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BCTYN

Hamra xKomanza pamo BiTae Tebe Ha CTOpPiHKaX HigpydyHUKa Xi-
mii. ITosnatiommoca? Ile macTh 3mory misHaTucs OiJNbIlle OJZHE IIPO

OJHOT'0, OOMiHATHCA AYMKaMM, a YacOM — VJAIITyBaTH AUCKYCiio
(mam. 1).
Buuntenbka i LllepoH

Banepivi P Myctada  ppnpisi

lowrip NULE letpo
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Man. 1. Hymo 3Haiomutucs!

Yeci mu pisuHi, 60 KokHa J0AMHA YHiKaabHa. Ta Hac eqHae JI000B
i maHa 7o YKpaiHu, CBOro Kpaio, moBara [0 3arajJbHOJIOACbKUX I[iH-
HOCTeH. A IIle — AONUTJIMBICTE i Kara go misHamus npupoxu. Jlac-
KaBo mmpocuMo g0 rypry! Pasom i3 Hamu Tu 0e3meuHo 3M00yaemnI i 3a-
CTOCYEII XiMiuHi 3HAHHSA I POo3B’s3aHHA HAaBUYAJIbHUX Ta KUTTEBUX
npoosem. HaBuaiiMocss BUMTHCA, CIiBOpAIjoBaTH, IIaHyBaTHUCA i
nbaTu mpo cebe, POAMHY, CYCIiJIBCTBO, JOBKiILIsA. CTaBaiiMO caMOCTili-
HuMmu i BignmoBiganpauMu! ITounimo?

i

W

Basg

TBoiM IPOBIIHMKOM Y TAEMHUYUM CBIT XiMil cTaHe 1eli MiApyYHUK.
Tosx 3apa3 Tu ropra€ent CTOPiHKY HaBUYaJIbHOI KHUTH, 3a AKOIO OIIAHO-
ByBaTHMeIIl OCHOBY Ba’KJIMBOI Ta IIiKaBOl HAYKU.

IlinpyYyHUK HEeIOCTAaTHBO MPOUYUTATH — 3 HUM IIOTPiOHO BAYMJIUBO,
HAaIIOJIETJINBO, CUCTEMAaTUYHO HpamnioBaTu. Ta cmouaTky o3HaiioMcs 3
oro 3microm (c. 191).

3BepHu yBary! ¥V migpyuyHuKY € cJaoBHHK (c. 186) i
imeHHu# mokKaxKuuK (c. 188). Takok mo migpydyHUKa
po3po0bJieHo BeOCTOPiHKY i3 MU poBUME AOJATKAMU. ——

Y nudpoBomMy AomaTKy THU 3HAUIEI MiKaBy i KOpUC-
HYy iH(opMaIriio, Bizeo abo armimarrii mocrigiB i aBu, ki
BUBUATHUMEIII, a TAKOK iIHTepaKTUBHI 3aBIaHH JIJIS TeC-
TyBaHHS HaBUAJIbHUX PEe3yJIbTAaTiB.

vse.ee/cfop




Hanpuxkinmni migpyunuka (c. 189) HaBemeHo mopaau, sIKi JOmOMO-
JKYTh TOO1 pO3BUBATHCS K OCOOMCTOCTI ¥ yCHIIITHO OITaHOBYBATH XiMifo.

Y pyopuii « BusHauaro mpoodsemy» IOpyIIIeHo MpodeMHi TuTaHHA,
moB’ A3aHi 3i 3micTom maparpada.

11106 po3B’sa3aTu BUABJIEHI mpobaeMu, Tpeda CIIaHyBaTH i BUKOHA-
TH JOCTim:KeHHA 3 pyopuku « HaBuarocsa mocaiasKyoumn» , OIrpanioBaT
iHdopmarito, momany B miapyunuky B pyopuri «Illykaro Bigmosimi»,
Y CJIOBHUYKY, IMU(MPOBOMY IOJAaTKY, a TAKOXK 3i0paHy caMOTY:KKH.
MoskauBa ¥ iHIIIa cTpaTerisa po3B’A3aHHA NPOOJIEMI: CIIOUATKY ompa-
mioBaHHsa iH@opMmallii, moTiM — pPO3B’A3YBAHHA JOCHiITHUIILKUX
3aBraHb. KoTpoicTparerii forpuMyBaTucsa — BUpilryBaTu To0i i rpymi,
y AKi# cImiBOpaIoBaTUMeIIl.

Y pyOpuili «3acToCOBYIO» dicTaHEeI IIiATBEePAKEHHSA TOr0, IO 310-
OyTi 3HaHHA TOTPiOHI B MOBCAKIEHHi, a HAOYTi BMiHHA BaKJIUBi I
TBOT'O PO3BUTKY.

Bukonyiouu saBmaHHa 3 pyOopukm «TecTyro HaBYaJbHi pe3yJiib-
TAaTH», TH 3aCTOCYEII 3HAHHA, MiJCyMYy€Il W OIiHUII CBOI 3J00YTKH.
A TaKo0K BUPIIIHIII, UM BaPTO IIle IIONPAIloBaTH HaJ nmaparpadom i go-
JAaTKOBUMU MaTepiajiaMi, UM MOYKHA CMiJIMIBO PyXaTHUCs BOepes — O0
HOBUX BITKPUTTIB.

(_BU3HAYAIO NPOBJIEMY ) — > (_LUYKAIO BIAMOBIAI ) ~

< ( HABUYAIOCH ROCAIAKYIOUM ) —> ( )~

GCTYIO HABYAJIbHI PE3YJIbTATH)

ITacmu mo06i!

IIADOPOBUN TOJATOK

http://inform1.yakistosviti.com.ua/khimiia/7-klas




Teua 1

3/106YBAEMO
N 3ACTOCOBYEMO XIMIYHI
3HAHHSA BE3MNEYHO
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L O TAKE XIMIA
141 BCIM NOTPIBHO

1l BUBYATI?

1 NPATrHY

[i3HaTMCA AYMKU iHLIWX Ta BUCIOBUTU 1 0BrpyHTYBaTW CBOI
o0 NoTpedn N AOoLiNbHOCTI BUBYEHHS XiMii.

BU3IHAYAIO NPOBJIEMY

Bararo xTo 3Hae i BkuBae cjaoBo ximig. HaneBHo, i TM KOpucTy-
€IICA HUM Y IOBCAKJeHHOMY KuUTTi. Ta um 3amucaroBaBca / 3a-
MHUCJIIOBaJacdad Hajg THUM, II0 Take ximia? I3 umM acolliroemI 1e cJaoBO
(man. 1.1)? 3 mobyroBuMu Xximikarammu? XapuoBuMu mgobaBKamu?
3abpyaHeHHAM m0BKiana? Jlikapcskumu 3acobamu? HoBiTHiMu
marepianmamu? OxHiero 3 mpupogHUYX HayK? CKiIbKY JTI0AeH, CTilb-
KM 1 TyMOK!

To mio x Take ximia? Boua kopucua un mrigausa? I uu Bcim mo-
TpidHuo ii BuBuaTu? Iloginumoca nymramu? Iloguckyryemo?

bapbu

Buniyka

CUHTETUYHI
TKaHUHN

Muinni
3acobu

Jikn BitamiHun

Man. 1.1. Ximisa B NOBCAKAEHHOMY XUTTi




§ 1. LLlo Take Ximis i un BCiM NOTPI6HO iT BUBYATK?

3aBpgaHHa 1

O0’¢gHaliTeca B IPyIIu II0 TPOE-UETBEPO ¥ PO3MOALIITH MiK rpyna-
MU PO3IOBi/Ii ITepcoHaKkiB i TIepcoHaKoK, mogaHi Hukue. OO6roBopiTh
1 MOMOBHITH OSHMM-ZBOMAa pPeUeHHAMMN ixHi BucJjoBaoBaHHA. Ilo-
IUBHCA YBasKHO: Ha c. 8 € TBoe fI. BuejoBiTh 0Cc00MCTE CTABJICHHS
o ximil, i1 3HaUeHHA B MOBCAKAeHHOMY KUTTi. IlomipkyiiTe, uu Bu-
CTAYMJIO 3HAHb i BMiHb MOCJIiJOBHO, apryMeHTOBAHO, JOOPO3UUINBO
00CTOIOBATH BJIACHY IYMKY, IIEPEKOHYBATH iHITUX.

:

A — AHgpiii, MaliOyTHIN XXypHarnicT.

MeHi He gatoTb cnatv naspu Teogopa B. I'pes
(Theodore W. Gray) i niba Peniva. BuB4atoum ximito,
3MOXY PO3BUHYTU CBOi NPUPOAHI 34iOHOCTI,

a
iHTepecu N 06aapyBaHHS.
Moe im’a lNMeTpo. ;- 7
¢ Mpito NPO BAACHY CTYAIIO0 MOEKYASPHOI KYXHi. 4

HaicyyacHiwi 30006yTkM xiMii B pO3p00IeHHI HOBITHIX MaTepianis
3a6e3ne4yoTb 3PY4HICTb | MPAKTUYHICTbL MOro NpoTeaa.
Hapnxatoca HesnamHicTio Onbrn benan,

nepemMoXHoto ictopieto Eayapno Mapcii

(Eduardo Garcia).

?

MeHe 3BYTb Banepin.

MeHi noTpibHe 3HaHHS XiMmil,

azixe Xo4y 3axMcTUTU NNaHeTy Bif CMITTEBOI KaTacTpodw,
CMNpUST MUPY 1 NPOLBITAHHIO NIOACTBA.

LlikaBniocs npo6nemoto yTunisyBaHHsA NoOyTOBMX
BiXOAiB i BiNCbKOBUX BOENPUNAcIB.

A e mpito ctatv HOOEeniBCbKNUM flaBpeaToM.

=

b
B

A — AwaHrTi.

XimiuHi pxepena cTpymy (akymynaropu)

" HOBITHI MaTepiann B KOHCTPYKL,i Bi3o4ka CApuUsIoTb
MOIiln MOBiNbHOCTI. BuB4aTnmy Ximito,

60 x04y 3HaTW, K NPaBWIILHO A6aTV NPO YMCTOTY TiNa,
oceni, nnaHeTn. Mato 3a npuknag CibpiHy KonniHs
(Sibrina Collins), Oxemca M. JleHgjca (James M. Landis)
i XimiknHio TeTaHy TaTapuyk i3 lNMpukapnarTs.




TEMA 1. 3406yBa€eMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHSA 6e3neYHo

A — KaTtepuHa.

Xouy pocarTn ycrixy, po3po06nsitoum HOBI NiKu,

agxe YkpaiHi noTpibHa noTyxxHa papmaLeBTUYHa rany3sb.
Xouy 3pobuTtn Te, Wo He BCTUMn Bnaancnaea YepHux «Aiga»
n AHapin KpaBuyeHko «KpeMiHb».

|l -

3Bycs Jlennolo. -
BueuaTu ximito MeHe HaomxHyB ycnix 5o BaHrTpakyngi
(Beau Wangtrakuldee) — BuHaxigHuLi cy4aCHOro 3aXxMCHOro

nabopaTopHOro ogsry. ’ '

Moe im’a — BaneHTuHa.
HaByalocs 3aB3ATOCTI 1 LinecnpsMOBaHOCTI B TE3KN —
HE3PAYOI NYLLKOI BONOHTEPKN 3 BAAAMM CIyXYy.
YneBHeHa, Wo 3MOXY 3000yTH XiMi4HY NPodecito.
Mpuknapamun ana mexe € MoHa Minkapa (Mona Minkara),
leHpi «Xobi» Begnep (Henry «Hoby» Wedler),

MeTbio I'y6epmaH-INoeddpep, Kepi Cynano AN
(Cary Supalo). § -

3

LGS

=)

9 — Myctada, mailbyTHil icTopuk,
LLIKABIOCHA BHECKOM asIXiMi4HOI CMiNbHOTM, 30KpemMa A0pPOOKOM
TannyTti-Benatexkannim, y CTaHOBNIEHHS XiMii.

)
L

‘ ' Moe im’a LLlepoH.
Mpito cTatn dpaxiBunHeo 3 pagiauinHoro
1 Ximi4HOro 3axuncTy. A e — 3006yTn Npemiio
L'OREAL-HOHECKO «[ns XiHOK y HayL,i». Malo rapHi
npuknagn Onbrn JlapiHoi, Hatanii Ctaciok,
Hatanii Koponb, Oneci Kyuepis.

3eycq Npurip, iue He BUPILLWB, KUM CTaHy.
Ta papma! Ximis noTpibHa NOBCIOAHO — Yy MeaAMUVHI
11 Ha BINCbKOBI ciyX0i, y KpUMiHanicTuui 1 KOCMeTonorii,

$epmMepcCTBi 1 MUCTELTBI, Y NOBCAKAEHHI
Ta HaA3BUYANHUX CUTYaLLiSX.

7




§ 1. LLlo Take Ximis i un BCiM NOTPI6HO iT BUBYATK?

Aki aeuwya ma npoyecu eus4yae ximia?

Ximia BUBUYAE Ti IBUINA Ta IIPOIECH, VHACIITOK AKUX ONHI peUOBHU-
HU TIepeTBOPIOIOThCA Ha iHImi. BaraTo pisHOMaHITHUX IepeTBOPEHB,
110 BiOyBaIOTHCS 3 PEUYOBMHAMU B HaBKOJIUIIIHBOMY CBiTi, Biomi ToOi1
3 MOBCSAKJIEHHOro KuTTA (MaJj. 1.2).

PylinyBaHHA MapMypoOBUX CKYJIBIITYP, YaBYHHUX i cCTaJIeBUX BUPO-
0iB KMCJIOTHUMU ONafaMU — Ile TeXX IIePEeTBOPEHHSA PEUYOBUH. ¥ PO3-
po0bJieHHiI HOBUX JIiKiB 1 Oe3mIeyHOMY yTUJIi3yBaHHI BiIX0AiB TaKOXK He
o0ifiTucs 6e3 XiMiUHUX ITePEeTBOPEHb.

IIle ogun mpuKJaaf i3 KUTTA — B3aEMOMisA KUCJIOT, 0 MiCTATHCA
B MMUTPUHOBOMY (JIMMOHHOMY) COKY, 3 XapY0BOIO COMOI0 ITiJf Uac mpu-
TOTyBaHHA TicTeuoK abo meunBa. OgHi€I0 3 PpEUOBUH, 1110 YTBOPIOIOTHCA
BHACJIIIOK IIHOTO, € ByTJIeKucauii ras. Ile fioro uuciieHHi MikpocKoIriu-
Hi Oy/1p0ANIKY PO3IMYIIYIOTh TiCTO.

Temep Tu 3MOKeIT JTOONOBHUTH B1- XiMisg — ... HaykKa, fKa BHU-
3HAUeHHsd XiMmii AK omHiel 3 mpu- BYae ..., ABUINA, mpoliecu,
poIHMUYMX HAYK. Il caMOTyKKU Ha- IIil 4ac AKUX OJHi ... IIepeTBO-

BECTH IIle IPUKJIaAU IePeTBOPEHh PIOIOTHCA Ha 1HIII.
PEYOBUH Y TOBKiJLIi.

Man. 1.2. XiMiyHi NnepeTBOPEHHS.
1. ®oTocuHTes. 2. MNMepeTpaBneHHs ixi. 3. THUTTS. 4. CkBalLyBaHHS MOJIOKa.
5. MpuroTyBaHHs ixi. 6. TopiHHA. 7. IpxaBiHHG 3aniza. 8. lNigropsHHs ixi




TEMA 1. 3406yBa€eMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHSA 6e3neYHo

HYomy nompi6bHo eugyamu ximiro?

Tomy, 110 BOHA — y IIEHTPi HayK i :KuTTA. AnsKe 3abesmeuye iHImi
HayKU PeYOBMHAMMU, MaTepiajlaMu i CydacHUMHU TeXHoJioriamu. Box-
HOYac XiMisg BUKOPHMCTOBY€E 3100yTKU MaTeMaTUKHu, (pisuku, 6iosorii
TOIIO AJISI BJIACHOT'O MOAAJIBIIIOTO PO3BUTKY. A MOCATHEHHA Ximii 3a-
CTOCOBYIOTH y Oaratbox chepax KuUTTa (mas. 1.3).

BuBuenHns ximii BasKJuBe, 60 JomoMarae Kpaile PO3yMiTH HaBKO-
JIMIITHINA cBiT. A II1e — Ja€ 3MOry BiJKpUBaTH i1 po3ragyBaTH Ta€MHUITL
PEYOBUH, i3 AKUX CKJIANAE€TLCA BCe HABKOJIO. TakoK XiMisa momomarae
3’scyBaTH, AK PEUOBMHU B3a€MOJIiIOTH OQHA 3 OJHOIO, III0 YTBOPIOETHCS
BHACJILIOK IILOTO, AJIS YOTO Ile MOYKHA 3aCTOCYBaTH.

KpuMinanicTuka
Ryninapia
MeTanypris
MucTeuTBo

by aiBunuTBO
ArpoHoMin

bapmaus

| ‘eonorin

Man. 1.3. JocarHeHHs ximMii 3aCTOCOBYIOTb y 6aratbox cepax

IToObyToBa ximia HeBimmisbHA Bif cydyacHOTo KUTTA. 3acodu A
MIpaHHA, MUTTS, YAIEeHHA, BUOABJICHHSA ILJIAM, JOTJISAAY 3a aBTOMOODI-
JeM, JKUTJIOM, IIPUCAANOHOI0 JiIAHKOI0... ChoroaHi 6e3 HIX He 00iii-
TucsA. A mepesik moOyToBuUX XiMikaTiB Maiiike Oe3amerkHuii. Amike
pisHOMAaHITHICTD I 06CATH BUPOOHUIITBA IX CTPIMKO 3pocTaioTh. [[1a
0e3IIeYHOTr0 BUKOPUCTAHHS IIUX 3ac00iB Imepeciuniit JoguHi moTpi6HL
3HAHHA OCHOB XiMii.

Temnep Ty po3yMielr, YoMy HaBYAJIbHUN OPEIMET XiMis € Y IIKIJIb-
Hill mporpami?




§ 1. LLlo Take Ximis i un BCiM NOTPI6HO iT BUBYATK?

HABYAIOCH AOCHNIAXYIOUUN

3aBpgaHHAa 1

Posrasaus maaioHOK 1.4. YaBH, 1110 TEXXK Oepelll yJacTh Y IIbOMY JOCJIi-
MKeHHi. 3anponoHyil Ha3BY JOCJIiIKeHHA, c(pOPMYJIIIOi HOoro MeTy.
Onumu MaTtepiaau i obJiagHAHHSA, IIOCJIiJOBHICTh BUKOHAHHS, CIIO-
crepesxkenHAa. ChopMyirroil BUCHOBKH.

Momipkyn

XT0, Ha TBOIO AYMKY, Y Ui AOCAIAHMUbBKIN rpyni kepye?
Ya3rogxye aii? XTo NnponoHye HOBI igei?

3anucye Aji Ta cnocTepexeHHa?

Knm T 6auunw y uini rpyni ce6e? Yomy?

Man. 1.4. Jocnioxyi TaEMHULi FTOPIHHS.
Mopgeni Mmonekyn KUCHio (a), KA BUTPAYaETLCS Mif, Hac ropiHHg napadiHy (6), Boam (),
4agHoro (r) n Byrmekncnoro (4) rasie, ki yTBOPIOKTbCS BHACNIA0K 3ropsiHHA napadiHy

®



TEMA 1. 3406yBa€eMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHSA 6e3neYHo

3ACTOCOBYIO

3aBaaHHAa 2'

Posraans maaioHOK 1.5 i mpouuTaii mignuc 10 HHOTO.

KOPUCTYICA ENEKTPOTEHEPATOPOM
JINWE HA BIAKPNTOMY MOBITPI!

o 5151 ropiHHSI NOTPIOGEH KNCEHbD. 9 Y 3akpuTomMmy npuMILLeHHI
Mopgenb MoneKynm KUCHIO: BHaCﬂI;C{OK 3ropsHHS nasanBa
Hakonu4yloTbCS BoAsiHa rnapa,
@ BYrIEKUCIIN | YHaaHWU rasu.

Mopeni monekyn?;
9 5IKLLIO KMCHIO 3amaJsio, najinso

3ropsie HeroBHICTIO. @® —somm

Mopenb monekynm 0gHoro
3i cknagHvkis napadiHy:

E . — YagHoro rasy

Man. 1.5. HaByawcsa ximii gnsa xumtra!

@P - symekucnoro rasy

MomMipkyn

Yu mMOXxHa BCTaAHOBIOBATU eNekTporeHepaTopn B GaratonoBep-
XoBux 6yguHkax? HYomy?

Ha skiin BigcTaHi Big, NPUMILLEHHS, Y IKOMY nepebysatoTb noau 1
OOMaLUHI TBApPUHU, MOXHA PO3MillyBaTh enekTporeHepatop? “m
NnoB’A3aHe Lie 3aBOaHHA 3 nonepeaHiM? Yomy T Tak ysaxkaeiu?

K TM po3yMiew Nignmc 4o mManioHka?

' lpes 3aBoaHHa Hanexnte O. BoOKoBIN.
2 ATOMW Pi3HNX BUAiB NO3HAYEHO PISHMMW KONbOPaMMU.




§ 1. LLlo Take Ximis i un BCiM NOTPI6HO iT BUBYATK?

TECTYIO HABYAJIbHI PE3YJIbTATU

%1 Moschioro (& 3acmocosyto <85 Apaymenmyro (L) Teopro

@

1. [lai BigmoBigi Ha 3amuTaHHA.

1) o skux HayK HanexumTb ximia? LLLo BoHa BnB4yae?

2) 9ki NnepeTBOPEHHSA OAHMX PEYOBUH Ha iHLWI BigoMi TO6i 3 NOBCAKAEHHOIO
XUTTA?

3) Jliogsm skmx npodecin NoTpibHe 3HAHHS XiMii?

4) Ans 4oro noTpiBHI XiMiYHI 3HaHHA NoaaM, Yni Npodecii He noB’aA3aHi 3
ximiero?

5) [ns 4oro B LWKONi BUBYAKOTb XiMit0?

\E _Si 2. HaBeau KiJbKa MPUKJIALIB JKUTTEBUX CUTYyallill, y SKUX TOO1

P

MOJKe 3HAZOOUTHCA 3HAHHA XiMii.

3. Bubepu it oOIpyHTYy¥ yCi TBEPIKEeHHA, AKi BBaKa€Ill IPAaBUIb-
HYMMA.

A yci mu pisni, ane 6ci mu pieHi

b 6as086i ximiuni 3HaHHA NOMPIOHI KOHMCHIT JIOOUHI

B nw0duna 3 in8anidHicmI0 He modce 3000ymu XimiuHYy npogeciio
I’ npasuna ximiynoi 6e3nexu akmyaibHi HA YpoKax Ximii, a He Ha KYXHi

BukoHari iHTepakTvBHY BripaBy

=l
i nepes.ip npaBuJibHICTb CBOEI BiANoBIal. E E'E_.
4. Ilosscuu, ax Tpedba BUMHUTU, SIKIIO OAUMIII, IO
XTOCh IMOPYIIIy€E IMpPaBUia KOPUCTYBAHHS €JEeKTPO- vIsEelee/cfwy
reHepPaTOPOM. :

5. BuciioBum i 00IpyHTY¥# CBOI JYMKM IT0I0 TOTPEOU ¥ AOI[iTHHOCTI
BUBUYEHHA XiMmil.

6. Iligroryit y ¢dopmi mmcbMoBOi omoBifi, irfocTpairii, moakacry,
Impe3eHTaIlii, KoMiKcy, Bijleo, KpocBOpAa TOIIO iH()opMaIlio Ipo:

a) ocobucricTh, 3ragaHy B poanoBimi Karepunu (c. 8), a6o
iHmux XiMikiB i xiMikuHBb, AKi Ha QPOHTI Ta B TUIy OOPOHATH
He3aJeKHicTh YKpainu; 60) yKpalHChKOTO XiMiKa UM XiMiKUHIO.

Yoro KOpUCHOro BOANOCSH HABYMTUCSH, OMpaltoBaBLUM MaTepian
i BUKOHaBLUM 3aBAAHHA? Aony4m 3000yTOK, 0POPMUBLLM NOrO Ha
BJIACHUI PO3CyAa, 4O 0COOUCTOro NopTdOonio AOCATHEHD.



Sl
BE3MEKA MPALLI
B KABIHETI XIMII,

XIMIYHA BE3MNEKA B MOBYTI,

Y HAA3BUYANHUX CUTYALLIAX

1 NPATrHY

3’acyBaTtu, sk 6e3neyHo npaLoBaTy B KabiHeTi XiMii, YoMy BaXJIMBO B MOBCSK-
DEeHHOMY XUTTI 1 HaA3BUYaHMX CUTYaLiaX 4OTPUMYBaTUCS XiMiYHOT 6e3neku.

BU3HAYAIO NPOBJIEMY

Yu mikaBuio Tede, AK 0e3MeUHO IPAIIOBATH A JOCJIiAKYyBaTH HA YPO-
Kax ximii? Um 3Hamo0AThCA ITi 3BHAHHS i BMiHHSA JIUIITE Ha yPpoKax? A aK
IIT0/I0 MOBCAKIEHHOT0 JKUTTA a00 HAA3BUYAMHNX CUTYAI[ill, HAIIPUKJIAT,
ximiunHoi aBapii um araku? IllykaiiMmo BigmoBiai pasom.

3aBaaHHAa 1

O6roBopits y rpyIri BiAmoBiai Ha I1i 3aTUTaHHSA, CKOPHUCTABIIINCH Ma-
goakoM 2.1. IlogiadiTeeda cBOIMM BICHOBKAMMU B KJaci Ta BIoMa.

Man. 2.1. OuiHon pnaukn! Oo6aii npo 6e3nexy!
1. Y kabiHeTi ximii. 2. Y canoHi kpacu. 3. B opaHxepei. 4. Y HayKoBili ekcneguuii

i




§ 2. be3neka npaui B kabiHeTi xiMii,
XiMi4yHa 6e3neka B N06YTi, y HaA3BUYANHUX CUTYaLiax

Ak 6e3neyHo npayroeamu ii 00caidHCyeamu Ha ypoKax Ximii?

Besneka — nmonaz yce! HeyxuibHO BUKOHYH Taki mpaBuJja:

IIPABUJIA IIOBEJIIHKY B KABIHETI XIMII

3axoap o KabiHeTy ximii Ta BUXOIb i3 HBOTO JIUIIE 3 TO3BOJY
BUNTEJSA a00 BUNTEIBLKHA.

Kopucryiics sacobaMu iHAWBiAyaIbHOTO 3aXUCTY — XaJIaTOM, 3a-
XUCHUMHU PYKaBUUKaMU, OKYyJIApaMu, (papTyxom ToIro (maJ. 2.8,
c. 20).

IToBoabcCs CIOKiHTHO, 11100 HEe MEPEKUHYTH XiMiUHMH ITOCY A i TpH-
Janns.

OpranisoByit palioHaJIbHO pobOoue Miciie, He 3axapallyil CTij
3aliBUMMY IIpeIMeTaMu.

CraBca g6aiinnBo 10 oO0JIagHAHHSA KabiHeTy, JOTPUMYMCS YNCTO-
TH 1 IOPAIKY.

Bukonyi xiMiuHi gocaigsKeHHs JUIe ITicJIsa TOTOIKeHHS 3 yUu-
TeJeM a00 BUNTEJIbKOIO, 4 BIOMA Y CAMOTYKKH O0JaHAHIN MiHi-
JabopaTopii — mig HarJIsaa0M JOPOCTIUX.

IlepesBip nmepen mouaTkoM poOOTH HASIBHICTH YChOTO HEOOXiTHOTO
JIJISI TOCJILIPKeHH S, ITPOAYMAal MOT0 IIOCJIiJOBHICTD i CKJIaay IIJIaH.

IIpamroii 30cepeasxkeHo, 6€3 METYIITHi.

Hacunaii i HanuBail peakKTUBU HaJ CTOJIOM.

3amnucyii Bixpasy uu ¢ikcyi B iHImui cnoci6 aii Ta crocreperkeH-
Hf, & BUCHOBKY (DOPMYJIIOH ITic/Isi BUKOHAHHSA OCTiNY.

HoTpumyiicsa mpaBuj 0e3IeYHOT0 KOPUCTYBAaHHS BOJOTOHOM i
€JIeKTPUUYHUMU IPUIagaMU.

3’acyiu, ne B KabiHeTi Xximii po3mimieHo MPOTUTIOKEKHI 3aco0u it
aIllTeuKy.

30upail 3aJUIIIKN PEeaKTUBIB y CIeliajibHI IOCyAMHMU. Y UUTEJb
Y1 BUNTEJbKA IIOACHUTD 1 IIOKaKe AKi came.



TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

Sike 6ysae na6bopamopHe npunadonA?

Ilepens TuM sAK DOCHiAKyBaTH PEYOBHMHU Ta IXHI IIepeTBOPEHH,
Tpeba 03HAMOMUTHCS 3 HAUIIPOCTIMINM JTa00OPATOPHUM IIPUJIATLAM I
ONMaHyBaTHU NIPUIOMU POOOTH 3 HUM.

JlaGopaTopHuii mocya mOTPiOeH MJaA BUKOHAHHSA XiMiUHMX JOCJIi-
nIiB i 36epiranHsa peakTusiB (MaJj. 2.2). loro BUroToBIAIOTH 3i CKJIAa,
KBapIy, IOPIleJSIHHU, IIJIaCTMAaC TOIIO.

IIpobipxu 3a3BUYail BUTOTOBJIAIOTH 31 CKJIa 11 BUKOPUCTOBYIOTH Yy
HaHIPOCTIINX JOCJaimzax.

IIpomusasrku 3pobJieHO 3 MeXaHiuHO I XiMiuHO CTifiKOl macTMacu.
Ix BUKOpPUCTOBYIOTH [/l IPOMUBAHHA OCaAiB AMCTUIHOBAHOIO BOZOIO,
3MUBaHHSA 3aJIUIIKIB PeUYOBUH i3 (DiJILTPIB i CTIHOK MOCYAUH.

CraaHuM mocyn — MipHi YusLinOpu, cCmakaHu v Koa6u — mMae 0yTu
XiMi4HO CTiNKUM.

MipHum nocydom (rpagyiioBaHUM IMUJIIHAPOM, CTAaKaHOM) BUMipIO-
IOTh 00’eMHU piguH.

Y ximMiuHEX cTakaHaxX i KOHYCOIOAiOHIX K0J0aX BUKOHYIOTH IIPO-
cTi XiMiuHi omeparrii, HaopuKJIaL, PO3UNHEHHS.

Y nopuenarosiil yawiyi HarpiBawTh i BUNApIo0Th piguau. Cmynky
3 MOBKAYUKOM BUTOTOBJISIOTH 31 CTIMKMX N0 MeXaHiUYHNX BIJIMBiB Ma-
TepiaJiB i BUKOPUCTOBYIOTH AJIS IIOAPiOHEHHS PEYOBUH.

PeakTuBu 30epiraioTs y Mapkosarnux nocyournax. Y TepMOCTIiHKUX
KpY2/1000HHUX K0oa0ax HarpiBalOTh PEUOBUHU.

- - a1

Man. 2.2. JlTabopaTtopHuii nocya,. 1. Mpobipka. 2. Npomusanka. 3. XiMiYHUI CTakaH.

4. MipHi umningpu. 5. KpyrnogoHHa kon6a. 6. KoHyconoaibHa konba.
7. Yawka gnsa sunaptoBaHHs. 8. CTynka 3 TOBKAYMKOM




§ 2. be3neka npaui B kabiHeTi xiMii,
XiMi4yHa 6e3neka B N06YTi, y HaA3BUYANHUX CUTYaLiax

JlabopaTopHe o01agHaHHA KabiHeTy Ximii — 11e pisHOMaHiTHE IpH-
Janns, AKe BUKOPHCTOBYIOTH, MOCIIAMKYIOUM BJIACTUBOCTI DPEUYOBUH
(maia. 2.3).

1) (2) . @ (a)

[ -d (3= _ — L—c
s @ o) 1
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4 \ =5 o3 L
\‘-—. -

Man. 2.3. JlabopaTopHe npunagnos. 1. Lnatens. 2. Mopxuku. 3. MNiHueT.
4. Tpumad ansa npobipok. 5. TurensHi wmnui. 6. Lludposi Baru.
7. ManbHUK onsa cyxoro nanuea. 8. Cyxe nanneo

BukoHaHHS IesTKKUX Ja00paTOPHUX Omepalliii 300paskeHo Ha MaJIIOH-
Ky 2.4. Binpiie mpo j1abopaTopHe o0JagHAHHA TH Ji3HAEIICA IIiJ Uac
JIOCJIiI»KeHb, BUTOTOBUBIIIH IesIKe IIPUJIAIA BJIaCHODPYY.

N

Man. 2.4. 1. HarpiBaHHs1 pe4OBMHU B XiMiYHOMY CTakaHi. 2. BukopnctaHHsa Tpumaya
Ons Nnpobipok 3anobirae TepmiyHoMy oniky. 3. MepemillyBaT XiMikaTh CKISIHOK YK

NJacTMKOBOIO NaINYKoIo NOTPIOHO 0B6epeEXHO, pyxamum Mo Kosy.
He cTykal Helo No AeHUo i CTiIHKaxX KPUXKOT nocyamHu!

10 mopan nist eeKTHBHOTO
1 0e3IeYHOrO TOCHiI;KYBAHHSA PEYOBUH:

KOpHUCTyHCA Jinilne BitomMuMu (MapKOBaHUMM, 3 ETUKETKAMM) Xi-
MiKaTamu;

CcyXi peakTuBU O€pU MITIATEJIEM, PO3UMHYN — MIMIETKOIO, IJId KOXKHOTO
PEeaKTHBY BUKOPHCTOBYH OKPEMII IIIIaTe b UK ITiIIeTKY;

IIicJIsI TOTO, AK y3sJa / y3AB MOTPiOHY MOPITil0 peaKTUBY, Biapasy
3aKOPKYH MOCYAMHY ¥ IIOCTAB Ha MicIie;

He MiHAN MicIIAMYN KOPKHU I KPUIIIEUYKH BiJl PiSHUX IIOCYAWH i3 peak-
TUBaMU;



TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

HarpiBam4u peYOBUHU, TpUMAaM
MIPoOipKYy OTBOPOM Bif cebe it iH-
IITUX 0Ci0;

BM3HAUAIOYMW 3allax PEYOBUHU,
HaNpaBJIAll CTPYMiHb IIOBIiTpA
o cebe PyXOM PYKU;

He HaxXuJadAucd i He 3a3upai B I1o-
CYINHY 3 PEAaKTHUBOM, He BAUXAM
rJInboOKO;

BUKOHYHM Jochaimu obepeskHO,
1100 peakTHUBU He IIOTPAILIAIN
HA OJAT, 00JINYYs, PYKH;

0opasy IOBiIOMJIAN YUNTEJSI UK
BUHNTEJIBbKY HPO OyAb-siKi mpo-
OsieMHi cuTyarii, moB’a3aHi 3
0e3IeKOoI0 Impailli;

Iicada 3aKiHuYeHHA poOOTU HaBe-
I Jaa Ha poboyoMy MicIii i BH-
MU PYKHU 3 MUJIOM.

MapkOBaHHSA PeyoBMH i MaTepia-
JIiB MOJKHA ITO0AYUTH HE JIUIIE Ha I10-
CyAWHAX i3 peaKTUBaMH, a i1 Ha IT00Yy-
TOBUX XiMmikaTax (maj. 2.5).

Ilepen TuM #AK CKOpPUCTATH-
cAd XiMikaToM, yBasKHO HIpoumuTai
€TUKETKY, 1HCTPYKIIiI0O O HBOTO.
Oco0yimBy yBary 3Bepray Ha HiKTO-
rpamMu HeOe3IIeKu, CUTHAJIbHI cJI0Ba
(He0e3neka! ¥YBara!), TepmiH npu-
JIaTHOCTi, cHmoco0um NIPaBUJILHOTO
BUKOPHUCTAHHA ¥ YTHJIi3yBaHHM.
Ha nmakésanHi 3aco0iB 1yig npaHHs,
YHUIeHHsS TOIo ToOi MOMKYTH Tpa-
IUTHUCA 3aCTePeKeHHSA y BUTJIALL
300paskeHs (mag. 2.6).

OO

&€

Man. 2.5.
Tak MapkyloTb HeOe3neyHi pevyoBMHN

ot
@(X 5 W,

Man. 2.6.
1. 36epirarite B HEAOCTYMHUX
ona piten micuax!
2. He amiwyinte
3 iHWK1MK 3acobamu!

3. Tpumariite nogani Big o4en.
4KL0 3acib noTpanme B OYi, HEramHoO
npomMuinTe ix BoaOH0!

4. He 3amiHIONTE KOHTENHED
Ons 36epiraHHa 3acoby!

5. He koBTanTe!

Y pasi NpoKOBTYBaHHSA 3aco0y
3BEPHITbCA MO MeaMyHy AOMNOMOrY.
6. bepiTb NULwe cyxmumm pykamm!




§ 2. be3neka npaui B kabiHeTi xiMii,
XiMiYHa 6e3neka B No6yTi, y HaA3BNYANHUX CUTYaLLiAX

HABYAIOCH AOCHNIAXYIOUUN

3aBAaHHAa 2

HocaimiTes y rpymi nepeBaru i HeIoJiKu MaTepiajiB (CKJIO, ILJIacTMa-
ca, JIepeBUHA, IOpIeJsHa, MeTaJ TOINO), AKi BUKOPHUCTOBYIOTH IJIs
BUTOTOBJIEHHS XiMiuHOro mocyay i ooa gHAHHS.

O6roBopith, HAIIPUKJIAI, IIeEpeBaru i HeJJOJI KU I1JIaCTMAacoBOro Jabo-
PaTOPHOTO IIOCYAY IIOPiBHAHO 3i CKJISTHUM 1 HaBIaKU.

AG0 momUCKyTyHTe, AKUA TpUMAY JJs ITPOOIPOK — JepeB’sTHuil uu
MeTaJeBUM — 3PYUHIIIUN Y KOPUCTYBaHHI.

IlomipkyiiTe, AK DOITIJIbHIINIE HOCIIIAUTHA IPUAATHICTh MaTepiaay I
BUTOTOBJIEHHS XiMiuHOro mocyay i o0Ja HaHHS.

3BasKTe, 110 OI[iHUTY KPUXKICTh UM TEPMOCTiMKiCTh MaTepiasry MOMK-
Ha ¥ He PYUHYIOUM IpeaMeT JiabopaTOpHOro objamHaHHA. [HKOJIM
IS IIbOTO JOCUTH IIOBCAKAEHHOTO MIOCBiZy, a iHKOJIU OOBEAETHCH
CKOpHMCTATHUCSA NOBIIHMKAMU UM pe3yJabTaTaMU 3[iMICHEHUX paHiIle
nociimkens. OuiHIONTe pU3UKY, 3aomamkyinTe pecypcu! Ogopmre
pes3yabTaT HOCJIiIKeHHA Y BUTVIAAI TaOaImITi.

3ACTOCOBYIO

3aBaoaHHAa 3

ITossicau 3a masoHEKOM 2.7, Y MOKHA 3aCTOCYBaTH IIpaBuja 6esmed-
HOI poO0TH B KabiHeTi XiMii B MOBCAKIEHHOMY KUTTi.

Man. 2.7. 1. Nopagok noHap yce! 2. O6epexHo! Kpuxke!
3. Poratuii, Ta He Bin, NioasM No4ae, a caM y KyTok ife (ykpaiHCbka 3aragka).
4. Jamo neputo?




TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyHo

TECTYIO HABYAJIbHI PE3YJIbTATU

@ MoscHroro ) 3acmocoeyro @ Ap2ymeHmyro @ Teopro

@ 1. Haseu 3a maaoukoMm 2.8 3aco0M iHAWMBiAyaJIbHOTO 3aXMCTy I
MOSICHH 1X TPU3HAYEHHA.

Man. 2.8. 3acobu iHAMBIAyaNbHOroO 3aXUCTY

2. Butiymau (pparMeHTH KoJaxxy (maJi. 2.8), mosnaueni X.
3. ITosacHm:

a) yomy KabiHeT ximil € KabiHeTom migBuUIIIEHOI HeOE3-
eKu;

0) A Jyoro Tpeba 3HATU HA3BU I IPU3HAUEHHS IPEIMETiB
JabopaToOpHOro O0JIafHAHHSA i XiMiUHOTO IOCYAy, 3aCBOITH
MIPUAOMU KOPUCTYBAHHSI HUMU;

B) HABIIIO IIepe]; MOUYaTKOM POOOTH MepeBipsa0Th HAABHICTD
yChOT'0 HEOOXiJHOTO AJIA JOCTiIKeHHs i IJIaHyIOTh HOoT0.

4. BukoHai iHTEpaKTUBHI BIIPaBMU.

5. [loBeau caymiHicTh Ko:KHOI 3 10 HaBemeHUX y maparpadgi mopap,
I epeKTUBHOTO ¥ 0€3IIeYHOT0 TOCJIiI3KyBaHHA PEYOBUH.

6. JloOepu IpUKJIAAU Ha IMiATBEPAMKEHHS TOrO, IO BUKOHAHHA
mopaj AJisg e()eKTUBHOTO i1 0€3IMeYHOT0 JOCIiIKYBAaHHA PEUYOBUH
MOJKe CTaTH B IPUTOMAi He JIUIIe IIiJ Yac JOCJiJHUIILKOI poboTu
B KabOiHeTi ximii, a i1 y IOBCAKIeHHi.




§ 2. be3neka npaui B kabiHeTi xiMii,
XiMi4yHa 6e3neka B N06YTi, y HaA3BUYANHUX CUTYaLiax

‘f g,, 7. 3amMOBHM B 30IIIUTI TAOJIHUITIO I 00TOBOPHU PE3yJILTATH BAOMA.

Ximiuna 0e3nmexa B mooyTi

Heo6xigHo X 3a6opoHEeHO

8. Cknagm Ta 3peaJisyil IJIaH IIiJBUINEHHA XiMiuHOI 0e3neKu y
TBOi#1 ocexai. Ilominmea 3moOyTMM AOCBiZOM 3 iHIIMMM JIOIbLMU,
CKOPUCTABIINCH JOCTYITHUMHY 3ac00aMMy KOMYHIKaITii.

@ 9. Onumm i MOSACHU, AK JiATUMEINI y TAKUX CUTYyAIliaAX Ha ypOoIli
ximii ym B 11o0OyTi:
a) T nomiTuna / NOMITUB, LLO XTOCb i3 OAHOKIIACHUKIB Y KabiHETi XiMii KpaabKo-
Ma icTb 961yKO;
0) TM nobaymna / nod6ayms, WO OAHOKIACHWULA NPALIOE 3 igkum ximikaTtom 6e3
3aXMCHUX PYKaABUYOK i xanaTa;

B) TV HEHAPOKOM MepeKknHyna / nepeknHyB NocyanHy, yHacnigok 4oro BOHa
po36unacs i po341H Po3Tikcs Mo Nianosi;

r) T no6aymna / nobayme, LLO XTOCb Y TBOIlA POANHI BUKMHYB BianpaLpbOBaHi
€JIEMEHTU XUBNEHHS Bif, nixTapuka abo roAMHHKKA Yy BiApO O XapHoBUX
BiOXOAiB;

0) Ha BynuLj T nobayuna / nodaymB, K XTOCb BUKMAAE PO3OUTY CKISIHY OaHKY
B OaK [4/15 NNacTUKOBKX BiAXOAIB.

@ 10. ITepeTBOpH KijNbKa HaBeIeHUX IPaBUJI IIOBeAiHKYU B KabiHeTi
ximii Ha miKTOrpamMu.

11. CtBopu J1enIOYK ITpo IIpaBuJia 0e3meyHol MOBeiHKY B KabiHeTi
ximii um ximiuHi JabopaTopii.

12. TeaTpamisyi i 3a¢iaemyii (CaMOTYXKHN UM B I'PYIIi) IpaBUJIa
OesrmeuHol podoTU B KabiHeTi ximii um ximiunii JabopaTopii.

Yoro KOpuUCHOro BOANOCS HABYMTUCSH, OMpalioBaBLUM MaTepias
i BUKOHaBLUM 3aBAAHHA? Jony4m 3000yTOK, 0POPMUBLLM NOro Ha
BJIACHUI PO3CyAa, 4O 0COOMCTOro NopTdOoio AOCATHEHD.



EKCKyPCIVIHVII/I ﬂ,EHb

MY3EN-AMNTEKA
o o) 0

O

1 NPATrHY

3’sicyBaTtun, 3BiAKMN NOXOOAUTb XiMisl, LLLO CMifIbHOrO MiXX anxiMi€lo i cTapoaaBHIM
MUWUCTELTBOM NiKyBaHHS, IK 3MiHIOBABCS AN3aH XiMIYHOro Nnpunaans is 4acom.

BU3IHAYAIO NPOBJIEMY

(«@ KaTtepuHa. Yyopa 3 apy3amMu BigBigana mysemn-anteky.

s CTinbkun HOBOrO 1 wikaBoro gisHanmca! Ocobnmeo Bpas3um
eKkcrnoHaTu MakeTa anximiyHoi nabopaTopii. Tak 6araTo xo4eTbecs
po3nosicTy To6i! OT, HaNpuKnaga, 4n 3HaeL Tu,
sike npunagas, noaibHe 40 cydacHoro XiMivyHoro,
BUKOPWUCTOBYBAIN B AABHUHY?

MeTpo. Aymato, Lo nepLui NpUMITUBHI NPUCTPOI 6yNn 3BUHARHUMMN
nocyauHamu pi3Hoi dopmun. eski 3 HUX, MOXIIMBO, CMOJTYHEHI
TpyOkamun. Ane 3rogom Nioan BOOCKOHANWMM ix,

3p0obUNM ePEKTUBHILLMMM 11 Be3NeyHILrMU.

KaTepuHa. Aexex! A yuntana, Wo B AaBHUHY anximikn

M anxiMmiknHi BUKOPUCTOBYBaNN A5 36epiraHHs 3anatuHmx

€CEeHLN, NnepeTepTnx MiHepanis MWHSHI Ta CKASHI NOCYANHM.

| neab He po36una Take nabopaTtopHe HAYMHHS B KOMMN'IOTEPHIN Ipi,

sk gicTanacs Bxe cbomMoro pieHs!!! Ta cyyacHe o6nagHaHHs OeLLo iHwe.
JoBoannocsa 6a4nT KpuMiHanicTu4Hi nabopaTopii B cepianax

Npo NMoAiuinHi cneuianbHi areHwji? Ckinbkn Tam ycboro!

MeTpo. Tak, uikaBo 6yno 6 NOPIBHATK XiMiYHe Npunanas

[AaBHVHM i3 cydacHUM. [Jobpe, W0 B HALWOMY MICTi € My3eli-anTteka.
A WO poOUTK HALLIMM OOHONITKAM, AKLLO NOOaAN3y

HeMae Takoro 3aknagy?

Yuutenbka. YCi 0X04i 0 HOBMX 3HAHb i HE3a0YTHIX

BP2XEHb 3MOXYTb 34INCHUTU BipTyasibHi 3D-Typu LM

Ta iHWMMN My3eamMm YKpaiim i CBiTy. Y Yac umdpoBUX TEXHONONIN
ue 3podbutn ayxe npocto (man. 3.1)!




§ 3. EKCKYpPCiiHNI AeHb: My3ei-anTeka

Man. 3.1. «<My3eln noBUHEH BYTU OCeneto My3,
MOBWUHEH 0gHOYAaCHO BYTW i LLIKONOLO...» (boraaH XaHeHKo)

(@ KaTtepuna. lapHaiges! A we MoxHa nepernsHyT Bineo

- npo uji My3eiHi 3aknagn. Takox 6araTo uikasoro € Ha Google Arts & Culture —
OHNalH-nnaTdopmi 306paxeHs i Bigeo.
Ha Hin 3Hangew BUTBOPY MUCTELLTBA i KYNBTYPHI apTedakTh 3 yCboro CBITY.
3a nowykoBmMU 3anutamm chemistry, ximisi nepeHeceLlcs

[0 anxiMivyHMx nabopatopiri CTapoaaBHbLOro CBiTy

i 3giricHn 1001 nogopoxx Big, anximii oo ximii (man. 3.2)!

EKCMOHAT OHJIAWH
Age of Alchemy
Science History Institute

\§

=)

EKCMOHAT OHJIAWH

1001 Journeys from Alchemy
to Chemistry
1001 Inventions

Man. 3.2. BuByai ximito, nisHaeari cBiT i3 Google Arts & Culture!




TEMA 1. 3406yBa€eMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHSA 6e3neYHo

Yuntenbka. HyaoBo! A e MOXHa LLyKaTu HE 3a TEKCTOM,
a 3a 300paxeHHsam (man. 3.3). Tpeba BBiriTK o Google,
Y MOLUYKOBOMY PSAKY 3aBAHTAXMTU 300padKeHHs,
HaTucHyTu Enter abo Mowuyk.

Google
Onayoro
BUKOPUCTOBYIOTb
Takni NpUcCTpIn?
\ 4 O6paT NoLLYK
300paKeHHs

Q,  lWykadite 8 Google afo sseaits URL-anpecy LN O

LWykasire Gyap-Axe 30bpaxenHn yepes Google O6 extue x

o Meperarkite sobpamexHA aogn abo

3apaHTamre diain

ABD
3aBaHTaXnTn
MaJIloHOK

BoTasTe NOCKNEHHA Ha 306pameHHR Moy

Man. 3.3. lNowyk 3a 306paxxeHHsAM
MeTpo. Xiba MoXHa 3a KOPOTKUI Yac onpaLoBaTn w
CTiNbkK iHdOopMaLii CamMOoTyXKn? =

Yuutenbka. MeTa cTaHe JOCSXHOI0, SKLO 30praHizyeTe poboTy B rpynax.
MpurapganTte yKkpaiHCcbke npucnis’y:
«Jlobpe TaM XNBETbLCS, e N'YPTOM CIETLCS | XKHETLCS».
CdhopmyiiTe gomaLlHi rpynm i po3noainite MidXk coboto My3el, 40 AKnX
nnaHyeTe 34iMCHUTN BiPTyalibHi eKCKYPCii.
MigroTyntecs: 06roBopiTb OYiKyBaHHS Bifl €KCKYPCii, crnnaHymTe ii,
chopmMynionTe 3annTaHHA, Ha ki xo4eTe oTpumaTu BignoBiab, 36epiTb
" onpautorite iHpopMaL,ilo 3 TeMU.
[MoTiMm nepenaite y TYPUCTCbKi rpynu — KOXHa BiABigaE OAWUH MY3€EN.
Ornsapatoym eKkcnosuLiito, 3BepTaiTe yBary Ha getani, WykarTe Bignosiai
Ha 3anuTaHHs, 9ki cOopMynBanm B AOMaLLHIX rpynax, —
6e3 LbOoro CkNagHo AOCArTM METU 3aHATTS. [icna BipTyanbHOI eKCKypCii
NMOBEPHITLCS B AOMALLHi FrPynu i NoAiniTbcs 3400yTUMN 3HAHHAMU
Ta BPaXKEHHAMM, y3aranbHiTb iX.
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38idku noxodume Ximina?

Ii koperi — y pemeciax i dinocodcrrux yasaerHax CTapogaBHbBO-
ro cBiTy. BUpOOHUIITBO CKJIa I KepaMiKu, MeTaxyprisa, apmaria ta
napgymepisa, todyBanHA OApBHUKIB i TexHiKa (hapOyBaHHA, BUKOPUC-
TaHHSA OPOMiHHS AJIS IIepepolJIeHHs OPraHiYHNX PEeUYOBHH CTAJM IIij-
I'PYHTAM [JIsI HAaKOONWYeHHA (paKTUUYHOro Martepiany B ximii. IIpote
He3aJIe’KHO BiJi MPaKTUUYHOTO 3aCTOCYBaHHA 3000yTUX 3HAHB JIIOACTBO
Ipar"yJjo OCATTU HAaBKOJUIIHIN cBiT. Ile 3yMoBMJIO PO3BBUTOK Teope-
TUYHUX 3HAHB i3 Ximii.

PosBuToKk ximii TpuBae mpoTs-
rom f6araTbox cToJiTh. HaykoBomy LLlo o3Hauae cnoso ximis?
mepiogy IiepenyBaB aJIXiMiuHUM. Woro Bnepiue 3actocysanv B
Asnximiku # anxiMikuHi MapHO mIIy- JaBHbOMYy ErvnTi 4519 NO3HAYEHHS

. o . o CBALLEHHOro TaeMHOro
Kaau (pimocodchbKUM KaMiHb, AKAU MUCTELITBA XEpLLB. YBaxXaloTh

HaueOTO IIepPeTBOPIOBAB MeTaJ Ha TAKOX, LLIO LISt HA3Ba NOXOANTH Bif
gosioro. Tak camo mMapHUMH Oyan [aBHbOETMMNETCLKOro C/oBa
NOIIYKN EJNIKCHUDPY MKUTTA, AKUKI chemi — «4yopHo3em». Hassa

JaBHboro €rmnTty — kpaiHa
Xewmi. Libomy cnosy Bignosinae
natmHceke humus, TO6TO 3emMns.

HaueOTO JiKyBaB Bim ycix xBopoO i
mapyBaB Oe3cMmepTs. ¥ Ti uacu 0yJ10
CKOHCTPYHOBaHO Pi3HOMAaHITHI Ipu-
CTPOl Ta CHeIiaJbHUI IOCYH, BiIKPUTO UYMMAaJIO HOBUX PEUYOBUH. SIK
omnmcaB aJXiMiuHy Ja00paTOpPito MUTEIh, IIOAUBYCS HA MAJTIOHKY 3.4.

B anximii O6ysio moegHaHO Teopilo Ta eKCIIEPUMEHT, OOJHAK BOHA He
OyJia HayKOIO B CYyYaCHOMY PO3yMiHHI. AnxiMiky i anximMikuHi gigam
nepeBakKHO Oe3cucTeMHO. BoHM He ONPUJIIOAHIOBAJIN PE3yJIbTaTH IIO-
MIyKiB, a HABMaKM, IIPUXOBYBAJIN 1X BiJl cCTOpOHHiX. BuKopucToByBasiu

Cmpumasamo 0o Heba cmocu KHU2,
Henamaa mouums ix uepsa,

ix nuawza zycma 6KpuU6a,

I kinomw ocida Ha Hux;

V30061 noauus 3 0agHe3HUX Jim —
Pemopmu, coiku, CKAAHKU,
HauunHasa, npuaadie psaoxu...

(M. Tere, mep. M. JIykara) Man. 3.4
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TaKi CUMBOJIM ¥ ajeropii aaa omucy
CBOiX eKcrmepuMeHTiB (maja. 3.5),
K1 Oyam 3pos3yMiji juitie oopaHUM
aogaM. Aisximis Oyira cymimrrio
HayKU, MUCTeIITBa, peJirii Ta marii.

o N \\;/ o
Ane came 3aBaAKu anaximii OyJio 3a- ' S VA
KJIalecHO OCHOBHU [IJId HapOIKeHHS 5 Alchemy s

xXimil AK HAYKU.

Bararo anximiuHoro mpuiaaana B
JeIlo 3MiHeHOMY BUTJIAMIL JOTemlep
BUKOPUCTOBYIOTH ¥ Ximil Ta ¢papma-
1ii: mopiBual (may. 3.6).

Man. 3.5. AnximiyHa cumBosnika

Man. 3.6. CtBopeHi LI (uTy4HUM iIHTENEKTOM) 300PaXKEHHS.
1. AnxiMmikuHs. 2. XiMikuHS
lLjo cninbHO20 MiX¢ anximiero i cmapodaeHiM mMucmeymeom
NiKy8aHHA?

Bonwu moB’s13aHi 3 JOCTiAMKEeHHAM IPUPOAU, BJIACTUBOCTEH PEUYOBUH.
SIK cupoBUHY BUKOPUCTOBYBAJIU MiHEpaaM, POCANHU U IIPOAYKTHU TBAa-
PUHHOTO NMOXOAKeHHA. TaK0oK KOPUCTYBaJIUCA CHeliaJIbHUMU CUMBO-
Jamu, popmMysaMu ¥ TepMiHaMM JJIs TO3HAUYeHHA PEYOBUH i ITPOITECiB.

I B anxiMmivHMX mOCTig)KEeHHAX, i Y BUTOTOBJIEHHI JIiKiB BUKOpPUC-
TOBYBaJIM PiSHOMaHITHUHA mocy[ i mpucTpoi, 6araTto 3 AKUX AOTENIep
MOJKHA mmobaunTu B XiMiuHMX i (hapmarieBTuuHUX Jaboparopiax. Ile
BJKe BimoMmi To0i Kosbu, mpobipKu, YAIIKY AJIA BUIapPIOBaHHSA, IIIIaTe-
JIi Ta JIOXKKWU, IiIIeTKU, JIINKN, MEH3YPKH, CTYIKU I TOBKAUYNKU, Baru.
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AK BUrOTOBJ1J1M J1IKU B AABHUHY

1. 3 POCNMHHOI CUPOBUHW BUTATYBaNu
(ekcTparyBanu) eTaHoIoM (ETUTIOBUM CANPTOM)
0i0NIOriYHO aKTMBHI CKNaaHUKN.

2. Po3BOOVNM KOHUEHTPATU PO34YMHHUKAMU
1 dinbTpyBaNny PO34MHN.

3. KpucTtanizyBanu i nepekpucTanisoBysanm
3 PO34UHIB TBEPAI PEHOBUHN.

4. lnctunioBann — BUNApPOBYBasun
1 KOHOEHCYBANWU PigviHA.

5. MepeBipsan BUroToBAEHI ik — PO3AMBASNCS MeTa nabopaTtopHux
3pasku Kpi3b 30iMbLUyBaNbHY NiH3Y, BUMipIOBaNN onepaujn y ¢papmadii
FYCTUHY PiayH apEOMETPOM, BUSIBASIM 3anax TOLLIO. HE 3MIHUNAcs i3 4acoM
6. Ha 3pasku nikiB gisnu ximikatamu, 106 i nonsrae B 3abesne4eHHi
no6a4nTi xapakTepHi 3MiHW 11 OBECTH, LLLO JTiKU AIKOCT 11 €PEKTNBHOCTI
MICTSITb NOTPIOHI PEHOBUHM i1 He 3a6pyAHEHI nikapCbKnx 3acO0iB.

WKIAAVBUMU OOMILLKAMW.

Y MUHYJIOMY POCJUHU OyJIM UM HEe HAWUIIOIIWPEHIIIIOI CUPOBUHOIO
LIS BUTOTOBJIEHHA JIiKiB. OCh IK BUTOTOBJIAJIU POCIUHHUYN HACTiH.

JIikapchKi TpaBu, KBiTH, KOPiHHA Ta iHIII POCAWMHHI MaTepiaam
30upaJju Tiel mopu poKy, KOJU KOHIIEHTPAIlid peUOBUHU, IIT0 MaJjia
JiKyBaJbHY Hif0, OyJIa HalOiJIbIIOIO.

ITicna 36upanHA cupoBuUHY Tpeba Oyao mobpe mpocyrmutu. Jis
IIFOTO BUKOPHCTOBYBAJIU CHEI[iaIbHi CyIIapHi ab0 cyInuan Ha Bif-
KPHUTOMY IIOBITPi Ha OCOHHI.

Ilicaa cynrimHA pocanHy HOAPiOHIOBATIH.

HactymauM KpokoMm OyJ10 BUTOTOBJIEHHS HacTol abo BimBapy. Poc-
JINHHY CUPOBUHY IIOMIIIIaJI B TEPMOCTIHKY ITOCYAUHY 3 IIEBHOIO Kilb-
KicTro piguHM (4acTo BoaM) I HarpiBaau Ha BOTHI. Biosioriuno akTuBHI
PEYOBUHU IEPEXOIUIN B PiINHY, YTBOPIOIOUM JIIKyBaJIbHUNA HACTI.
Hairi Hactin abo BigBap (inbTpyBaam, 100 BiJOKPEMUTU PiAKY
yacTUHY (HaCTili) BiJ TBepAUX TOMIiIIIOK.

OrpumaHMit HacTiit 6YB OCHOBOIO JIJIA BUTOTOBJIEHHA PiSHUX JiKap-
CbKUX (DOPM — CUPOIIiB, Ma3eil TOIIO.

Y naBHUHY Ti, XTO IPUCBATUIN ce0e JiKyBaJIbHil CITPaBi, CAaMOTYKKU
BUTOTOBJIAIN JiKKU. PodaMe:kyBaHHsa Megunuuu i papmarii BigOystocsa
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TOAi, KOJIM BHUPOOHUIITBO JiKiB YCKJIATHUJIOCA M CTAJ0 IIOTPedyBaTu
coerniaJbHUX 3HAHB i HaBUYOK. el posmoaisa pyHKITiH i fegasri rauba
cIerriaisartisa CIrpusAIM TOJAIbIIIOMY PO3BUTKY 000X raJTy3ei Ta IoJIill-
IIIeHHIO AKOCTi MEITMYHOI JOIIOMOTH.

3apas i BUTOTOBJIEHHS, 1 KOHTPOJIIOBAHHSA AKOCTI JIIKiB 34e0iabII1I0T0
aBromaTtmsoBaHi. OgHak (apmaneBTu i hbapMaleBTKU IIPOJOBKYIOTH
BUKOHYBaTH JabopaTopHi omepailii. fIK BUTOTOBJAIOTH JIKM B HAIIi
IHi, TM 3MOKEeII MMOSICHUTU CaMOTYKKU, MPOAHAJIi3yBaBIU CXeMYy H
cBiTimHT (Mau. 3.7).

Man. 3.7. 1. 13 pocnigHuubkoi nabopatopii — [0 anTeku.
2. bes BMKOHaHHSA cTaHAApPTHUX NabopaTopHMX onepauini HOBUX JikiB He CTBOPULL.
3. BuroTtoBneHHs 1 pacyBaHHA Kancyn i3 nikapcbkum 3acobom

Y ¢apwmarii npakTUKyIOTh 0araTo jabopaTOpPHUX omeparii, aKi
3a3BUYail BUKOPHCTOBYIOTH Y XiMIiUHMX HOCIIiMKEHHAX. ImeTbcs mpo
TOUHE 3Ba’KyBaHHs TBEPANX PEUOBHUH i BigMiproBaHHA 00’eMiB piguH,
IPUTOTYBaHHS PO3UYMHIB, CyCIeH3ill, eMyJibCciii, Maseii, rpanya. lllo B
ximii, 1o y papmarrii He obiliTuca 6e3 nmepeminryBanus, MoApiOHEeHHA,
PO3TUPAHHS B CTYIIIi, BUIAaPIOBaHHA PO3UYMHIB JIsI BULAJIeHHS 3aiiBO1
piguHM, IpoKapOBaHHA TBEPAUX PEUOBUH.
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HABYAIOCH AOCHNIAXYIOUUN

Ak noeooumucs i 4020 HaBYAMUCA HA eKCKypCii
00 My3er-anmeku?

CoouaTKy Tebe 03HATOMJIATH i3 IpaBUJIaMU MOBEIIHKH IIiJ Yac eKc-
Kypcii. IToTiM po3KasKyTh IIPO icTOpio My3eio, PYHKITI allTeK y MUHY-
Jgomy i cwrorogui. ITiciisg BOTO TH CAMOCTIHHO OTJISHEIII eKCIIO3HUITiio,
3BepTaouu 0COOJUBY yBary Ha XiMiuHe mpuiaaand pisuux daciB. O3Ha-
oMcCs 3 OCHOBHUMU KPOKaMU, IKi 3p00JIATE BiiBimyBaHHAa My3eio edeK-
TUBHIIINM i IIi3HABAJbHIIITIIM.

0 Ornspaioun eKCIIOHATH, 3aHOTYH Ha3BY KOYKHOTO
IPUCTPOIO, OT0 IPU3HAYEHHS i MOKJIMBUI IIePiof
BUKOPUCTAHHS.

@ Tako:k IOIITPHO HaMAaJIOBATU MpuJaaaas abo 3po-
ouTtu (oro um Bigeo. IHoai B Mmysei He HO3BOJIAIOTH

dororpadyBaru Ta pinemyBaTu (Mai. 3.8). Man. 3.8.

’ e c o ®doTo-
Ornsapaiouy eKCIO3UIlilo, MPoaHaIisyl 1 mopiBHAN s
AUBAMH T2 KOHCTPYKTUBHI OCOGIMBOCTL HPUIALAA | pinpmysatu
pisHUX yacis. 3a60pOHEHO!

ITomipkyit, aki JabopaTopHi omeparii Ta BupoOHMUI ITpolecu
MOXKYTH OyTU OB’ A3aHi 3 BUKOPUCTAHHAM ITUX IIPUCTPOIB. JlisHAati-
cd, AKY CUPOBUHY MOKHA 0OPOOMTH B amlTelli 3a JOIIOMOI'0OI0 HIX.

OmiEy 3MiHM TEXHOJIOTiI BUIOTOBJIEHHSA JiKapChKUX 3aco0iB i3
YacoM.

3anuiny 3anuTaHHsd, IKi BUHHUKJIN B TeOe 100 IIPUIaaLs i aliTed-
HOI MPaKTUKYU MUHYJIOT'O Ta ChboTofeHHA. Ilic/isg 3aKiHUeHHs OTJIAay
eKCIIO3UIIil mocTaB IIi 3aIUTAHHSI €KCKYPCOBOAY UM €KCKYPCOBOIII.
Tak T 3MOsKeII 3’ AcyBaTH I 3allicaTy JOSATKOBI I[iKaBi merai.

® e & 9

0 IIpormmarouncek, IOAAKYH 3a IiKaBY 3MiCTOBHY eKCKYPCiio.

Ak opopmumu 38im npo eKCKypcito
«Eeontoyis ousaliHy XiMiYH020 npunados y papmayiin?

Ocb TpuKJIa; 3BiTYy IPO eKCKYPCito, CKJIaIeHOT0 TBOIMU OJHOJITKA-
mu. BispMu 3a 3pa3ok, goompaiioi abo 3anponoHy# CBilf BapiaHT.
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JlaTa: [maTa ekcKypcii]

Mera ekcKypcil: gocaiguTu 3MiHM B AM3alHi XiMiuHOTO IMpUIaaasd,
AKe BUKOPHUCTOBYBAJU y (DapMaIleBTHIIi B PidHi uacu.

Onuc exckypcii. Exckypcis BigOysnacs B IpuUMileHHI My3elo-
anTeku. Mu gocIigniiv BeJINKY KOJEKI[iI0 XiMiuHOTO IpuIagms. Horo
BUKOPUCTOBYBaJau Yy (apMaleBTUYHIN copaBi B pisHi icTopuuHi
nepiogu — Bix CepenuboBiuusa goremnep. OTISHYIN KOJIEKINil CKISHUX
i MeTaJeBUX IIOCYAWH, CHEIiaJbHUX JIOKEUOK, IIIIIeTOK, AaITEeUHHX
Bar, amapariB AJIsI JUCTUJIAII] Ta iHIINX 3HAPALb, II[0 BUKOPUCTOBYBA-
JIU JIJIS1 IPUTOTYBaHHA i 30epiranusa rikapcbKux 3aco6iB. PosguBisanm-
CsA eKCIOHATH MY3eHMHUX KOJEKIliil, IOpiBHIOBAJIM iX 3 00JaJHAHHIM
KabiHery ximii. BuaBuau 3mMiHu B AusaiiHi mpuiaaagd i mepecsBigun-
JHCS B HiABUINEHHi ioro edexTuBHOCTi i3 uacom. IIpore B 6GaraTtrox
OIPHUCTPOIB, HAIPUKJIIAJ TUCTUIATOPAX, IPUHINON Iii Ta ITpuU3HAUYEH-
HA MaliyKe He 3MiHUJINCS.

Hanpuriniii ekckypcil HaM OpOAeMOHCTPYBaJM ITiKaBUM MOCJIiL
«®PapaoHoBi 3mii» (mMaJu. 3.9). ¥ Hac BUHMKJIO 6araTo 3alnuTalb II0H0
3MiH, AKX 3a3HaJja TAOJIeTKa KaJbIill IIIOKOHATY BHACJIiJZOK HArpi-
BaHHA. A IIe 3amikaBujia AUBHA HasBa gociaigy. Ham mopagmam BIo-
CKOHAJIIOBATH BMiHHSA ITyKaTH iH(popMaIliio B pisHUX AKepesax, 1100
3HaAWTHU BigmoBinai Ha I1i Ta iHIMNI 3anuTaHHAg.

Ilincymrku. EKcKypcia mo myselo-alTeKu Aaja HaM 3MOTY Kpalle
3pO3yMiTH 3MiHU AM3aHY XiMiYHOTO MPUJIAALA, TOTO BILJIUB Ha PO3-
BUTOK (papmarieBTuuHOI cupasu. Mu 3100y BasKJIMBi 3HAHHS I OTPU-
MaJIii He3a0yTHI BpasKeHHs. Yce Ile JOIOMOXKe y BHBUeHHi xXimii Ta
BMOOPi MaitOyTHBLOI IIpodecii.

Aocnip «PapaoHOBi 3mii»
Kinbka TabneTok kanblLil MIoKOHATy NOMICTUAM Ha KyBUK Cyxoro naamea.
Harpinu nanmeBo oo TemMneparypm 3aMMaHHs Mosym’siM 3ananbHUYKN.
Konun kybuk 3aropiscsl, i3 ManeHbknx TabneTok noyanam poctv XMMepHi
6ino-cipo-4opHi 3mii.
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Man. 3.9. Jocnin «PapaoHoBi 3mii»
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Och AKUMU BpaKeHHAMH IIOALIMJINCS TBOI OTHOJIITKM IIicd BiaBi-
IVH My3el0-alTeKu:

@

MeTpo. My3seli-anTeka — L CnpaBXHs CKapOHULA 3HaHb
npo ximito i papmadito. BiggigaHHA Takoro myseto
[arno MeHi 3MOry noB’a3aTty TeOPEeTUYHI 3HAHHS 3 MPaKTUKOIO.

Jlenina. Tak, ue 9K BNaCHOPYY ropTaT OXWJli CTOPIHKMK @
XiMIYHOrO TpakTaTy, Ae BYMLICS
Ha NpUKIagax MUHYNX ernox.

Yuutenbka. CnpaBsgj, B My3ei-anTeLj Bu nobaymnn,
K 3MiHIOBanaca ¢gapmaliis i3 4yacom.
Lo we Baxnmee BN NOMITUIN?

4‘\>
MeTpo. Mun 3mMornn NOPIBHATM CUPOBUHY, SKY BUKOPMCTOBYBaN w
0N BUrOTOBNEHHS NIKIiB Y AABHI Yacu 1 Tenep. =

Jleiina. A we 3000y ySBAEHHS NPO AesiKi TEXHOJOriTi BUPOOHULITBA NiKiB.
[ns MmeHe ue BaxmBo, 60 LjikaBNoCs MEANLIMHOIO I iCTOpIEIO.

A e B MOi poauHi Tak caMmo 3aBapioloTb Tpas’saHi vai!

Tenep s 3HaO, WO, 3aBapPIOYM HYal, BUTArYiO BOAOKO

i3 YaMHWX JINCTKIB NiIrMEHTW, BiTaMiHW, 3anaLuHi i iHWi pe4oBUHN.

Yuutenbka. Maew pauito. Po3ymiHHA npoueciB BUPOOHULITBA JiKiB
[ornomarae ycBigoMNTM AOLUINbHICTb BUBYEHHS OCHOB XiMii Ta iHLWINX
NPUPOAHNYNX HAYK, BEXJINBICTb HAOYTTS AOCHIOAHNLBKNX HABNYOK.
LLlo we, Ha Bally AyMKY, KOPUCHOIO B LIl EKCKYPCii?

MycTtada. 9 3po3ymis, AK BaXIMBO NUTaTn HaxoBoi nopaam,
LOTPUMYBATUCS IHCTPYKLIN | NPpaBUIIbHO KOPUCTYBATUCS JliKaMu.
0Oco6n1BO Bpa3nB MeHe celd Macoio Maixe niB TOHHM,

y IKOMY B anTeuj Konuce 36epiranu nikn 3 HeGesaneyHnMn iHrpegieHTamu.
Y naGopaHTCbKil Hawworo kabiHeTy xiMii € noaibHMN —

Yy HbOMY Tex 30epiraloTb He6e3neyHi pe4oBUHU — iaKi, 3aMUCTI TOLLO.
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(.@ KaTtepuHa. {1 B 3axBarTi Bif, XiMiYHOro 061agHaHHS B eKCNOo3uLii My3eto.
a Leski cxoxi nocyaviHu € i B HaLomy kabiHeTi Ximii!
A Baxkka Kam’siHa CTynka 3 TOBKa4eM — TOYHICiHbKO Taka, 9K y MOoix 6abyci
" Oiaycs Ha KyxHi. Y HacC ue Ha4YnMHHA nepegaBann 3 MOKONiIHHS B MOKOJIHHS.
Linyck po3nosigas, o nig Yac lonogomMopy B pOAMHI
noro npababyci BMBaptoBanu Xonyai, TOBKAW B CTyni
Ha OOPOLLHO I NEKNIN KOPXi, 3aBAAKN YOMY BUXUN.

Yuutenbka. BigginysaHHg My3elo-anTteku — @
LLe CMpaBXHA NoAOPOX Y CBIT 340PO0B’S | HAyKN.
LLlo Bac Hanbinblue Bpa3nao?

Mpurip. lnsa meHe Haliuikasiwmm 6yno Te,
SIK po3BmBanacs ¢papmadis Big, 4aBHUHW OO0 CbOrO4EHHS.

A Wwe 9 BOOCKOHANMB YMIHHS LWyKaTu iHpopmMau,ito!

LLlepoH. A 9 HalnbinbLLe Bnogobana BUAOBULLIHUA O0CHIA,
HanpVKiHUi ekckypcii! LLlykaTrmy Bignosiai Ha 3anuTaHHS,
LLO BUHWNKIIN B MEHE.

@ YunTtensbka. BigBiayBaHHA My3el0-anTekm — Le CNpaBXHS NOJOPOX.
Tak, M1 cTaBMMO 3anuTtaHHsa Ao MNpupoan i Wykaemo Ha HMX Bionosigi.
Y LubOMY CEHC HayKOBUX AOCNiOXEHb. ByapTe gonntnuemMmMin
1 nizHaBanTecs BinbLue NPo CBIT HaBkoJo!

TECTYIO HABYAIJIbHI PE3YJIbTATU

& MoscHroro %) 3acmocoeyro  €ES Apaymenmyro @) Teopro

@ 1. [lau BixmoBizai Ha 3anmuTaHHA.
~ 1) 3BigKu NOX0OUTb CIOBO XiMis?

2) Wo B cTapopaBHi Yyacu Oyfio NigrpyHTAM 4SS HAKOMUYEHHS PakTUYHOro
marepiany B Ximii?

3) Yum pi3HATBECA HAYKOBUI NiaxXia,y Cy4acHIn ximii Ta anxiMmivyHi MeToau nisHaHHNA?

4) Yvm 3yMOBAEHO BiAMIHHOCTI B AN3alHi XiMiYHHOro Npunaans pisHux Yacis?

5) HYomy BOOCKOHANIEHHA XiMIYHOIO Npunannsa BrjanHyno0 Ha po3BUTOK dapma-
LLEBTUYHOI Ta XiMi4HOI ranysemn?

6) ki TexHikn 1 nabopaTopHi onepawii BUkopucToByBanu y dapmalii ois Bu-
rOTOBJIEHHS NiKiB Y MUHYIOMY 1 BUKOPUCTOBYIOTb fOTENEP?

7) Yomy paHiwe nobnudy anTtek 3a3Buyain 3aknaganyi cagu i ropogn? Yum
MPaKTUKYIOTb Take 3apas i YY1 MOXE BMPOLLLYBAHHS NiKapCbKMX POCIVH CTa-
TV POANHHUM Gi3HECOM?

8) 9k BNAMHYNo po3mexyBaHHS MeauuuHu Ta dpapmalii Ha sSKiCTb MeoUNYHOI
ponomorun?
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9) Yomy my3sei-anTekn BaxMBi it 36epexeHHs KynbTYpHOI cnagliMHW i
NPOCBITHNLTBA?

10) Ymm nofibHi 11 Yim PiSHATBECS NpaBvia NOBEAHKM Nifd 4ac OYHOI eKCKYPCii A0
My3€el0-anTeku i B KaBiHeTi XiMmii?

2. Bunmumu ¥ BUTJIyMad yci HOBI TepMiHU. 3opraHidyd I po-
00Ty Ha CBill poacyn abo 3a HOPAJOI0 BUUTENA YU BUUTEILKU
(camocTiiiHO, y mapax 4u rpymnax, i3 JoOIoMOT0I0 TOPOCINX).

3. Onmuim MoKpoKoBo 3a hparmenToM 1 masioHKa 3.7 (c. 28) maax
JIiKiB 0 cIIOKUBAUiB i crioskuBauok. Ha3Bu Kpok,
Ha SAKOMY B3aCTOCOBYIOTh YMiHHS BUKOHYBaTHU Of=100]
CTaHJAPTHI 1abopaTOpHIi omepailrii 3 peyoBMHAMMU. '

BuikoHati iHTepakTuBHY BripaBy E'
i nepeBsip npaBubHICTL CBOET BiAMoBizj. vse.ee/cfxc

4. Ilpoanani3yit 3a manionkom 3.10, a
CKJIaJT KaJbIili TJOKOHaTy. Bmu3Hau
KiJIbKiCcTh BUAIB aTOMiB y il peuOBUHI.
Ilomipkyii i mosicHu, Y11 MOTJIN O YTBOPU-
THCSA BHACJIIIOK PO3KJANaHHS KaJbITil
TVIIOKOHATY BYTJIEKUCJIWN Ta3, BOIA-
Ha Iapa, caka (CKJaJaeTbCs 3 aTOMiB
Kapbony), Herarmiene BamHO (CIOJyKa
Kassbiriro 3 OkcureHom).

5. 3mopearoni i3 wMarepianiB, IO €
HAIIOXBAaTi, MOJIEKYJHN BOAU I BYTJIEKIIC-
joro ragy. Iligroryit moBigfoMJIeHHS IPO
BUKOPHUCTAHHA KAaJbIili TIJIOKOHATy B
menunuHi. IlogcHu, yn moTpiOHO Iepen,
MOT0 BJKUBAHHAM PAAUTHUCH 3 JIiKapeM.

6. Ouiamm BigmoBigHicTh idrocTpariit
(mam. 3.10, 6, 8), CTBOPEHUX HITYUYHUM
iHTesekTOM, 3aBmaHHIO: <«Hamaumon
ximiuau#t gociuin “dapaonoBi 3mii” —  Man. 3.10. Mogenoemo,
DOBKJIANAHHSA 3a BHCOKOI TeMmmepaTypu aHali3yemo, baHTasyemo
KaJIbI[i} ITTIOKOHATY » .

BukoHari iHTepakTvBHY BripaBy
i nepe.ip npasubHicTb cBoET Bignosigi. | Vse.-ee/cfxd




TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

7. Ckopucraiica JoJaTKOBUMH JKepesiaMu iHdopMaIltii i BUTIIY-
Madu oJaHi B TeKcTi TepMminu. Po3mogiau ix 3a kaTeropissmm:

a) CUMBOJIN;

0) Ha3BU IPUCTPOIB;

B) Has3BH Oollepalliil i3 peyoBUHAMHY i BUPOOHUYUX IIPOIIECiB;

T') Ha3BU PEYOBUH UM CyMiIlleit;

II) Ha3BU iH(popMaIiiHUX AKepe;

e) imeHa JOCJiTHUKIB.

Ha nBepsax Oys0 BMiIlIeHO MAaJIOHOK — OBaJl, Y AKOMY BUIHIBCS
cmmkeBuii 3miii Moiices, serpens mercurialis. Hag amiem Oyuia
300pakeHa uara, 3 Kol Bupoctaau Conme i Micans. Hmxue Bu-
omuckyBaau Jgitepu V.I.T.R.I.O.L., mo o3Hauano Visita Inferiora
Terrae Rectificando Invenies Occultum Lapidem — cexperny
TpaHCcMyTaIliiHy opmyry anximMmikis. B anximiuwiit 1abopaTopii po-
0ora e npunuuanaca. Hikosm me sracasm meui it aranopu. B arano-
pax BimOyBaIMCA KaJabIIMHAIIIA 1 BUXKAPIOBaHHA, HAPi3HOMAHITHIIIT
cyocranirii mepexoamiu 3 ¢asu albedo y dasy nigredo, Bumginsioun
i Jac Imepexony KaxXJIMBUI cMopin. Y Koj0axX IIOCTifiHO IIOCh
(insTpyBasiocs, IUCTUIIOBAIOCS a00 K eKCTParyBajocs, I10 CYIIPo-
BOIPKYBaJIOCS OYyPXJIMBUM OYJIbKAHHAM i Il CTPAIIHIIIIIM CMOPO-
oM. ¥ BEJIMKUX aJIIOAEIAX KHCJIOTH 3 KPaIuM a0o0 TipIiuM pesyJib-
TaTOM JisfJIi Ha MeTaIu. ByJIbKaB y TUTJISIX MEPKYPiii, a0o argentums
vivum, miraBujacsa B KyHeJdaX Cipka, BUALIANACA B peTopTax HiTpa
# ocimasia ciyib, a BUIapu BUTUCKAIU cJIbo3u 3 oueti. [1lock Tam pos-
YMHAJIOCS, IMOCh KOAaryJIloBaJio, a IIoCch CyOJiMyBajio, Opm3Kaja
Ha BCi OOKM KHCJIOTa, BUIIAJIIOYU MiPKM B CTOPIiHKAX Oe3ITiHHUX
ekseMiLIaApiB «De Quinta essentia» Patimymga Jlymama, «Speculum
alchemiae» Pomxepa Bexona i «Theatrum chimicum» Apnoabaa
Binpanosu. Ha migmosi croaimm ¥ TMIOTHO CMEPIijM Bizpa, MOBHI
caput mortuum (3a Andxceem Cankoscvrkum).

8. Ilomipkyii HaJ TOXOAKEHHAM Ha3BU AOCHiAYy «@PapaoHOBIi
3Mmii». HaBegm MOKJIMBI NpUUYNHN BUHUKHEHHS TaKOi Ha3BHU, ii
3B’ 30K 3 iCTOPUYHUMHU MOCTATAMU, XiMi€to i (papmairiero.

@ 9. Ak 3mo0yTi i yac eKCKypcii sSHaHHA BITMHYJIV HA TBill iHTEpec
0 BUBUYEHHSA XiMmii?

10. ITogucKyTyii 3 OTHOJITKAMH III0/I0 MOIiIbHOCTI HaBUYaHHA XiMii
B My3esX.



§ 3. EKCKYpPCiiHNI AeHb: My3ei-anTeka

11. Ouinu cuTyarliio i MOSICHU CBOIO AYMKY.

Baorep i 6yorepka BigpekoMeHAyBaJauCA IIegiaTpaMu i Ipoje-
MOHCTPYBAJHU B MPAMOMY eTepi 3MiHHU, IO BiAOyBamOTHCSA 3 Tab-
JIeTKOI cTpentoruny. Ilokjsanm TabiieTKy Ha KYOMK CYyXOro
nmajmBa I Harpiju #oro mo 3aiimanHA. Ha migcraBi mo6aueHoro
IoyaJid IePeKOHYBAaTU TJIAAAIIbKY aBAUTOPiI0, IO CTPEITOIIH,
Iy:Ke IMKigInBuUii. A Ie 3aKJWKaJIU He KYIIyBaTH IIi JiKHW i He
Kopuctysatuca HumMu. Och gesakKi ixui KkomeHnrapi: «Oii, 11000Hb-
xu! IIfo ye koimuvcsa! Boro nowopuino it po3dynoca! — Hoii! Bowno
nosse! — A ax cmepdums! — I[i niku 0yxce Hebe3neuni! Hixoau
He gixcusaiime ix! Papmayesmuuna magis 06ae npo c80i0 Kuule-
HI0, @ He npo eaule 300po8’a!»

12. 3Haiiau apryMeHTH: Ha KOPUCTh TOT0, I10 Hocain «@PapaoHoBi
3Mmii» Mae He JwuIlle po3BasKajbHe, a U y HAIl Yac BaKJIUBe
TexHiuHe 3HaueHHA. CKOpHcTalica Ha3BOIO JOCIiy aHTJIiMCHhKOIO
IS TIOITyKoBoro samnuty. Ilomimuesa s3maiiieHOO i omparboBa-
HOIO iH(opMaIriero B KJjaci.

13. Ouinn, omparoBaBIu naparpad, 4u JOCATHYJIA / HJOCATHYB
MEeTH, HaBeJeHOl Ha MOT0 II0YaTKY.

14. 3momenroi anximMiuHy JabopaTopiio abo ommmm ii y Biprmi,
OIIOBigaHHI TOIIO.

15. ITigroTyii moBiOMJIEHHS PO OIIMCH XiMiUHOTO i1 aIXiMiuHOTO
oOslagHaHHA, JabopaTOpHUX omeparlliii y TBopax npo 'appi ITot-
Tepa.

16. ITomipryii, 1110 MOKHA doc.iidumu B JeMOHCTpaIlii «PapaoHOBi
3Mii», AKi MaTepiayu i1 ymMoBU MOKHA 3MiHNTH. QO0UMCIN BapTiCTh
TAaKUX AEeMOHCTPAI[ili, 3BA)KUBIIN HA CEePemHIO I[iHy MAaTepiais.
Cnranyit JoCTiIKEeHHS i eKCIePUMEeHTYH (CaMOTY KKY YU B I'PYIIi)
Ha 3aHATTAX XIMIiYHOTO I'ypTKa i KEPIBHUIITBOM YUUTEJIA YU BUM-
TenbKku. J[o0epu HaiibesnmeuHimuii, HAWBUAOBUIIHIINING 1 HaliTe-
MIEBIMNWYM An3aliH JOCTiy I I0Y.

Horo KOpuUCHOro BOANOCH HABYMTUCH, OMpalioBaBLUM MaTepias
i BUKOHaBLUM 3aBAOAHHA? Jony4m 3000yTOK, OPOPMUBLLM NMOro Ha
BJIACHUI PO3Cya, 40 0COOMCTOro NnopTdosio AOCATHEHb.
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3’cyBaTn, YY1 MOXHA CAEKTU NYXKY NaNSHULLO
6e3 ApixXOXKiB i AKi 3HAHHA ANS LLbOro NOTPi6Hi.

BU3IHAYAIO NPOBJIEMY

lMpwurip. Tak xniba 3akopTino, a B Mmara3uH 6irtm Heoxota —
OH siKa 3111Ba HaABOPI.

LLlepoH. MoXHa cnekTy NnansgHuLLO, ane B HaC HEMAE OPidKAXIB.
LLlo pobutnmemo?

Mpurip. Apixaxi noTpibHI anga Toro, Wwob TiCTO NigHAN0CcA.
Moxe, cnpobyeMO 3aMiHUTU APiKOXKI YAMOCh iHLUUM?

LLiepoH. Ane YoMy BOHO NigHIMAETLCA?
| wo Tpeba noaaTy B TICTO 3aMiCTb APPKAXKIB?

Mpurip. HaneBHo He 3Hato. Ane 6a4uB,
WO ooAanTb kedip 4m cupoBaTky.

LLilepoH. A MOXe Lie LLoCb?

lMpwurip. Ham noTpibeH peuent nanaHuui 6e3 gpixaxis!
Hymo wykatn!

BopowHo




§ 4. TaeMHUL NansgHUL

Yomy xni6 6yeae nyxkum?

Iia HagaHHA OOPOULHAHUM 6UpPOOAM NYXKOCmMi BUKOPUCTOBYIOTH IIe-
KapchbKi ApisKIKI — HaWmpocTinti MiKpocKomiuHi rpubu. Boru mepeTso-
PIOIOTH ITYKOP, IIT0 € B TiCTi, Ha iHIri peyoBuHu. OGHI€IO 3 TAKNX PEUYOBUH
€ BY2JeKUCAUll 2a3. HVoro myxwupiii pobiaTh TicTo AipYacTuM, a XJIiOu-
HY — OYXKOI0 i M’aKo10. ITpoTe Mmo:kHa 00ifiTuca 6e3 ApimKaKiB, CKOpHC-
TaBIIIUChH 1HIITUM JKepPesIoM BYTJIEKUCJIOTO ragy. J kum came?

Tobi, mHameBHO, OOBOLUJIOCA OaYUTHU,
III0 CYMIiIIl Xap4YoBOl COAM ¥ OIITY MUTTEBO
crmiroerbea (Mai. 4.1). Jomy? Ilpuunna
BUHUKHEHHS PSACHOI MiHWM — BUALIEHHS
OyJIBOAIIIOK BYTJIEKHMCJIOTO T'a3y BHACJIITOK
nepeTBOpeHHs peuoBuH. Oer MoKHa 3a-
MiHUTH iHIDUMMW KUCJIOTAMUN — IIMTPUHO-
BOIO (JIMMOHHOIO), IO MIiCTUTBCA B COKY
OUTPUH (JINTMOHIB), 800 MOJIOYHOIO, IKAa € B
KHMCJIOMOJIOUHHUX ITPOAYKTaX.

2

Man. 4.1. 1. BuaineHHsa Byrnekmcnoro rady BHacnigoK Aii Ha xap4oBy coay
LMTPUHOBOI (IMMOHHOI) KUCNOTK, IKa MICTUTLCS B COKY LLUTPUHMU.
2. BHacnipok aii po34nHy UMTPUHOBOI (IMMOHHOI) kucnoTu (A) Ha xapyoBy coay (B)
BULINAETLCA BYITIEKUCINIA rad. Mloro 06’emM MoXHa BUMIPSTY, @ 0TXe — NopisHATY (B),
AKLLO 3MIHUTU KiNbKiCTb KNCNOTU YX XapyoBOi COam




TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

Ak po3pobasomes i 600CKOHAAOIOMb KYAIHAPHI peyenmu?

Bararo xT0 BBaxkae, 1110 I1ei mIporiec

MOMiOHMIT 0 HAYKOBOT'O JTOCIIiI3KEeHHS. MansHuus — yKpaiHCbKMIA
Yu nacnpasdi ue max? Ilomipkyiimo  [OMALUHIA xNi6. TpaamLUiiHO
pasom. KpOKaMI/I GyHB-HKOI‘O HayKO- 11 NeKnn 3 gppKaXoBoro TICTa.

. MpoTe 6araTo XTO 3 YKPAiHCbKMX
BOI'O JOCJILIMKEHHS € CNOCMepeM eHnA, SymEmTels | e

30U6YBAHH, BUCYBAHHANPOOIEMU, O~ jinar ca BRACHAM LOCBILOM

WyK iH(opmMayil, BU3HAYEHHA Memu, NPUroTyBaHHS NaNsHULL 6e3

Gopmynrweanns zinomesu tomro. Taxki  OPDKAXIB. A e nangHuus,

cami KpOKHU poOJIsTh Ti, XTO po3podisie 3@ HAPOAHOO Tgap.gmero, _
. o CMBOJII3yE O00POOYT y rocnoal

a00 BIOCKOHAJTIOE KYJIIHAPDHUI PEIIENT. o ye nobpobyTYy s

. . i FTOCTUHHICTb.
Posriarpmo ix qoKIagHime.

DopmynioanHsa npobremu it 000uparnna memu 00CAi0HCeHHA: PO3-
po0IeHHA YU BJOCKOHAJIEHHS PeIlelTa CTPaBU.

JlimepamypHuil 02a40: TOUTYK ¥ aHAJIi3yBaHHA PEIEITiB CXOKUX
CTpAaB, OTJIAJ iHTPEeQi€HTiB, TEXHIK IPUTOTYBaHHA.

Dopmyn06aAHHA 2inome3u: TPUNYIIEHHA ITOA0 HANUIINIIIUX CIiB-
BiTHOIIIEHDb iHTPeAi€HTiB, METOMIB 3MiIITyBaHHs i TEILJIOBOTO (Tep-
MiuHOTr0) 00po0JIeHHA. AmsKe Tpebda, 100 ixka O0yjIa cMauyHOIO, IPU-
Ba0JIMBOIO HA BUTJISAM, a TAKOYK CIPABJIsAJIA IIPUEMHI BiIUyTTA Bif
JOTUKY MaJIbIIEM, A3UKOM.

Ioouparnnsa memodié 0o0cniOHceHHA, NAAGHYEAHHA: BUIHAYEHHS
CKJIAIHUKIB, IXHBOI KiJILKOCTI Ta CHiBBigHOIIIEHb, IIOCJIiTOBHOCTIL
3MiIlTyBaHHA 1 IPUTOTYBaHHA.

30upaHHs i 00poONeHHA 0aHUX: TIPUTOTYBaHHA KYJIiHApPHOTO IIPO-
IYKTY 3a pO3pPOOJEHWM DPEIEeNTOM i peecTpyBaHHS pPe3yJabTarTiB,
30KpeMa BUIJIALY, CMakKy, 3amaxy Tormro. Tob0To B KyJiHapii ekc-
MIePUMEHTYIOTh 31 CKJIAIHUKAMM pellelTa, IXHIiMU ITPOIIOPIIiAMU,
criocobaMu ITPUTOTYBAHHSA TOIIO0. A Bce IJIS TOrO, 100 JOCATTH Oa-
JKAHUX AKOCTeU. ¥ KyJliHapHUX eKCIIEPUMEHTaX TaK0oK 3MiHIOIOTh
OJVH UMHHUK 3a pas, a He KijbKa. lle qae sMory 3po3yMiTu TOUHUMI
BILIB KOKHOI 3MiHM Ha KiHIIeBUU IIPOAYKT. AKe, 3MiHUBIITHU Kijlb-
Ka YNHHUKIB OJHOYACHO, CKJIQJJHO BUSHAUUTH, AKUU caMe BILJINHYB
Ha pe3yJibTaT.

AHANI3YBAHHA | MAYMAYEHHS Pe3yLbmamia: OIliHIOBAHHSA CTPaBH,
BUOip Halikpaimoro perenrta. [lobupaioTs IpaBujia, YMOBU, Mipu-
Jia OIliHIOBAHHA 30BHIIITHBOTO BUTJIALY, cMaKy ToIio. HampukJiar,



8§ 4. TaeEMHUUI NangHUL

SKIIO0 XOUYTh BHOPATH HAWJIIOMINKA XJi0 i3 KiJIBKOX, TO MOXKYTh
CKOpPUCTATUCA TAKUMU KPUTEPiAMU: MPaBUJIbHICTb (hopMU, CTaH i
KOJIip ITIOBEpPXHi, cTalH M’ AKYIIla, CMaK.

Y nocraigHUNBKUX JIa0OpaToOpPisx i HAa BUPOOHUIITBI AKicTh XJiba
OIiHIOIOTH 3a UiTKO BU3HaUeHMMU BuUMoramMu. HaTomicTh y mo0y-
Ti OI[iHKA 3aJIe’KaTh BiJ] CMAKOBUX, HIOXOBUX, iHIMNX YIIOA00aHb
TOT'0, XTO KYIITYE IPOAYKT.

DPopMYyn0BaAHHA BUCHOBKIB | peKoMeHOaUill: BUSHAUEHHSA pPerel-
Ta, AKUN Hallbiavule 8i0n068i0ae ne6HUM YMO8aAM, BUMOZAM.

OnpunwidnenHs pe3yibmamis: OnyO0JiKyBaHHA pellenTa i pe3yJib-
TaTiB y ()ax0BUX CTATTAX, HA CIIeIiaIisoBaHMX BeOpecypcax TOIIO.

Tosx TOOLI BHasiocAd ImepecBiIUUTHCA: aAHAJIOTiA MidK pPO3pOO0JIeHHAM
KYJiHAPHOTO peIenTa i HayKOBUM AOCJHiIKEeHHAM OOI'pDyHTOBaHA.
Apmxe obuaBa mpoiiecu 0a3yHOTHCSA Ha CUCTEMHHUX CIIOCTEPEKEHHIX,
aHaJi3yBaHHi i TecTyBaHHI (IIepeBipIli) AJIsd JOCATHEHHS METH.

Ckinbku crpob (mociifiB) MaroTh IepeayBaTH JOCATHEHHIO OarKa-
HOro pesdyabrary? lle 3aneXuTh BiJ PiBSHUX YMHHUKIB: JOCTYIIHICTH
pecypciB, 060i3HaHiCTh, 0COOMCTICHI AKOCTI JIOAUHU, IKA JOCJIIIMKYE
ABUIIE, VIOCKOHAJIOE BiTOMUI Y1 PO3p00JIsie HOBUU KyJIiHAPHUI pe-
menrt. I[logexyau 1ocuTh KilbKoX cirpod abo mocaigiB. HaTomicTs me-
AKi TocaifsKeHHA TPUBAIOTh POKaAMU.

3aBpaHHAa 1

IIpoanaaisyiiTe B rpyIri Kpoku gocuigskeHud (maJ. 4.2, c. 40). Iosec-
HiTh, YOMYy B T€XHOJIOTIUHiN KapTi 3ayBasKeHO, ITI0 TiCTO 3aMiITyIOTh
3a OMHAKOBUX YMOB i pO3Mipy MIMaTOYKiB MarOTh OyTy ogHaKOBi. ITo-
MipKy#Te, Ui TaKi caMi KiJbKicHI maHi oTpuMajiz i TaKOro caMoro
BHCHOBKY TiHIIJIN, AKOM IIIMATOYKH TicTa 3aMicuam 3 6OpOIITHA:

a) piBHOro raTyHKY BijJf OTHOTO BUPOOHUKA;

0) OMHAKOBOI'0O TaTYHKY BiJ PidsHMX BUPOOHUKIB.

Bubepirp iz-momik yKpaiHCBKUX HPHUCIiB’iB Te, y AKOMY BimOuUTO
CYThb IIOTO JOCJiI:KeHHA: «fIKa MIImeHuIsd, Taka i majJaHuIsa» abo
«Be3 mpunpaBu ¥ maJIAHUII HE 3POOUIII».



TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

Mpurip. Tpeba cnekTy Nyxky NansaHULEO
6e3 gpixaxis. Lle moxnueo?
Mpo6Gnema: 4y BNaAMBae Ha NMyxKiCTb, BACOTY

M 06'eM NansHWLi J00aBaHHSA B TiCTO Xap4OBOi
coam " UUTPUHOBOIO (IMMOHHOIO) COKY?

LLlepoH. [1ponoHyto B39TN OAHAKOBI KifIbKOCTI
CKNagHWKIB AN ABOX NOPLin TicTa. Ane B 0gHY NMOpPLLito

[0o4aTn xap4oBy coay N UUTPUHOBUN (MMMOHHWUIA) CiK.

FinoTesa: Byrnekncnui ras, Wwo BUAINNTbLCA BHACNIAOK Aji Lun-
TPUHOBOIO (IMMOHHOI0) COKY Ha Xap4oBy COAY, PO3NYLUUTb TICTO.

Mpwurip. LLLo 3HapobunTbecsa ans nepesipku rinotesan?

OGnapHaHHg | maTepianu:

1) MipHUI1 nocyn, Bary;

2) UMTPUHOBWUIM (TMMOHHUI) CiK, Xap4yoBa COAa;

3) cknagHuKmM gns NpUMroTyBaHHS TicTa (60poLwHOo, BOAA,
KYXOHHa Ciflb, LLyKOp TOLLO);
4) nyxoBKa Yu naTesnbHA 3 HAKPUBKOIO.

e LLepoH. fka NnocnigoBHICTb Oin?

TexHonoriyHa kapTa:

1) 3amiwyemMo 3a 04HAKOBMX YMOB ABa OA4HAKOBI 3a pO3MipOM
LLUMAaTOYKM TiCTa: NEPLUMI i3 4OAABAHHSM XapyoBOi COaun
" ULMTPUHOBOIO (IMMOHHOI0) COKY, Apyrun — 6e3;

2) GOpMYyEMO OAHAKOBI MANAHNUYKM N BUNIKAEMO.

Mpwurip. LLlo no6aynnn, Bumipann?
PesynbraTu:

XapuoBa cofja i MUTPUHOBUM CiK Posmipu cieueHOl TaTAHUYKYT
Yy PenenTi najasaHuIri h, cm r, cM V, cm®
X 2 5 157
4 6 452

BucHoBok: Hynoso! Mu nigTesepamnu Hally rinotesy
pesyneratamu gocnimkeHHs. Aknmm came? Exkcne-

PUMEHTANIbHO BUSBUIW: YHACNIAOK BUKOPUCTAHHS
LIMTPUHOBOIO (JIMMOHHOIO) COKY I Xap40BOi Ccoan
YTBOPIOETLCS BYITIEKNCIINM ra3, SKU PO3nyLUye TiCTO.

Man. 4.2. MNManaHnysa — 9K NyX, 9K AyX, 9K MUIEE WacTs (yKp. Npucnis’s)



3aBAaHHAa 2

8§ 4. TaeEMHUUI NangHUL

IMoguckyTyiiTe, Yu 3MiHUTHCA 00’€M BYTJIEKHCJIOTO Ta3y, AKIIO:

a) IUTPUHOBUN (JIMMOHHUH) CiK
PO3BECTHU BOIOIO;

0) 3aMiCTh ITUTPUHOBOT'O BUKOPHUC-
TaTu A0JYUHUNA UM aneJIbCUHOBUMA
ciK abo0 CTOJIOBUH OIleT TAKOI'O Ca-
MOr'o 00’eMy.

ChopmyaroiiTe rimoresy, CckKia-
OiTh I O0OroBOPiITH ILJIAH JOCJIi-
I'KEeHHS 3a MaJIIOHKOM 4. 3.
IlepeBipTe rimoresy, ompairoire
pes3yJabTaTH i 3po0iTh BICHOBKH.
IlogisiThesas pesyabTaTaMu HOCJIi-
MKEeHHA B KJaci.

3aBaoaHHAa 3

Ilosgcun 3a maaouxkoMm 4.4, 1e 11e
B NIOBCAKJIEHHI 3aCTOCOBYIOTH IIe-
PETBOPEHHSA 3a y4YacTI0O XapdyoBOi
comu ¥ pisHmx Kwucigor. HaBemu
1HIII TPUKJAAUA 3 OIVIAALY Ha CBii
JOCBiz.

3aBaaHHa 4

IIpoananisyit ypuWBOK peKJia-
MH ¥ eTUKEeTKHN KapaMeJi 3 IIo-
POIIIKOBOI HAYMHKOK. Onuuim
CKJIQJ «Ta€EMHOI'0» iHTpemieHTa
1 mosiCHU Horo ngiro. BucjaoBu it
aApPryMeHTy# CBOIO JYMKY ITIOZIO
KOPHCHOCTI UM INKiJJIMBOCTI
CHOKMBAHHSA TaKUX I[YKEPOK.
Cxkopucraiicsi, y pasi morpeoOwu,
JONATKOBUMMU JIJKepejaMu iH-

dopmarrii.

B __.--" -
Man. 4.3. Y 3amiHnTbLCS 06’ eEM
BYITIEKNCIIOro ragy?

Man. 4.4.
1. Yomy nirynka cnunte? 2. Ckaxn Hl
Opyay 1 3acMmiveHm Tpybam

Jlio6uw conopaki HecnogiBaHKu?
Ckywtyn kapamenbKy-ctopnpua! Lle
CnpaBXHih BUMOyX CMaky M emouin!
TaeMHUI iHrpedjeHT 3MyLLIYE KapaMmerb-
Ky, LLIO MOTpanse Ao pora, cnyatun! 3po-
©u cBil1 AeHb Becenilumm i conoaumm!

Cknan

MaToka, uykop, NMMOHHA KWUCNOTAa,
Xap4yoBa coaa, MOJI04YHa KMCNOoTAa, M-
KO3a, apoMaTn3aTtopu, 6apBHUKU (LLy-
KPOBUI KOMEP, aHTOLIaHU, KYPKYMiH,
€KCTPaKT Nanpuku, iHANIroOKapMiH).




TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

TECTYIO HABYAJIbHI PE3YJIbTATU

¥ Mosachioro (&) 3acmocosyto <85 Apeymenmyto (L) Teopro

@ 1. laii BigmoBigi Ha 3anuTaHHA.

1
2

) Ym MOXKHA 3aMiHUTU OPIKOXKI Y BAPOOHULITBI MyXKOro xnib6a?
)

3) 3a akumMun xapakTepuCcTrUKamMm OLLHIOIOTb SKICTb XNiGHOro M’akyLua?
)
)

Yomy Byrneknucnui ra3 BMaMBae Ha MOPUCTICTb TicTa i xniba?

4) 9k po3pob6nSATL | BOOCKOHANOIOTL KyiHapHi peuenTtn?
5) Yomy po3poBeHHs KyniHAPHOro peuenTta MoXHa MOPIBHATU 3 HAyKOBMM
DOCNIAXKEHHAM?

2. YKaXu IIpaBUJIbHE TBEePAKeHHA. 3BaK Ha CBill JKUTTEBUI

JToCBif.

A wo6 posnywumu micmo 018 nanranuyi, y Hb020 dodaomb
600y 1l KYXOHHY Ciab

B nyxxicmw, 6ucoma it 06’em nanrsHuyi 3anexamsv 6i0 ckaal-
HUKie micma

B yodockonanwiouu peuenm nananuuyi, mpeba 00HOULACHO
3MIHIO8AMU KilbKA YMO08 i Wopa3y nopiéHwsamu pesy.tib-

mamu
. . E.lh
I' Ha nyxxkicmosv naiiHulyl He 6nJjauearnnv memne-
pamypa i wac BUNiKAHHA
BuvikoHavi iHTepakTuBHY BripaBy E Fr
i mepeBip npaBuibHICTb CBOEI BiAMNoBizai. vse.ee/cfxe

3. BukoHaii iHTepakTUBHI BIIpaBU.

6

o

vse.ee/cfxg

vse.ee/cfxf

fg 4. Tpanchopmyit Tekct i3 pyopuku «Illykaio indopmariiirzo» B
rpadiky, HanpuKJIag OJIOK-CXeMy.

5. Busnau i3-momi:k miarpaM, HaBeJeHUX Ha MaJIOHKY 4.5, Ty,
Ha fAKifl IpaBUJIBLHO BimoOpasKeHO pes3yJbTaTH IOCJiIKeHHS,
ommcaHoro B pyopuili « Hapuarocsa qociimKyodm» .
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Man. 4.5. BusHau giarpamy, Ha sikiii npaBuibHO BigoOpaXeHo pe3ynbtaTn
OOCNioKEHHS, OnNMcaHoro B pyopuLi «<HaByalocs Aocnimxyoum»




TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

6. [lonuuu i1 MOACHU BUCHOBKU, AKUX Maau pivitu I'purip i Ile-
POH, BUKOHABIIIY €KCIIEPUMEHTH 3 BUIIIKAHHSA MMaJAHUIIL 3 BUKO-
pUCTaHHAM Xap4yoBoi conu i Kedipy. Ilomipryii, un aminuucsa 6
i BUCHOBKH, K01 3aMicTh Ke(ipy BOHU BUKOPUCTAJU ITUTPUHO-
BHUM CiK.
1) Maca Bogu B cupiv nangHuLi, 9K MOPIBHATA 3i CNEYEHOIO ..., TOMY LLO ... .
2) Maca cupoi nansaHuLj, K NOPIBHATA 3i CMEYEHOIO ..., TOMY LLO ... .
3) BucoTta cnpoi nansaHuLj, K NOPiBHATA 3i CMEYEHOIO ..., TOMY LLO ... .
4) O6’eM cnpoi NansgHULj, K MOPIBHATA 3i CMEYEHOIO ..., TOMY LLO ... .
5) l'yctuHa TicTa cmpoi nansgHWLj, K NOPIBHATM 3 FTYCTMHOKO M’FKyLLIa CNeYeHOoi
..., TOMY LLO ... .
Aoe.ipka: b6inbLua / 6inbLUNK; MeHLLAa / MEHLUWIA; Taka camMa / Takuii camui.

7. CnimaHy# i BHKOHAW IIiJi HATJIAZOM AOPOCIUX MOCTiIKeHHS,
OB’ A3aHe i3 B3a€MO/i€I0 XapuoBoi coau 3 KHUcJaoTaMu. BusHau, 1110
€ NPUYUHOI0, & IO HACAIOKOM, 1110 TU 3MIHIOEUL, & IO — BUMIPIOEUL.
IMogimuca pesyabTaTaMu JOCTiAMKEHHS B KJIaci.

8. Snanau B momaTKoOBUX MKepesax iHdopmallii BimomocTi mpo
MapKOBaHHSA i CKJIAJ PO3IYIIyBaUiB TicTa, AKi MiCTATL XapduyoBy
cony. IlogcHu, YoMy B pasi BUKOPUCTAHHS PO3NYyIIlyBaya TicTa He
Tpeba JomaBaTH OIET YU iHITYy KHCJIY PiAVHY: MUTPUHOBUHA CiK,
KUCJIAK.

@ 9. /lisHaiicsa, CKOPUCTABIINCH JOJATKOBUMH AKepeaaMu iHpop-
marrii, un OesImmeuHi s 370pPOB’sd, OCOOJMBO AUTSIYUOTO, CYXi
CYMIIIIi JJIsT BUTOTOBJIEHHA IIUITyunx HamoiB. Iligroryu y mikasii
i mocTymnHi hopmi 3100y Ty iH(pOpMAaILifo, MOTIIUCA HEIO 3 MOJIO -
MUY IMKOJAPAMHU Ta IMIKOJSIPKaMu i / a00 B pOAMHHOMY KOJIi.

@ 10. SHaugu perentu NaJATHUNI 3 KHIKKH «IIpakTnuHa KyxX-
Hsa» Oxapru-Mapii ®pasko (BineBuu) abo misHaiica pernenTwu,
AKUMU KOPHUCTYIOTHCA Yy TBOIM POAWHi, i MOEKCHePMMEHTYH i3
HUMHU. 3’scyil, XT0 3 poasuHu IBana @panka maB ax iHKeHepa-
xXiMiKa, mogiJucA oIrpaIiboBaHO0 iH(hopMaIliero B KJjaci.

11. CrBopu misHaBaJIbHUI KBECT i3 MPUTOTYBaHHA NAJIAHUILI.

Yoro KOpPWUCHOro BOA/IOCA HABYATUCH, OMNpautoBaBLLUM MaTtepian
i BUKOHaBLUM 3aBAaHHA? Jony4m 3000yTOK, 0POPMUBLLM MOrO Ha
BNIACHUI PO3cya, 40 0cobucToro NnopTdosio AOCATHEHb.



AOCNIAXYEMO
BYZOBY NOJYM'S
o o) 0

1 NPATrHY

3’sicyBaTn, Y1 OgHAKoBa TeMNepartypa
NMoAyM’s B PiSHUX NOro 30HaxX.

BU3HAYAIO NPOBJIEMY

MycTtada. LLypna 3 6apaHnHn Ha 6araTTi — TpaguLinHa cTtpasa
KPMMCbKOTaATapCbKOi KyxHi. OT Bupilwumnu npurotysatu (man. 5.1).

Jlenna. 9k cma4Ho naxHe! Ta 4n He 3aBUCOKO NigBicMn Ka3aH
Hag BorHem? Moxe, Lo 6avxye oo ApoB — To rapsadiwe?

MycTada. HaBiTb He 3Hato, Lo 11 BignoB.icTu. Y MeHe Booma
efIeKTPonInTa, TOX e NUTaHHA HE BUHUKANO.

Jleiina. 3po3ymino, ane 3apaa Tpeba 3HalTK BiANOBIAb HA HBOTO.
Mapato, Wo HarpisaTy Tpeba B HaMrapsyilliri YacTuHI nonym’s.

MycTtada. Cnpasgai! Ao HarpiBaTMMEMO Ka3aH 3i CTPaBoIo
B HaMrapsiyilwin 4aCcTuHi, 3aolaammo i vac, i gposa!

Jlenna. Tak. A panTom yce nonym’s OAHaKoBO rapsive?
A AKLLO Hi, TO fIka MOro YacTuHa Hamrapsdiwa?

MycTtada. Otakoi! CnpasxHs npobnema. Hymo po3s’a3ysatn?

Man. 5.1. dka yacTmHa nonym’a Hanrapsdiwa?




TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

Sy 6yooey Mae nonym’sa ceivyku?

IIapadin, 3 IKOT0 BUTOTOBJISAIOTE CBiUKY, € CYMIIIIIIIIO PiBHIX PEUO-
BuH. MOJIeKyJIH CKJIaZHUKIB cBiuKoBOT0 mapadiny nomioHi 10 TUX, 110

MiCTATHL aTOMM ABOX BUIIB. ¥ MOIe-
JIi MOJIEKYJIH OJHOTO 31 CKJIAJHUKiB
napadginy I1i aTomMu 3MoOJesIbOBa-
HO TEeMHUMMU i CBITIIMMU KyJbKaMU
(mai. 5.2).

eesssasss

Man. 5.2. Mogenb monekynn
OOHOrO 3i CKnagHukiB napadiny

Koiz 3ananooTh CBiUKy, mapadil njaaBuUTbCS, MigiAMaeTbCA I'HO-
TOM i BumapoByeThcA. Bunmapu mapadiHy ropAThk y HOBiTPi KOBTUM
CBiTHUM ITOJIyM’ AM. ¥ HACJIiJOK MOBHOT'O 3TOPAHHA napadiHy yTBOpIO-
IOThCA BOAAHA IIapa i ByTrJIeKUCAui rad. ¥ pasi HecTaui KMCHIO mapa-
(iH 3ropsie HeIIOBHICTIO, YTBOPIOIOTHCA YaAHUIN rasd i ApiOHi yacTuH-
Ku; ByrJenio (maj. 5.3, 3). 3BepHHU yBary: y MOJeJIsIX MOJEKYJ BOAU,
BYTJIEKMCJIOTO I YaJHOTO ra3iB € KyJbKI YePBOHOTO KOJIbOPY. 38i0KU
80HU 83anuca? [lo sropanHas napadiny i aroMmu OyJau CKJIATHUKAMU
MOJIEKYJI KMCHIO — IIO JBa aTOMU B KOXKHI.

Hesropiyi MmaseceHbKi YaCTMHKM BYTJIEI[I0 HArPiBalOThCA ¥ ITOUYMHA-
I0Th cBiTUTHCA. IIOTiM BOHM IIOTPAILIAIOTH Y HABKOJUIIIHE IIOBiTPSA, YTBO-
PIOIOUM JUM. S3TOJOM OCiZAIOTh Ha IIOBEPXHAX IIIapOM KillTIBH.

3O0BHILLHA 30Ha
SEEEE 4 [TOBHOIO 3ropsiHHSA
BUNapis napadginy

Hanrapsauia pikEE

. EEEE 2 CepeHs 30Ha
[MoMipHO rapsaya il bea

a.b
" S
2 @

4aCTKOBOIO
3ropsiHHS BMNapiB
napaginy
HanmeHL rapsaqa gl SRREE S BHyTpiLLHS 30Ha
FHIT e He3ropinunx

Teepaunii napadin BMnapis napagiHy

Man. 5.3. 1. BoHn nonym’s. 2. Mogeni monekyn Bogu (a), Byrnekucnoro (6)
" yagHoro (B) rasie. 3. KintaBa — apiOHi YaCTUHKM BYrneLto



8§ 5. locnigxyemo byaoBy nonym's

Brympiwnsa 30Ha TIOyM’ A CBiUKY TeMHa, Maiike yopHa. Ile 3ymoB-
JIeHO HesropiamMmm Bumapamu Iapadiny. Ila BHyTpiliHa dyacTuHA €
HaNMEeHIII TapAv0l0 YaCTUHOIO ITOJIYM 5 CBiUKH.

IJenmpaavHa (cepenHsT) 30HA ITOJIyM’ s CBiUKM »KOBTa, ACKPaBa, CBiTHA.
T'agyBaTuit nmapadgiu 3ropse 4acCTKOBO uepe3 HecTauy KMCHIO — CKJIaTHU-
Ka noBiTpsa. TemnepaTypa B cepeaHii yacTHUHI ITOJyM’ s CBiUKM IIOMipHAa.

306HIWHA 30HA TIOJTYM s CBIiUKKM — Mali’Ke HeBUAMMA, HeCBiTHA (cepIia-
HOK). ¥ Hili TOBHICTIO 3rOpsIIOTh BUITapu apagdiHy, OCKLIbKM HABKOJIO Oara-
TO IOBITP, a OTIKe, I KucHIo. TemMmepaTypa B ITiii 30Hi ITOJIyM’ s HAfiBUIIIA.

3aBpaHHAa 1

HociigiTes 3a yuacTio Jopocaux OyI0BY HOJIyM s CBiuKH (MaJ1. 5.4), BU3HA-
YTe KiJbKiCTh 30H Y HbOMY, IOPiBHSIITE TXHIO TEMIIEPATYPY.

ITeprr HizK moyaTH POOOTY BIKUBITH 3aX0/iB AJIA YHUKHEHHA MOMKJIU-
BOT'0 3aliMaHHS OJATY i BOJIOCCS!

1. YcraHOBITH CBiUKY Ha PiBHilI BOrHETPUBKI# TrOPU3OHTAIBLHIN ITOBEPXHI.
2. 3amaJiTh CBiUKy I YBasKHO PO3AUBITHCA i1 moaym’s (maJj. 5.4). Un
oxHOpigHe BOHO? CKiJIBKY 30H € B IIOJYM 17

3. YHecCiTh y 30BHIIITHIO YACTUHY IIOJYM A (CEPIIAHOK) CKiIKYy — TOHKY
Oepes’any (e ninactmacoBy!) nanmuky. MoskeTe BiAIIIenNUTH TPiCOUKY
BiJl MaJIMUYKK OJIsT MOPO3HUBA ab0 CKOpHCTATHCSI 0aMOYKOBOIO ITAJIMY-
KOIO JIJIA IIAILJINKA, IIOIIEPEIHLO YCYHYBIIH 3aTr0CTPeHi Kinunku. Yu
weudko 3azopinacsa ckinka?

4. YHeciTh y HUJKHIO YACTUHY IIOJYM’A iHIITY
Taky camy ckinky. Yu saropisaca Bona? [le :
caMe O0OByTIUIMJIACS CKimmKka? 2? —
5. Ctucyo onutiith (a60 HaMaJIONTE) CBOI il ) :
Ta CIIOCTEPEKEeHHS.

3icTaBTe 3 pea3yJbTaTaMHU OOCIiMKEHHs Ha-
BeJleHy B IIOIlepenHiil pyOpuiti iHdopwmarriro.
Bu migrBepamnu uwm cupoctyBasu ii? Temep
3HAETe, IKA YaCTHHA IOJyM’sa Haurapsuimia?
JlomoMOsKiTh BAIIIMUM ONHOJIITKAM PO3B’A3aTHU
npobaemMy, TKa BUHMKJIA B HUX IIiJ Yac IPU-
TOTYBaHHS ITypIu Ha OararTi.

?2—

Man. 5.4.
Ckinbkn B Nonym’st 30H?



TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyHo

3aBAaHHA 2

JlomomMosku AiBUaTam IopajgaMu, CKOPUCTABIINCH Pe3yIbTaTaMU JI0-
CJIiIPKEeHHSA ITOJIyM s CBiUKH.

LlepoH. HarpiBana y BepxHili HaCTuHi nonym’a /\
CMMPTOBOro NasnbHUKa PEYOBUHY B MPOBIpLL ! \
1 HEHapPOKOM TOPKHYNacs AeHueM npobipky rHoTa. !
Yomych Npobipka TpicHyna. P b
3MOXeLU MOSICHUTU MEHI MPUYNHY? “
—
Katepuna. Xouy cnpoByBaTun TeExHiKy ckssiHe kiiwe (dp. cliché verre ) — (@
pPi3HOBMA, rpaBiopu. 3akomnyy CKIO Iy Wapi KinTSBU NPOAPANa0 ManoHOK. &

Moknany B TeMPSBI Le CKJ10 Ha CBITNOYYTAUBMIA Nanip.

MoTim NepeHecy HakpUTKA ckiom Nanip y Aobpe ocBiT/ieHe MicLe.
Tak 3MOXy BUroTOBUTK GaraTto konin!

MopaguLu, y SKih HaCTUHI MOTYM’st CBIYKM 3aKOMTUTU CKI10?

TECTYIO HABYAJIbHI PE3YJIbTATU

@ MoscHroro ) 3acmocoeyto @ Ap2ymeHmyro @ Teopro

@ 1. Maii BigmoBiAi Ha 3anuTaHHA.

1) ATOMWN CKINbKOX BUAIB MICTATbCS B MOJIEKYNI PEYOBMHM — CKagHUKa
napadiny (man. 5.2)?

2) 9ki ABMLLLA criocTepiratoTb Mif Yac ropiHHA CBiYKn?

3) YoMy 30BHilLHA 30Ha (cepnaHOK) MoNyMm’s CBiYKW, Ha BiOMiHY Bif
LIeHTPanbHOI, Maxe HEBNANUMA, HECBITHA?

4) Yum nofjibHi 1 YmMm pi3HATLCH 3a CK1ag0M MOJIEKYSIN FasiB, L0 YTBOPOOTh-
CS BHACNiAOK NOBHOIO 1 YaCTKOBOIO 3ropsaHHS BunapiB napadiny?

5) 1o 9K0oi 30HU NoaiyM’st BiNbLUNIA AOCTYN NOBITPSA, 2 OTXE, N KUCHIO?

6) Yomy 30BHILLIHA 30Ha NONYM’sl Harapsayiwa?

7) CKinbkun KynboK i IKOro KOSbOPY BUKOpUCTaB b1 / BUKOPU-
ctana 6 Tn, Moaentoyn Mosiekyny Boam? Byrnekucnoro
rady? YagHoro razy? KnucHio?

2. BuxkoHai inTepakTUBHY BIIPAaBY.

vse.ee/cfxh




8§ 5. locnigxyemo byaoBy nonym's

3. Po3riasgHb i IPOKOMEHTYH MaJI0HOK 5.5. 3alIPONMOHYH 10 HHOTO
Has3By. [loscHu, 110 i B AKMI crocid 0yJI0 gOCTigKeHo, SKUHA pe-
3yJIbTAT JOCJiIKEeHH.

iy T i
( ()
|

I

Man. 5.5.

‘f g | 4. To6epu npaBUJIbHI 3aKiHUEHHA i MOACHEHHA TBEPAKEHHA.
Haezpisamu pevwosurny 6 npobipui mpeba y

A gepxHiil 308HIWHIT YacmuHi noaym’s, 60 60Ha 6e3bapeHa
B 6epxHiil 306HiWHIT YvacmuKi noaym’a, 60 60Ha HallzapaLiula
B cepedHniii nympiwHiil yacmuHi noaym’s, 60 60Ha Hallzapadiuia
I' cepedniii ehnympiwniilt vacmuri noaym’s, 60 60Ha c6imHaA
BukoHari iHTepakTuBHY BripaBy
1 riepesiIp rpasuibHICTb CBOEI! BIArNOBIAI.
5. 30epu, MOPiBHAMN, y3arajJbHH i1 MOgal AK CTOBII-
yacTy giarpamy imdopmaiiiio 3 pisHUX AyKepeJ Ipo
TeMIIepaTypy B 30HAX IIOJIyM I CBiUKH.

vse.ee/cfxi

6. loGepu i3-moMisKk HaBemeHUX y TAOJIUII iHCTPYMEHTIB Ti, AKi
MPUAATHI IJIT BUMipIOBAaHHA TEeMIIEpPATyp y BCiX 30HAX MOJYM’ s
cBiuku. OOrpyHTYyIii CBiil BUGip.

Hasga Telv.mepaTypo}mﬁ
BUMIipIOBAJILHOTO IPUIATY AANA30H, ¢
Big 0
Tepmomapa 1 -185 +300
EnekTponHUIi JaOOPaTOPHUM TEPMOMETP =50 +200
PryTHuii 1a60paTOPHUN TEPMOMETD -30 +500
CouproBuii 1abopaTOPHUIL TEPMOMETP 0 +250
Tepmomnapa 2 0 +700
Tepmonapa 3 0 +1600
Tepmonapa 4 +200 +1700




TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

7. 36epu iH(GoOpMAIliI0 PO TEXHOJOTiI0 BUTOTOBJIEHHA OKOITHUX
CBiUOK, 3aIIPOIIOHOBAHY HayKOBIIeM ByKOBUHCHKOI0 e PsKaBHOTO
menuuyHOoro yHiBepcuretry (BIIMY) Biramiem Yoproycom. Hase-
I¥ apryMeHTH Ha KOPUCTh TOTO, 1110 PO3P00IeHa HUM T€XHOJIOTis
€ pes3yJIbTaTOM HayKOBOTO AOCJIiI:KeHHA.

8. Moaxyumes 1o ormucaHoi AUCKYCii.

AHppiiA. TOpiHHA CBiYKM BXe BUBYEHO, TOX OOCHIAXKYBATU
Moro Hemae ceHcy!

Jlevina. locnimkeHHs FOPiHHS CBIYKW AACTb 3MOTY 3p00uTH @
e 6arato HayKOBUX BiAKPUTTIB.

A e — 3anpoBaAMTU YAMaNO HAYKOBO-TEXHIYHMX PO3POOOK.

9. IIpoaHaji3yii YPUBOK TEKCTY.

«Cmieen Cnasyk i3 Kanadu 6xce nonad decambvb poKie Manlo€e 602-
Hem i caxcero. Taka ides 3i CHY XYOOHHUKA 6MIAULACS 6 PeANbHe
aumma il sussusacs 0080 ycniwHorwo. “Ila mexHika dae 3mozy
BUKOPUCMOBYBAMU 6020Hb CEIUKU YU NAJLbHUKA AK NeH3eNb 014
cmeopeHHsa KapmuH 3i caidie caxci”, — xasxice mumeywb. Cnouam-
Ky Cnas3yk 3a0umaioe noLOMHO, NiCAL Ub020 NeH3LeM npubupae
kinmasy. Tax 6iH cmaeopie wopHO-0ini nopmpemu, W0 Hazady-
1omb cmapi c6iMJAUHU, KAPDMUHU».

Ilomipkyii, sK0I0 YacTuHOM IOoJayM’ s cBiuku CTiBeH 3aKoITuye
IIOJIOTHO, I OOT'PYHTYH CcBOIO AYMKY. [lo6epm KJr0ouoBi ciioBa it
BiIIyKau B iHTepHETI Bifieo IJid MiATBEPAKEHHA UM CIIPOCTYBaH-
HA cBoel nymiu. Iomisuesa pesyabTaTaMu IIepeBipKHU B KJaci.

10. CtBopu jienOyK 3a pe3yJibTaTaMU OIIPAIIOBAHHS TEMU.

Yoro KOPMCHOro BOANOCH HABYUATMUCSH, OMNpaUOBaBLUM MaTepian
i BAKOHaBLUM 3aBAaHHA? Jony4n 3000yTOK, 0pOPMUBLLUM Oro Ha
BIaCHUI po3cya, A0 0COOUCTOro NopTdONio AOCArHEHb.



o [

HAyKOBI/II/I METOA4 TA

|
IHKEHEPHUW AN3AWH Y XIMIT |
HEPHIV A3 MHY X1k Te'd

1 NPATrHY

[isHaTnca GinbLue, Lo Take AM3anH, YAM BiH BaXJIMBUIA, K NOB’A3aHNI
i3 XiMi€I0, MOPIBHATU KPOKN HAYKOBOro METOAY M iHXEHEPHOro An3ariHy,
CTBOPUTU AU3AaNHEPCBKUIA MPOAYKT.

BU3HAYAIO NPOBJIEMY

@ AwaHTi. 9 Mpitlo cTatn gu3anHepKkolto iHTep’epy.
| BXXE Malo 3 nonepeaHix poKiB HaBYaHHS YSIB/IEHHS NPO HAyKOBUiA MeTon,

iH)XEHEepPHY OiaNbHICTb, Au3ariH. To HaBiLLO MapHYBaTM Yac Ha BUBYEHHS
Ximii? An3anH — e Npo KpeaTnsBHiCTb, KONbopu, GOopMMu...

Yuutenbka. Lle nobpe, WO TV BXe 3apas AyMaeLl Npo ManbyTHIO
npodecito, ii ocodbnueocTi. AnsainHepLj iHTep’epy

Tpeba 3HaTUCH Ha MaTepianax, Po3yMiTu, 9K epeKTUBHO

1 6e3ne4yHo BUKOPUCTOBYBATM iXHi BMIaCTUBOCTI.

He MeHL Baxn1MBOIO NpoBeMOl0 € NpaBuiibHE YTUI3yBaHHS
npeameTie nobyTy. | TyT 6€3 xiMmii He 06inTrcS.

@ AwaHTi. Oue BXe UjkaBo. A B XiMii BAKOPUCTOBYIOTb AN3aH?

Yuutenbka. Tak, y XiMiil iIHXXEeHEepHUI An3aiiH BUKOPUCTOBYIOTb
[OJ19 CTBOPEHHS HOBMX MaTepianis i3 3a4aHMMUN BIACTUBOCTSMMU.
MpoayKuis XiMiYHOI iHXeHepii — HOBI Nik1, KOCMEeTUYHi 3acobu,
nakogapboBi NOKPUTTS, NOAINLWYBaYyi NanbHOro, MaTepianu

OIS Cy4acHOT eNeKTPOHIKK, OyAiBHMLTBA TOLLO.

A LLe € MONEKYNAPHUIA AN3aiH i3 BUKOPMCTAHHAM KOMIM’ IOTEPHMX
TEeXHONOriN. 3 BipTyanbHUX KONEKLin oOnpatoTb NOTPIOHI
dparMeHTU i KOHCTPYIOKOTb i3 HUX UG POBI MOAENi HOBUX CMOJYK.
[MoTiM CMHTE3YIOTb Lji PEYOBUHM B XiMiYHMX nabopaTopisx

i Ha BUPOOHMLTBI. TBOPYICTb Ta iHXEHepPIis HeBIAAObHI Bif, XiMii.
Xoyeww nepecsiguntnca?

@ AwaHrTi. LLle 6 nak. Aoxe maio 3po3yMmiTu,

4yu Hacnpasgi XiMisi CTaHe MeHi B MPUroai.
A pns uporo Tpeba BinblLue aprymMeHTiB, iHpopmauii BpeLuTi-peLT...
Hymo wykaTtn!




TEMA 1. 3406yBa€eMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHSA 6e3neYHo

Ximida B iH)KeHepHOMY AM3aliHi 11 iHKeHepHUU Ju3aiiH y xiMmii € 3a-
XOILJIMBUM i KOPHMCHUM MNOETHAHHAM HAayKW, T€XHOJIOTil, TBOPYOCTI.
A 1me BigKpuBae 06e3Jriu MOKJIMBOCTEH IJIsA JIOAell Pi3HOro BiKy pos3-
BHBaTHU CBOi 34i0HOCTI i1 poOMTH BaromMmuii BHECOK y IIPOT'PEC JIIOJICTBA
(man. 6.1). Binpmre imgopmariii sHaigent y JoAaTKOBUX IKepeJsax.
IToBip i mepeBip — 11e crrpaBAi MMiKaBo, MisHaBaJIbHO, KOPUCHO!

Man. 6.1. 9k Ha3BaTu Len konax?

Lo cninbHO20 MiX¢ HAYKOBUM MemoOOM Md iHX¥CeHepHUM
ousaiiHom?

HayxkoBuii MeToA I'PYHTYETbCA Ha €KCIEPUMEHTYBAHHI IJIdA IIOfAC-
HEHHSA CIOCTePe’KeHb i IOITYKY BifmoBife# Ha mpobJyieMHe MUTaHHA.
MeTor0 iHKEeHEepPHOT0 ITU3alHy € PO3PO0JIEHHS TeXHOJIOTiI po3B’ a3aHHA
npobaemu (ma. 6.2).
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[ CohopmynionTe NUTaHHA jﬂ[ 36epiTb iHpopMaLLilo j

[ CoopwmynioiiTe rinoteady ]4

v

MepesipTe ;
eKCcnepuMeHTasibHO - . N

3’acyinte * .

1 yCyHbTE [ MeTopn npadoe j BVIKOpMCTa_MTe

APVYUHY, 7 7 306y
cnpo6yiiTe 3HOB : P

’ LOCHIOKEHHI
lMpoaHanisynTte naHi 1
CcHOPMYIONTE BUCHOBKM

! ! :

Pesynbratun Pe3ynbraty 4acTKoBO 4M ;
niaTBEPAXYIOTh MOBHICTIO CNPOCTOBYOTb ~ f-----:
rinoresy rinotesy
OnpunioaHiTh
pesynbratu

0

[ BusHauTte npobnemy j<—>[ 36epiTb iHpopMmalLLito ]

[ BunsHaute BumMorm ] ( Cr el
Y KOHCTPYKLItO,
[ Lob6epiTb MmaTepianu ]« CTBOpPITb
i nepeBipTe

} Ha BIANOBIAHICTb
BMMOram HOBWiA
L] npotoTun

[ MepeBipTe npoToTUN ]4

[ CTBOpPITE MpOTOTMN

- J
PieHHs PiLweHHs yacTkoBO abo ;
3a[0BOJIbHAE 30BCiM He 3a40BOJIbHAE  f-----!
BMOI'A BMOI'n

@ [ OnpuniogHiTb pesynbtatu ]

Man. 6.2. o cninsbHoro? 1. Kpoku HaykoBOro metoay. 2. Kpokm iHkKeHepHOro an3amHy.




TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

3aBaaHHAa 1

O6roBopits y rpyimi, un Tpeba B ximii, iH:KeHepii, qusalinepcbKii
IiAJBHOCTI 3arajoM aHajisyBaTH pe3yJbTaTHU MOCJIiMKEeHHS i IIpo-
OYKIIiIo iHmux axiBIiB Ta PaxiBUMHB.

3aBAaHHA 2

Jlodepu 3 MOJaHOTO TEKCTYy If 3aNMUINU y 30MINUT MPUKJIAAU TTOCJi-
ITOBHUX KPOKiB iHJ}ceHepHo20 du3aiiny. Ouinu 1u3aiiHepChbKUHA IPo-
anykT, ctBopenuii Tapacom it Epin. IlosgcHu, ki, Ha TBOIO IYMKY,
3HAHHSA, BMiHHA Ta cTpaTeril JoCATHEeHHA Pe3yJIbTaTy BUKOPUCTAIN
OigIiTKH.

— 1 P

Banepin. Min gpyr Tapac, skuin 3apa3 HaB4aeTbCA B IpnaHgji, Hagicnas
nucTa. MNMuwe, Wo B LWKOJi NOToBapuULLyBaB i3 AiB4nHKO EpiH, 60 060€
LiKaBATbCA An3anHoM. HanepeanoaHi XennosiHy po3anBisisincd BiTPUHN
mMarasuHiB, Wykatouu Matpuky — monoaLwomy 6paty EpiH — martepian gns
KOCTIOMA. IXHIO yBary npMBepHya TKaHMHa i3 YOPHUMM KOTaMM Ha XOBTOraps-
yomy Ti. Taky MaTpurk HaneBHO BNogobae — afpke KOTW Ha Hill CXOXi Ha 11oro
MYpPKOTYHa Ipy3aHa. NpoynTasLlum eTukeTKy, NigniTku AisHanucs, Wo i TKaHu-
Ha, | GapBHUKU, SKUMU i NodpapOOBaAHO, CUHTETUYHI. A KOCTIOM A1 Masltoka
MaB 61 ByTK 3 NpupoaHMX MaTepianie. Tox nepen Tapacom i EpiH nocTtano
HenpocTe 3aBAaHHsA. BoHu 3Halwnm 1 npoaHanidysanu 6arato iHdopmallii
NpPO NPUPOAHI BONIOKHA 1 BapBHUKMN, Pi3HI TEXHIKK dapOyBaHHA TKAHWH 1
03000/1eHHS KOCTIOMIB 45151 XEeNNOBiHY.

Cnepevanucs, Ta 3peLuTolo Ainwnmy aroan: Tpeda nnsaHe noaoTHO nogapoby-
BaTW KYPKYMOIO — Xap40BOI0O NPUMNpPaBolo, WO MICTUTb XXOBTUIM NirMeHT. KoTis
BUPILLXAY HAMaNoBaTn AepesHUM BYrinnam. MNignitkm petensHo cnnaHysanm
po6oTy, cTBOPWUIIM ecki3un kocTioma. PapbyBanu cnodaTky HeBenvKi knanTu-
K1 TKaHMHWN. BaraTopa3oBo 3MiHIOBaNIM Macy Kypkymu, 06’eM i Temnepartypy
BOOW, Hac papOyBaHHS, ax NOKM He OTPUMaNKM NOTPIOHMIA BiATIHOK. YCi cnpo-
©u petanbHo onucysanu 1 poTorpadysanu.

Joknann 6arato 3ycusb, Wo06 3akpinuTX BYrifIbHUA MaSItOHOK Ha TkaHuHiI. MNepe-
BOpasnn HU3KY 3aKpinoBaYiB PI3HOro ckiaay. YpeLUTi-peLlT i3-MoMixK KOCMeTNY-
HOro naky AJ1s1 BOJIOCCS i PO3BeAeHOro y BoAj se4HOro dinka Bnbpanm ocTaHHIn,
BMPILLNIY HAHOCUTW A0Or0 NynbBepmn3aTopom. Micns GaraTopa3oBoro BAOCKO-
HaneHHs BUpoOy Tapac i3 EnpiH gocarnm meTu. | rofioBHE: KOCTIOM, SIKWUIA BOHW
cTBOpPWIU, ynonobas manuin MNMaTpuk i cxBanuve < Ipy3aH.
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3ACTOCOBYIO

3aBaoaHHAa 3

Onuiru 3a MaJloHKOM 6.3 rajysi 3acTocyBaHHSA IIPUPOSHUX OapBHU-
kiB. HaBeagu, cKopuCTaBIIINChL MOBCAKICHHIM JOCBigOM, iHIIL IIpH-
kjaagu. IlogcHu Ha KOTPOMYCH i3 MpUKJIaLiB 3B’A30K MisK Ximiero Ta
IU3aHOM.

Man. 6.3. 1. Mogenb Monekynm NpupoaHoOro nirMeHTy xnopoadiny.
2. Xnopogin (xapyoBa gobaeka E 140) Hapae 0nMBKOBOrO BiATIHKY AecepTaMm,
coycam, KOCMeTUYHUM Bupobam. 3. MexeHai — MUCTELTBO PO3NNCY Tila XHOIO.
4, Po3amai 6apBHUKIB Yy MMCAHKAPCTBI, KpadpTOBOMY TKALITBI 1 KWNIMMAaPCTBI.
5. bacma 11 iHanro — NpupoaHi 6apBHUKN

TECTYIO HABYAJIbHI PE3YJIbTATHU

&1 Moschior ) 3acmocosyro  €E5 Apzymenmyro (L) Teopro

@ 1. [lai BigmoBigi Ha 3amuTaHHA.

1) LLlo Take HaykoBuin MmeTon?

2) Y YoMy MeTa iHXEHEPHOro An3arHy?

3) 9k HasmBaloTb NPOLEC CTBOPEHHSA MOAEN MPOAYKTY B iHXXEHEPIi?

4) Y aknx cepax XUTTsS BUKOPUCTOBYIOTb HOBITHI Matepianu 3 yHikanbHUMM
BnacTmBocTaMu? Haseam npuknagu.

5) Yum pisHATLCA KPOKN HAYKOBOIO METOAY W IHXXEHEPHOro An3ariHy?

6) 9k B iHXeHepii nig, yac po3pobneHHs NPoAyKTy 6epyTb A0 yBaru nNoTpebu
cnoxwveadie? Hasean npuknagn.

7) 9k BNAMBaEe xiMist Ha SKiCTb XUTTH | OOBPOOYT Noaen? Hasegy npmknagu.

8) Yu moxxHa po3BmBaTU TBOPYICTb | KPEATMBHICTb, 3aiMaOUUCh iHXEHEPIEID?
HaBseou npuknagw.
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@ 2. HasBu 1abopaTopHi omeparlii, ki BUKOPHUCTOBYIOTh y IOOYTi,
BUTOTOBJIAIOUM # BUKOPHUCTOBYIOUM NPUPOAHI OapBHUKMU.
Hocaigu, uu 30eperke KoJIip HaTypaJabHa TKaHWHA, ITodapboBaHa
IPpUPOSHUM OapBHUKOM, IIiCJA: PYYHOTO i MAIIMHHOTO IPaHHA
BOJIOIO Pi3HOI TeMIepaTypu, i3 MUHHUME 3acobamMu i 6e3 HUX.

3. 3Haliau B iHTepHETi 3a KJIIOUOBUMU CJIOBAMU KPAULAHKA, e-
cesika iH(popMaIlilo IPo BUKOPHUCTAHHSA IIPUPOIHNX OApPBHUKIB Yy
HapoaHit oopamoBocTi. IlosgcHM, KO0 MPUPOTHOI CHUPOBUHOIO
CKopucTajiacd / cKopucTaBcsa 6 TH, 1100 mogapOyBaTu KpalaH-
KU B TaKi caMi KOJIbOpHU, AK HA MaJTIOHKY 6.3 (c. 55). Chopmy.aroit
ONHY-ABi HOCHIZHMIBKI mpobJjeMu, SKi, MOMKJINBO, TOBEJIOCS O
PO3B’s3yBaTHU AJIA JOCATHEHHS 3alJIAHOBAHOTO Pe3yJILTaTy.

4. Y aBu cebe Ha micii Tapaca i EpiH i po3kaxku, K, Ha TBOIO TyM-
Ky, Tpeba misaTu, 100 3almoyaTKyBaTH MaJIdii 0idHec i3 MacoBOro
BUTOTOBJIEHHS TAKOTO eKoJjioriunoro KoctroMma. IIlo Tpeba O6yJio 6
IOCJIiANTH ToAaTKOBO? SIK YIOCKOHAJINUTY TEXHOJIOTiI0?

@ 5. Jomyumcs 10 TUCKYyCii:
a)

AHppin. 9 BBaxalo, L0 BCi BioKpUTTS B XiMii 6y/10 3po6sieHO
3 BUKOPUCTAHHAM HayKOBOIO MeTosy.

BaneHTuHa. 9k Ha MeHe, TO OiNbLLICTb HayKOBUX BiAKPUTTIB,
i B XiMii Tako>X, 3p00/1eHO BUMAaAKOBO. <
6)

@ Banepiin. Ha Mmoo gymky, TMM, XTO NpaLoe B ranysi Ximii,
006i3HaAHICTb Y AM3alHi He NOTPIOHA.

KatepuHa. He Moxy 3 TO6G00 NOroguTnUCs, AN3anH-MUCIIEHHS JA€ 3MOry (@
KpaLLe 3po3yMiT NoTpebu KOPUCTYBaYiB i KOPUCTYBAYOK, MiABULLIUTU SKICTb a
XiMiYHOI NpoayKLii, 3okpema NodyToBMX XiMiKaTiB.

@ 6. 3anpononyii fu3aiiH yuHiBCbKOr0 301nTa 3 Ximii qisa 7 Kaacy!.

Yoro KOPMCHOro BOAIOCH HABYUTMUCSH, OMNpaUiOBaBLUM MaTepia
i BAKOHaBLUM 3aBAaHHA? Jony4m 3000yTOK, 0pOPMUBLLIN Oro Ha
BIaCHUI po3cya, A0 0COOUCTOro NnopTdoNio AOCArHEHb.

'Y popmynioBaHHi 3aBAaHHS BUKOPUCTAHO negarorivny igeto H. Moginyyk.



KOHCTPYHOMO!

ANMCANKJTIOMO!
0 o) (o) 0

1 NPATrHY

BUTOTOBUTU caMopo6He npunaana
01151 BUKOHAHHSA OOCAIOXKEHb.

BU3HAYAIO NPOBJIEMY

Katepuna. [loci nepebyBalo nig BpaXxeHHsIM Bif, eKCKypCii Ao My3eto-
antekn. OcobnmMBO cnogobanucs XiMidHWIiA nocy, i npunanas.
Ta, 9k 3’dcyBana, BOHU He 3 aelueBunx!

MeTpo. CnpaBxHin HAYKOBELLb Y/ HAYKOBULS HE 3YMUHSAIOTLCS NEPEL,
BUKNMKamu! NpoONoHy0 BUroTOBUTY Npunanas BNaCHOPYH i3 matepianis, WO
€ Hanoxearti. AncankiiHr, Tak 61 moBuTw!

Yuntenbka. Hyposa iges! AncankniHr — TBOPYUI | BiANOBigaNbHMN Nigxig,.
Ane cnoyaTtky o6roBopimo, sike came npunannsa noTpibHe
Ta AKi MaTepiann MOXHa BUKOPUCTATW.

MeTpo. Aexex! lNMponoHyto noyaTy 3 NOLYKY MaTtepianis.
Hanpwvknag, nnacTUKOBI M CKASAHI MNAALLEYKN,

6aHO4KM Bif, NiKiB Y1 KOCMETUYHUX 3aC00iB MOXHa BUKOPUCTATHU
nns 3bepiraHHs XimikaTiB.

Katepuna. CnywHo! A nanmykm ansa Mopo3nsa MOXyTb CTaTW LWNaTensMmu.
Humun 6patnMemo HeBENNYKI MOPL,i CUMKMX peareHTiB!

Yuutenbka. Tak, i He 3a6yBaimMo npo 6e3neky! Mig yac poboTn 3 ximikatamm
BaXIMBO [0Ope BEHTUNIOBATU NPUMILLEHHS 1 BUKOPUCTOBYBATU PYKaBUYKN,
3aXMUCHI OKynapu. BaraTo 4oro MoXxHa BUrOTOBUTU CaMOTYXKM (Man. 7.1).
Ane nepenoBcimM 06nagHaHHS NOBMHHO OyTK 6e3nedyHnm!

. L de
M\ + (9

Man. 7.1. He ranbmyin — ancanknion!
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L
w MeTpo. Yynoeo! 3anpocumo Oo chisnpali 0aAHOKIaCHUKIB
S Ta O4HOKNACHULb | pa30M BUrOTOBMMO Npunagas.

Mpavtooyu B rpynax, Mn 3M0OXeMo 0OMIiHATUCS MaTepianamm
" poceigom! | nicna 3aBepLueHHs po6oTn MaTUMEMO
KOMMAEKT obnagHaHHA g XiMiYHUX O0CHIOXKEHb.
Takox Halla OiNbHICTb CNPUATUME 3MEHLLEHHIO
3a0pyaHeHHs OOBKinNs.

—

KaTepuHa. Ta 4y 3MOXe Taka ManeHbka eKooriyHa iHiuiatmuea (@
CMNPUATU PO3B’A3aHHIO rNobanbHOI NPobaeMn 3acMiYeHHs JOBKINIA? -
CymHiBatocsi... MeHi 6pakye [OCTOBIpHOI iHDopMauii,
wob AjiTM 0CTaTOYHOro BUCHOBKY. Ta 1 3 TEPMIHOMOTIEID
Tpeba posidpaTncs: ancankiHr, peCamrkiHr...

,‘;
MeTpo. Ham He 3BukaTtn! IHpopmaLio 3HarNaeEMO 1 onpaLeMO.
& O6nagHaHHSA BUrOTOBMMO.

A e — nogapyemMo HenoTpeby HoBe XUTTA! HyMmo Apy>KHO!

Haeiwo suzomoenamu nabopamopHe npuaaodoa caMmomydiKu,
AKWO MOXCHa npudbamu 2omoee?

BuroroByiennsa caMopoOHOTO 00JafHAHHA Ma€ KilbKa 3HAUYIIUX IIe-
peBar. BoHo MosKke OyTH HOCTYIIHHM i BiJTHOCHO merieBuUM. AKe OaraTo
MaTepiajiB MOKHa 3HaWTH BOoMa abo mpuabdaTu 3a HeBeauki Korrru. e
0CO0JIMBO BaKJINBO, AKIIO OI0/I2KeT 00OMesKeH. BUrorosiene BIacHOPYY
obsiamHaHHA MOXKHA MPUCTOCYBATH i 3MIiHUTHU ITiJ] KOHKPETHI TOTpeOu.
Ile BigKprBa€e MIMPOKi MOYKJIMBOCTI /151 KPEaTUBHOCTI I JOCTi THUIITBA.

Yu 6e3neyHe camopobHe 06/100HAHHA?

Ile sanexuTth Bif KiJIBbKOX UMHHUKIB: mamepialig, i3 AKUX BOHO
3pobJieHe, sKOCMi BUTOTOBJIEHHS U 6i0n08i0a/bH020 BUKOPUCTAHHA.
Ba:xi11BO BUKOPHMCTOBYBATH HETOKCHUYHI MaTepiajiu, CTilKi mo ximi-
KaTiB i/ab0 BucoKux Temieparyp. Ilig uac BUTOTOBIEHHA — JOTPUMY-
BaTHUCSA IIPaBUJ 0e3meKu, BUKOPUCTOBYBATH 3acO0U iHAMBIAyaJIbHOTO
daxucty. lloTpiOHO mepeBipuTH MinHicTh i HamifHiCTHE caMOPOOHOTO
ob0samHaHHA IIepe]] BUKOPUCTAHHAM, 00 YHUKHYTHU OIIiKiB, TpaBM.
CroouaTKy Tpeba oOMipKyBaTH i crimanyBaTu 0e3leuHe BUKOPHUCTAHHSA,
HOPaJUTHCA 3 YUUTEJIEM UM BUNTEJIbKOI0. BasKJImBO 3aBXK AU OI[IHIOBA-
TU PUBUKU i1 16aTU IIPo Oe3meKy ITijJ] Yac BUKOPUCTAHHA XiMiuHOTO 00-
JagHAHHA, TOTOBOT'O Y1 CaMOPOOHOTO.
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lJo make Zero Waste?
L OCHOBHI NPUHLUNU
Inerbea npo ry.1bo6i 6i0x00u — 30eperkeH- Zero Waste

HA BCiX pecypciB yHaCJIZOK BiAIIOBiZaabHO-
ro BUPOOHUIITBA, CIOKWBAHHA, IIOBTOPHO-

BiamoBa Biza 3ariBOro

. . . lMosTOpPHE
ro BUKOPUCTAHHS 1 YTHJIi3yBaHHS TOBapiB
. ; - ’ BUKOPUCTAHHS
naKoBaHHA i marepiaJis. I Bce e — 0e3 cna- CopTyBaHHs

JeHHsdA, 0e3 3a0pyAHEeHHA 3eMeJb, BOJOUM YU i nepepobieHHs
noBiTpd. Ile edbeKTMBHA cTpaTeria 3MeHIIIEH-
HS TeXHOTeHHOI'0O HaBaHTAKeHHA Ha JOBKIJIA
¥ HeraTMBHOT'O BILJIMBY Ha 3J0POB’s JIIOMEH.
YoMy BaKJIMBO 3HATH Ieli Ta iHII TepMiHM i
posywmiTtu ixHii 3micT? Bo 11e momomoske ToG6i:

0 CBiZIOMO BILTIMBATU HAa AOBKIiJJISA, YXBaJIOBATU 3Ba*KeHi pillleHHA
IS TioT0 30epesKeHHd;

@ 3MEHIITyBaTH 00CAT BiAX0/iB i, BiATIOBiIHO, HETaTUBHUU BIJIUB Ha
HABKOJIUIITHE CePeJOBUIIE;

0 CIIOKMBATH CTaJI0, TOOTO BUKOPHCTOBYBATHU PECYPCH TakK, IIOO
3aJIOBOJIBHATH TOTPEOM TEIMEePiITHiX HOKOJIiHb, He 3MEHIIYIUHU
MOJKJIMBOCTI MaMOYyTHIX MOKOJIiHb;

Q AKTUBHO JOJIYYATH iHIIINX IO €KOJIOTIYHO CBiJOMOI0 CIIOCO0Y JKUTTS.

LLjo cninbHO20 MiX¢ pecaiikaiH20M, OayHCalKNiH2OM,
ancalikniHaoM i ppicalikniHzom? Yum 60HU pi3HAMbCA?

VYei i migxoau moB’sA3aHi 3 BUKOPUCTAHHAM i IepepoOJIeHHAM Ma-
TepiajiB IJd 3MeHIIIeHHA BifX04iB, K1 HETaTUBHO BILJIMBAIOTH HA JI0-
BKiada. ¥ pecallKJIiHTY, JayHCAUKJIIHTY, allICAlKJIIHTY i ppicallkIiHry
CIIiJIbHA MeTa: 3MEeHIIIeHHA KiJIbKOCTI BigxoaiB, 30epesKeHHs IIPUPOI-
HUX PeCypciB i CKOPOUEHHSA TEXHOT€HHOT'O HABaHTAKEeHHS Ha IIPUPOIY.

Pecaiiknine nepenbauae mepeTBOPEeHHS BiIX0iB HA HOBi MPOAYKTHU
abo maTepiaau Takoi caMmoi sKocTi. BukopucTraui aaromMiHieBi OaAIaH-
KU 3-IIiJ] HaI0iB MOKHAa IIepepoOdUTU Ha TaKi cami HOBI, 110 3HAYHO Je-
IIIeBIIIe MOPiBHAHO 3 IEPBUHHUM BUPOOHUIITBOM.

Hayucailkaine — iepeTBOPEHHA BiIX0/IiB HA HOBI mpoayKTH a60 Ma-
Tepianm HMKYOI AKocTi. Hampukiaasn, mepepodieHHA MaKyJaaTypu Ha
TyaJeTHUH Ialip Y1 CepBETKHU.
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Ancaitiknine o3Hauae IEePEeTBOPEHHA HeIOTPeO0y Ha BUCOKOAKiCHI
npoayKTu abo marepianau 0e3 ImepeTBOPeHHs Ha cupoBuUHY. Ile oHOB-
JIeHHA a00 MOJIiNIIIeHHA I'OTOBUX BUPO0iB, AK-OT IePEeTBOPEHHA CTaAPUX
IKUHCIB Ha CYMKY.

Ppicaiikaine nependavae 6€3KOINTOBHII OOMiH HEOTPIOHMMU peda-
MU MixK roabMu. Ile cripusie mogoBKeHHIO TePMiHY BUKOPHCTAHHS IIPe]-
MeTiB i 3amobirae mepeTBopeHHIO ix Ha cmiTTdA. [IpuKkian: 6e3KOIIITOBHE
nepegaBalHA HEIOTPiOHMX BaM MeOJIiB JIIOAUHI, SKa Ma€ B HUX IIOTPe0y.

VYei i nigxoau BigoOpakarTh PidHi IOTIAAN Ha IIepepoOIeHHs Bif-
xoxiB. KoixeH i3 HUX II0-CBOEMY I[iKaBU i KpeaTUBHUM, aKe Ja€ 3MO-
Ty JIOAAM Ii0paT HaRITPUHHATHIIIINHT A1 cede CIIociO JoaydnTICa g0
MOPATYHKY IIJIaHETH BiJ CMiTTEBOI KpU3U.

‘\ A/ s ¥ TR

PecavikniHr — LJayHcavikiiHr — AncavikniHr DpicarikniHr
nepepobsieHHs nepepoobeHHs CNpPsIMOBaHO cnpusie 0OMiHy

BioxopajB Ha BiaXxoniB Ha cu- Ha MoninLeHHS TOoBapamu ons

CUPOBUHY 1 POBWHY 11 BUrO- BXe NMOAOBXEHHS
BUIOTOBJIEHHSA TOBJIEHHS 3 HEl BMPOBSIEHMX iXHBOro

3 Hei HOBUX HOBWX MNPOAYKTIB marepianiB abo XXNTTEBOIO
NPOAYKTIB TaKoi HUXYOI SKOCTI. npeameTiB. LNKITY.

CaMoi IKOCTi.
PE- AAYH- All- DPI-
CAWKIIHI

Man. 7.2. Npedikcu pi3Hi — KOPiHb OaVH

Yu moicHa po3e’sazamu cMimmesy Kpu3y nuwe
pe-, 0ayH-, an- vyu ¢picalikniHzom?

3BicHO, 110 Hi. Tpeda yHHKaT! yTBOPEHHS BiIXOMiB Bi/l CAMOr0 IIOYAaTKY.
3MeHIITyBaT BUKOPUCTAHHS ITAKOBAHHS, BiIMOBJISTHACS Bifi OMHOPA30OBUX
TOBapPiB, KYyIIyBaTU ITPOAYKIIiIO 3 Bi/THOBJIIOBAHIX PECYpPCiB TOIo. BasximBo
TIOJIITIIITYBaTH CUCTEMY IIepepo0JIeHHsI, 3a0e3neuyBaTy e(peKTUBHEe 301paH-
Hs i BUKOPHCTAHHS BTOPUMHHUX MaTepiaiiB. CopTyBaHHA BigxomiB, 1mepe-
pOOJIeHHSA i BUKOPUCTAHHSA IJISA BUPOOHUIITBA HOBUX ITPOAYKTIB IIOTPiOHE
Ha BCiX piBHAX: Bifi oco0MCTOro M0 MiciieBoro i mamerapuoro. ba 0ijb-
I1e — 1ocTajia mpobseMa 3a0pyAHEHHA KOCMIUHOTO ITPOCTOPY YaCTMHAMU
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KOCMIUHUX paKeT, yJaMKaMI! 3HUIIEHUX CYIIYTHUKIiB, eJIeMEeHTIiB OOIIIIB-
KU, iIHCTPYMEHTiB ToI110. JIfoasam moTpiOHO HaBYNTHCA CBiTOMOTO ¥ BiITIOBI-
JIaJILHOTO CIIOYKUBAHHA, Bi IMOBUTHCS Bi/l HAAMiPHUX IIOKYIIOK 1 BUKWTaHHS
HeIoTpioHuX peueil. ToOTO A1 MOI0IaHHA CMITTEBOI KPU3K HEOOXiTHO IT0-
€IHYBaTU BCi MOXKJIMBI cTparerii, 00’eIHyBaTH I JOJTyUIaTH 10 PO3B’ I3aHHA
mpobJieMI IPOMAaJIChKiCTh, CBiIOMUI BiOBi faTbHMI Oi3HEC, YD/,

3aBpaHHAa 1

Bu moskete 1ioro BUKOHATU AK KOJEKTUBHUU ITPOEKT, CKJIABIIU 3 BU-
TOTOBJIEHOT'O IPMJIALAA KOMILIEKT. AOO AisiTu TaK: o0’eJHATHUCA Y OBL
rpymnu, BuOpaTy ¥ BUTOTOBUTH IIO JBa IIPEIMETH JJaOopaTOpHOro 00-
JaJHAHHSA, a IOTiM IPe3eHTyBaTH CBill JOPp0OOK. BUKOHYHATE KOJIEK-
TUBHUI MPOEKT 34 TAKUM ILJIAHOM.

OOGroBopiITb XiMi4HE Npuanas, ake
@ MO>XHA BUFOTOBUTU BIACHOPYM i3
mMaTepianis, WO € HAanoxsari.

Cdopmynioiite pasom METY BU-
rOTOBJIEHHS i 3araibHi BAMOIrn oo
camMopobHOro obnagHaHHs.
3BaxkauTe Ha NPUHLNMNKY IHKEHEPHOIO

. . .. nsarny. l6aite npo 6esneky!
MiparoTyiiTe ecki3n i1 Npono3uuii Woao A y-A P Y

@ po3MipiB BUPOOY, MaTepianie ons BUro-
TOBNEHHS. 3Ba)kalTe Ha BNaCTUBOCTI BurotoBTe B1MPOOU, OLLHITL @
MarepianiB i NpM3Ha4YeHHs BUPOOY. i BAOCKOHabTe ix y pasi noTpeodmu.

306epiTb 11 onpautoiTe iHhopMaLLito NPO PUHKOBY

LiiHy NPOMMCIIOBOro BUPOOY, aHanor SKoro BUroToBu-

@ nn. NopanTe pesynstar y AOBibHIN GOopMi. OLiHITL OnuLLITb BUrOTOBJIEHE
nepeearu i HefoONiKM BaLoOro camopobHoro obnag- npyWnanas, HanULLITh @

HaHHA NOPIBHAHO 3 NPOMUCNOBOIO NPOAYKUIEID. MOKPOKOBY iHCTPYKLLitO

ON9 N0ro TUPaXKyBaHHSA.

P0o3po06iTb NakOBaHHs i CTBOPITh

@ peKnaMHUn cnoraH afas Ballioro npu- OpraHisynTe peanbHy Yn undppoBy

nagns. BUCTaBKy 0OnagHaHHs, 30epiTb
Y KHU3I Bigrykie, 3ayBaru i npono-
HOBW i BigBigyBayiB Ta BiABiAYyBa4OK.

Aoonpautoiite, kLo Tpeba, Nnpunaa-

@ A8, 3BaXMBLLM Ha BiAryKW BiABiAyBaYiB i MomipkyiiTe, 3 KM 61 BI XOTiNK
ey =feh QLS A SIEl S L NOLINTUCS CBOEID PO3PO6KOIO,
KOMy BOHa Morna 6 cTatu B NpUrog;.
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@

AHppiii. A 3amMmMcnunBeS, Ans 4oro HaMm MOXyTb 3HaA0OUTNCS 3HAHHS MPO
HYNbOBI BiAX0OW M [OCBIA BUTOTOBNIEHHS CAMOPOOHOro o61aaHaHHS B
NOBCSKOEHHOMY XWUTTI.

BanentuHa. [lymato, Uug 3a0XOTUTb HAC A0 PaLiOHaNbHOro

BMKOPUCTaHHA pecypcis yooma.

Banepiii. Tak, mu 3 6abycelo i ginycem BUrotoBunm 6e3neyHumin
CMMPTOBUI NasibHUK, AKUM 3MOXEMO CKOpPUCTaTnCcA B noxopax. Yce, Wwo
3Han00buNocs, — Kifibka MOPOXHiX BNFLWAHOK Bifl ra30BaHOr0 Haroto,
rocnogapCbKni HiX i3 BACYBHUM N1Ie30M, LLUWIO0, BaTa W LLUE Kifibka peyen.
A ronosHe — OONUTAMBICTb, HAMONEMMUBICTb, aKypPaTHICTb | BMiHHSA
cnisnpauytosaTm!

_—

KatepuHa. {d BBaxalo, L0 3HAHHS NPO HYILOBI BiAX0AM BaX/INBI, @
60 4ONOMOXYTb YHUKATM HAOMIPHOIrO BUPOOHMLTBA CMITTS. —

Mpurip. Tak, 9 BUPILWMB NEPErfsiHyTU CBOI LWOAEHHI 3BUYKM, BiggaBaTuMy
nepesary ToBapam i3 MiHiMyMOM BUKOPMCTaHUX NakoBasbHUX MaTepianis,
SIKi MOXHa 6e3ne4YyHo yTunisyBaTu.

AwiaHTi. Y MOIn pOAMHI ancankiiHr NPakTUKYIOTb AaBHO. Aoe A0POChi @

odopmMman npueaTHe NiANPUEMHULITBO 1 aPY0Tb CTapUM peyvam
HOBe XuTTS. Ta Il NnpubyTokK i3 Lboro maemo. LLikoaa, o nepxasa e
HeJO0CTaTHLO NIATPUMYE TaKy NigNPUEMHULBKY AiSNbHICTb.

MeTpo. Buasndaetscs, ppicankiiiHr — OOCUTL MOLUMPEHE ABULLLE.

Y Hawwomy 6yanHKy 3ibpanv 4OOPOTHUI 0O, SKUM Y POAMHAX yXKe He
kopucTyBanuca. Ogexy 4yepes BOJIOHTEPChKY OpraHi3auiio nepeganm Tum,
xT0 noTpebysaB. Tenep 4 3Halo, WO Le npuknag gppicankninry. | pagiio,
wo ynobneHa KypTouka, 3 iK0i S BUpIC, 3irpiBaTnMe iHLWOro Xionus.

Jleiina. Tak, a Lie B HALLOMY MiCTi BCTaHOBNEHO cneuianbHO 001aaHaHi @

KOHTENHepwu, Kyam MOXHa NoKacTy HeNOTPIOHI irpaLlKku, oasar, B3yTTS,

MOCTIiNbHY BiNIM3HY, CYMKN TOLLLO — YUCTI, B XOPOLLOMY CTaHi. Y MeHe HaBiTb

CBIT/IMHU €, AOPOroto A0 WKonu 3pobuna (man. 7.3).
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o'l

0 I

ABTTD CRGLIEN

Man. 7.3. Nogbanmo Npo 4McTe JOBKINNSA pasom!

Banepiii. 3rogeH! M amoxemMo ckopucTaTmcs 3400yTM A0CBIAOM
Vi 30praHi3dyBaTty B LLKOJ €KOJOriYHi MPOEKTH.

BanentuHa. Tak, NponoHyo BNpPOBaaXyBaTu MPUHLMNN
Zero Waste y Hawwomy Knaci, yHmkaTu 3anBoro
BUKOPUCTaHHS Nanepy 1 iHWux matepianis.

Banepiii. YBaxalo, LLO MM 3MOXEMO LOSTY4UTUCS 00 CRINIbHUX
€KOJIOTYHUX iHiLiaTMB pasoMm 3 iHLLIMMM LLIKOJIaMU,

Hanpuvknag, nowupuTn CBin OCBIL BUKOPUCTaHHS
ancarkniHry aag CTBOPEHHS CaMopoOHOro npunagas.

KatepwuHa. A g Mpilo BCTYynuT1 0 BULWY 11 OyayBaTu kap’'epy B HayLj.
HaBuukm maicTpyBaTu 1 yoockoHanioBaT o6nagHaHHA 3HaZo6n9aTbCS
MeHIi B OpraHisauii HayKOBMX JOCTIOXEHb.

ALKe KOXHUI Cy4aCHWUI MPUCTPIN KONUCh XTOCb NpuaymMan

i BUrOTOBUB ynepLue.

Mpwurip. A Tex, konu 3006yny ¢pax, Ha CBOEMY PpOOOHOMY
MiCLi BMPOBaaXXKyBaTUMYy MPUHLMMAN CTANOro PO3BUTKY
" CONpPUATMMY 3MEHLLIEHHIO BiAXO0A)B.

AwiaHTi. A We M1 3MOXEMO HaBYaTU iHLLUX,
nonynsapu3ayoyun NpaBuiibHE MOBOOXKEHHS 3 BigX04aMU.

MeTpo. A YoMy MM FOBOPUMO MNPO LE HA YPOLLi XiMii?
Jo yoro TyT BOHA?

Jleina. XiMisa — Hayka NpO pe4yoBUHM Ta iIXHI NepeTBOPEHHS.

LLlo6 6e3ne4yHO BUKOPMCTOBYBATM i yTUNIZyBaTN NPpeaMeTU, MaTepianu,
Tpeba 3HaTu BNaCTUBOCTI PE4YOBUH — iXHiX CKITaAHVKIB.

TyT 6€3 ximii He 0b6irTnca!

A FITAMIMITD PSR

&




TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

TECTYIO HABYAJIbHI PE3YJIbTATU

¥ Mosachioro (&) 3acmocosyto <85 Apeymenmyto (L) Teopro

@ 1. [laii BixmoBiai Ha 3ammuTaHHA.

1)

LLlo BnanBae Ha 6e3neyHicTb CaMOpPOBHOro XiMiYHOro 06nagHaHHA?

Yn cnpusie BUroToBIEHHS CAMOPOBHOro XiMiYHOro NpuUNaans KpeaTMBHOCTI
1 PO3BUTKY AOCNIOHNLBKMX HABUYOK?

LLlo cnpuatrume niaBuLLEHHIO e(PEeKTMBHOCTI cniBnpav,i 3i CTBOPEHHS CaMO-
po6Horo npunanas?

Yomy, cTBOplOIOYM camopobHe npunagasa, Tpeba aOoTpumyBaTUCS
MPUHLUMNIB IHXXEHEPHOro AN3anHy?

Yomy, nobupatoum maTtepianu ansg BUrotoBfieHH caMopoOHOro obnagHaH-
Hs1, Tpeba 3BaxaTu Ha MOro NPU3HaYEeHHNA?

YoMy Ons BOOCKOHaNEHHs MPOTOTUNIB 0OfaaHaHHA MOTPiIOHI ekcrnepTHi
OLLiHKM 1 pekoMeHaaL;ji?

Yomy cTane cnoxmBaHHs BaxJMBe AJ19 3MEHLLEHHS 00CAry cmitTTa?

f g 2. Po3nogisim HaBeleHI MpuUKJIaay 3a KaTeropisMu — pe-, fayH-,
am-, ppicafiKJIiHT:

a)

0)

B)

r)

MilA CycCia BCTYNMB Ha XiMiYHUN aKynbTeT BULLY N BigAaB MEHI KHUXKMN
«LlikaBa ximia» M. Bacuneru, «Ximia — ue uikaBo» O. BobkoBoi, «<Hayka B
komikcax. Ximis» J1. Conika, K. Kpigona;

MOS1 Cyciaka BlacHOPYY BUrOTOBISIE 3 MaKynaTypu nanip, nindap0doBye Noro
XapyoBUMN OapBHUKaMW, OEKOPYE 3aCyLUEHVMMW MenocTkaMmn i pobuTb
MoaapPYyHKOBI JINCTIBKW;

npuBaTHe MiANPUEMCTBO [OELleBO 3akyrnoBye Ha @Gabpuuli TeKCTWIbHI
HenikBian, NoapibHIOE | BUKOPMUCTOBYE K HANOBHIOBAY AN M’ AKMX MeOniB;
Ha CKN03aBoAj NpaLtoe NiHia 3 nepennaBnsaHHA 6e36apBHOro cknoboto i BU-

rOTOBJIEHHS 3 MEPEeNnNaB/IEHOr0 Ckjla HOBMX BaHOK i MASLLIOK.

3. Ilosicam, K1 pu3WKU ITOB’ sI3aHi 3 BUKOPUCTAHHAM B aMaTOPChKi
ximiuHil 1a6opaTopii caMOPOOHMX CIIMPTOBUX NAJTbHUKIB.

B 4.

174

Hoayuuess 10 AUCKYCIA MiK XJIOMUYMKOM Ta MdiBUUHKOIO
BHCJIOBH CBOIO nayMKy. IlosgcHuM, AKi 3-IOMiK HaBegeHUX

IMOYaTKiB peueHb Tu 0 Y:KUB / ViKUJIA, TUCKYTYIOUN:
A wacmko6o nodinsaio meoi OYymky, npome...

He posymiio, ax mu moxcew dymamu, wo...

Tu maew payi, momy wo...

I]e abcypdHo, wo mu zo6opuuL npo...

Tu Hiu020 He po3YyMieuL, AKUL0 B6ANCAEUL...
Cnuparwuucy Ha msiil apeymenm, s 000aio...
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b) KaTtepuHa. ¢ BBaxalo, WO i B aMaTtopCbkuXx, i y paxoBux
B XiMIYHNX OOCIIKEHHSIX NO4EKYOMN OOBOANTBLCS BUKOPUCTOBYBATM
caMmopoOHe o6nagHaHHS.

4‘\
MeTpo. { cTBEPOXYIO, LLLO B aMaTOPCbKMNX
i paxoBux XiMiYHUX OOCHIOKEHHAX Tpeba -
BUKOPMCTOBYBATU NnLle cepTudikoBaHe o61agHaHHS

NPOMUCIIOBOro BUPOOHULLITBA.

6)

MycTtada. Ha moto aymky, ancankiiHr — ue NpocTo Xobi ons Tux,
XTO Mae 6araro BisIbHOro yacy.
AwaHTi. A 9 BBaxalo, L0 ancamkiiHr MOXe cTaTu

[00ATKOBUM Y OCHOBHUM OXEPEeNioM nNpuobyTky,
0C06NMBO AKLLO 3anovyaTkyBaTn Manuin GisHec.

5. HaBenu mmpukJIagy IpaBUJILHOTO i HEIIPAaBUJILHOTO MOBOIKEH-
HsS 3 BigxomamMu y TBOi#l rpoMafi, Kpamw. SampoOmMOHYH 3aXOmH,
AKLI TM 0COOMCTO MOKEIl YKUTHU OJIS HOJINIIeHHA CHUTYyAallii.
Ilomipkyii, yn BIIOpaEICA CaAaMOTY:KKHU, UM Tpeba JoJydaTH 10
TBOEI iHiMiaTNBY iHIIINX JIIOLEH.

6. J[lisHaiicA, CKOPHCTABIINCh MJOJATKOBUMU [IKepejgaMu
irdopmarii, Axke caoBo aBTOopu KeMOpPUAKCHKOTO CJIOBHIUKA Ha-
a3Basu caoBoM 2019 poky. IlosscHu, ym momiaA€In iIXHIO IYMKY.

7. Moayuuca o obmimy maymramm (pyOpuKa «3aCTOCOBYIO»).
ITomipkyii, BoKpema, IMOAO0 B3HAUEHHA 3A00yTKiB Ximii B
YTUJIi3yBaHHI CMITTs, M0 YTBOPUJIOCA BHACJIJOK BOEHHUX [iii:
OyniBesbHOTO, (hparMeHTiB 30poi, BUOYXiBKY TOIITO.

@ 8. 3anmpomnonyii mikTorpamy (ppicaiiKIiHTy 10 MaJifoHKa 7.2, ¢. 60.

9. 3ampomoHy#i 3axogu 3 IMONMYyJAPHU3AIlii Ta MIiATPUMKH
amcadKJIiHTy B YKpaiHi.

Yoro KOpuUCHOro BOANOCH HABYMTUCS, OMpPaLOBaBLUM MaTepian
i BUKOHaBLUM 3aBAAHHA? Jony4m 3000yTOK, 0GOPMUBLLM NOro Ha
BJIACHUI PO3CyAa, 40 0COOUCTOro NopTdOoio AOCATHEHD.



v [ O

NAPOPYMN:

BIA, TANMNYTI A AOTENEP
v 0 (0] 0

1 NPATrHY

BUSIBUTU 3B’A30K MiXX MappyMepHM BUPOOHULITBOM i XiMi€lO,
HabyTu pocBioy 6€3Me4YHOro BUroTOBJIEHHS 1 3aCTOCYBAHHS 3anaLlHNX
€CeHUj Ta NnapdyMepPHO-KOCMETUYHMX 3aC00IB.

MycTtada. Ty BXe 3Ha€eL, LLO 9 LjiKaBnioCs BHECKOM
TannyTi-BenarekanniMm y BUHUKHEHHS XiMil.

Lla xiHka npocnasunacs sk nepLua iHxeHepka-xXiMiknHs,

napdoymepka. Ta 4y nuwe TanyTTi BUrotonsna nappymm?

Yum y TBOEMY Kpai NaxTMnncs B JABHUHY?

¢Ik po3BMBaABCS Au3aiH Nnapdymis i3 yacom?

fke xiMiYHe Npunagas, CUPOBUHY, NPOLLECU BUKOPUCTOBYBaNU

paHille 1 BUKOPUCTOBYIOTL TeNep y nappymepii?

Yy BUPOONSAIOTL NapdymMm 1 KOCMETUKY B YKpaiHi?

Y1 MOXHa BNacHOPYY BUrOTOBUTK Napdymm abo KOCMEeTUYHUI 3aci6?
Yu NOTPRIOHI ANg ubOoro XiMivyHi 3HaHHA?

A FK WoJo 3anoyaTtkyBaHHS Manoro 6isHecy

3 BUrOTOBJEHHS KpadTOBOi napdymepii?

| we 6arato-6araTo 3anuTaHb... MabyTb, 6€3 3HaHHS XiMii, MaTemMaTuKu,
apT- Ta iHhopMaLiHNX TEXHONOr i TYT He 0BiTUCS. ..

LLlykalimo Bignosiai, HabyBaliMo HOBKMX 3HaHb | AOCBIAY CMiBNPALOYN.

Konu 3’asunucsa nappymu?

3i cJI0BOM nap@ymu MU acOIlil0EMO IOIIMMPEHHS IPUEMHOTO 3alla-
Xy, naxoiis. Ilaphymu € MITydyHUMEU cCyMilTaMu 3aIallHuX PeYOBUH,
BOIM, €TAHOJY (ETUJIOBOTO CIIMPTY), OapBHUKIB ToI10. Bixg camoro mo-
yaTKy ajximia (sromom ximis), dapwmaris, mappymepia Oysiu TicHO
moB’A3aHi ogHa 3 ogHOI. CTapoJaBHI TEKCTH I apXeOoJIOTiuHI pO3KOII-
KU CBifuaTh IPO BUKOPUCTAHHSA NapPyMiB y HAaWJaBHIINNX JIIOACHBKUX
nuBinisamiax. I Tu, HameBHe, 3HAEIN Ie 3 YPOKiB ictopii. CyuacHa
napdymepisa sapoguaacsa Hanpukiuii XIX cTomiTTsa 3 KoMepIiiiHOTO




8§ 8. Mapéymu: Big TannyTi goTenep

;.f[/mmz{:. « mOEEPRN O VIHA,

mofapprava.

T3 T ocaadbis sacmicarlte:
PpGoac: pyquaihi ihgui
ké})ffi’}h. ) A

by ctos, sy eeond tyoe:
Ironge Al fo b e, 7o

wiala aiien 2lani AN I A

CUHTEe3y 3allalllHUX CIIOJIYK, SAK-OT
BaHiJIiH ab6o kymapuH (MmaJi. 8.1). Ile
JlaJI0 3MOTY CTBOpIOBATU Iapdymep-
Hi KomMmoaumii i3 s3amaxamu, SAKUX
He OyJIo paHimre.

Man. 8.1. 1. MantoHOK poCAnHWX BaHini

3 bnopeHTiricbkoro kogekcy (6n. 1580 p.).
2. Mopgeni monekyn 3anawHnx pe4yoBuUH —
BaHiNiHy (a) i kymapuHy (6).

Ix MOXHa BOBYTY i3 NPUPOLAHOT CUPOBMHU

Xmo maka Tannymi?

IIa :xinka TakoK Bigoma y c¢BiTi Ak Tannyri-BenaTexkaniaim — ogua
3 IepHInX y cBiTi xiMikuHB i mappymepok (maJ. 8.2). 3raaky mpo Hel
BUABJIEHO Ha KJIMHONMUCHIN TabsuuIri 3 Mecomoramii, mraToBauiii mpu-
o6sim3uo 1200 pokom mo H. e. Ci1oBo «BenaTekauriMm» o3uauae, mio Tar-
myTi OyJia aBTOPUTETHOIO JIOAMHOIO Y CBOIl raaysi i ogimifino Bigana
napyMepi€ero B maJjalli IIpaBUTeJIS AePrKaBH.

CrBopeHHs mapdyMiB He € IPOCTUM 3MINTyBaHHAM 3alallHUX pe-
yoBuH. [lapdhymMepHe BUPOOHUIITBO I'PYHTYEThCA HA IINO0OKOMY 3HAH-
Hi ximii Ta po3dyMiHHI TeXHIUHMX IIPOIECiB, AK-OT eKCMPAZYEAHHA,

TAPPUTI-

—BELATEKALLIM
A Tiral rse recorterafcast
Arme of world's first inchicred is a female or userevel
perfumins, nol arefimanlut the ppirun, sidhof tin Bane
et ii endaliige sked Ciypufum, Pelafoned ai'a Helom
uste eanarons, Adcider watr, axed ald coites nuncle
she usted ! deeneicbuigaine. & rilted] an.o porill
sne and sovalolus,
by Secoded floter or other, sovermit ata haf stilll
a cyppers an dindlainged dallsas, an, thersddel
malon, aind lal hiws, Baldm, mperravio mmew |
Cyperrus,, myrrd of dainmad, theon and
cyperzzaml melied ahiedidootiln
fillted amdsemes smirals.

Man. 8.2. CtBopeHHi LLII 306paxeHHs. 1. TannyTi 3a poboToio.
2. dparMeHT KIMHOMNUCHOI Tabnnyku, Ha sikii HaBeaeHo dopMym i cnocobm
BUrOTOB/EHHS napdymis. A sk 61 HamMantoBas / HamMastoBana Lo XiHKy TU?
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JducmuaniwsarHs Toio. Kinbka TucavoaiTs Tomy TammyTi Bike BOJIOMI-
Ja MU MeToJaMU PO3AiJIeHHA cyMitei.

TanmyTi TOKPOKOBO OIrcajia BUTOTOBJIEHHS 3aIlalllHOol Masi JJId Impa-
Buteas Basuiownii. Ilappymepka BuKopucraga BOmy, OJii0o, Meicy,
MUPPY, TPOAHAY 11 Jernexy 3Buuaiiny. Takoxx TanmyTi BuHanIa npu-
Jaj ISl IUCTUJIIOBAHHSA, Y SKOMY OouMIIaia inrpeaienTu. 3ragka Tam-
IIYTi IPO AUCTUJIATOP i MPUCTPiH AJsA QinbTpyBaHHA — HalgaBHIIIA B
icTopii giogcTBa. TanmyTi ciiBmpaIroBaJia 3 JOCTiTHUKOM UM JOCJIIi HM-
mero Ha iMm’a Hiny!. A nepeiik objagHaHHA, 300paskeHnil Ha TVIMHAHINA
TabJINUILi, 34a€ThCA, B3ATO IPOCTO-TaKM 3 BABUJIOHCHLKOI KyXHi. TaKkox
BOHO JysKe CX0:Ke M Ha cyuacHe IOBCAKAeHHe HaUMHHA i ITocy/I.

HemomaBHo gocaigHMIBKINA I'pyHdi, AKa ciiBmpalioBaa 3 Typelb-
KOIO aKajJeMiclo 3amaxiB i Acorriamieo KyJIbTypH apoMarTiB, yAaI0Csa
BigTBOpPUTU mapdymu, po3pobdiaeni Tanmyri. A mecATbMa poKkamMu paHi-
1re 0yJio BigTBOpeHO nmapdyMu, SKUMHU IaXTUJIacs IIpaBUTeabKa CTuII-
Ty Kneomarpa VII.

Ak po3eusanacs nappymepia e YKpaiHi?

Tpakrat «Ma3zi» (XIIcT.) TpaguIifHO ONUCYIOTH SIK HEePITY YHIKaIb-
Hy MeAuuHy mpamio B Kuicekiit Pyci. Mloro aBTopKoo nexTo BBasKae
3010 McrucnaBiBary, oHYKYy Bomomummpa Monomaxa. OgHaK IIOMiK
JOCTiTHWKIB i JOCIiAHUIB ITHOT'0 NUTAHHA HAapasi HeMae e JNHOI TyMKH
Hi IITOJ0 CTPYKTYPU ¥ 3BMIiCTy TpaKTaTy, Hi II[OJ0 aBTOPCTBA Ii€l mpaii.
30KpeMa, JeXTO Ha3MBa€ MOro He TPAKTaTOM, a JIUIIIe KOCMETUYHUM
penenTom.

€ ayMKa, 110 30ipKy YKJIaB HeBigjoMMii JiKap IJd onHiel 3 BizaH-
riicbkux imnepatrpuiib. Hocaiguuiia Onbra TuuKiBecbKa CTBEPAKYE,
110 JJIsI BiATBOpPEeHHs 00’ €KTHUBHOI, IPaBAMBOI icTopil 1e muTauHsa I0-
Tpebdye rImboKoro amamiszy. Amxe Tpeba B3ATH A0 yBarm pisui Bepcii.
CrnpocTyBaHHsS aBTOpcTBa OHYKM MoHOMaxa mpusBege OO0 pedopmy-
BaHHA icTopuuHOl nyMKu. I, BiAmoBigHO, HeoOXigHOCTI BiZMOBUTICA
BiJl 3BUYHUX II0JI0KE€Hb, TBEPIKEHb.

A AKIO i3 yacoM 3HAUAYThL BaromMi JOKYMeHTAJIbHI IIiATBePIKeHHA
icHyBaHHA TpaKTaTy, HamucaHoro 3oe€ MctucaaBiBHoo? Toai iioro
BBAKATHUMYTh IIaM’ ATKOIO JIiTepaTypu H HAI[IOHAJbHOIO TOPIiCTIO.
A kHs:RHEY 3010 — yKpaiHchbKuM [inmokparom.

' JocTEMEHHO HEBIAOMO.
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Akumu nappymepHo-KoCMemuyHUMU 3acobamu
Kopucmyeanucsa 6 0a8HUHY 8 YKpPQiHi?

Y nmaBHi yacu yKpaiHIli KOpUCTyBaJUCA 30e0i/IbIIIOro IIPUPOTHUMU
apomartamu. IIpuemunii 3amax 3aB:Kau IaHyBaB B YKPAIHCHKi AOMiB-
IIi — IIaxoIIi MOIIMPIOBAJINCS BiJl KOPUCHUX JIKAPChKUX TPAaB, ILIOAIB
i KBiTiB, ITO CYIIUWJINCA ITiJ CTEJeI0 XaTu. ¥ KPalHKHU IOJIIO0JIAIN OIIO-
JIICKyBaTH BOJIOCCSA BigBapoM JIOOMCTKY, AKHWII i CHOTOAHI BBaKaiOTh
HemepeBepIeHNM KOMIOHEHTOM KOCMEeTUYHUX 3aC00iB.

VYkpaincbka eTHosoruuA IpuHa IrHaTeHKO 3ayBasKye, 1110 PyM’ SHEIb
HABOAWJIMN KaJIMHOIO0. A mIie 1muTye mociaigauka Boaomumupa I'HaTioKa
IT0A0 IPAKTUKU HaMa3yBaTHU «JINIIE OJINBOIO 3 ITAIIPUKOI0, BOHO HA XO0JIO/1
mneue i e pyMm’ AHi€» . 3aMicTh pyM’dH i ryOHOI IToMaa BUKOPUCTOBY-
BaJIV BUIITHEBUi i OypAKoBuii cokr. COKOM OTripKa, BiIBapoOM IIEeTPYIIKU
BubisfoBanu mKipy ooamuuusa. [{uOyaunasAM papOyBaam BoJIOCCI B 30JI10-
TaBUI KOJIip, BUOiIIOBAIN BigBapoMm miadpany i poMalllKd, apoMaTH3y-
BaJI KaHyIiepoM i iroorctrom. B. 'HaTioOK 3a3Hauas, 1110 «giBuaTa 00TH-
KYIOTBCA IIBiTaMU, B Ia3yXy KJIaayTb M’ ATKY, 11100 BiJ HUX 700pe ITaxJjo» .
Tob6To BUKOpHCTOBYBAIM HIPUPOIHL OapBHUKM, BIOiIIOBAYi, ITaXOIIIi.

Cy4acHi ykpaiHceki napgymepu ii nappymepku

Borgan 3yO0ueHKO Bike 6araTto pokKiB CTBOPIOE i JOCIiA:Kye apoma-
ta. IIpodecito mappymepa BiH oOpaB He BUOAAKOBO. Bce mouasocsa 3
IUTAYNX 3aXOIJIeHb MY3WKOIO, KMBOIMCOM Ta iHTepecoM a0 Ximii.
¥ 13 pokiB Borman cTtBopuB mepiny ximiuny JiabopaTopiro 3 Habopy,
AKUHN KynuB y MarasuHi irpamok. Jonutamsuil migyiiTok HaMarascsa
3PO3YMiTH, AK Pi3HI MOETHAHHSA apoOMAaTiB HAPOMIMKYIOTH IOCh HOBE.
Borpan 6arato umTas i IijlecnpaAMOBaHO BUIIYKYBaB y 0i0JioTeKax
OpoIrypu PO TEXHOJOril BUPOOHUITBA HmapPyMepHUX i KOCMETHY-
HuUX 1mpoaykTiB. Ilepmri apomaru
crBopuB 1993 pory. Cropucrascs

] MapdpymepHun xit «Porichka»
MaTepiajgamu, 1Mo OyJaum HaAIIOXBa-

BoraaH 3yb4yeHKo CTBOPUB 3a

Ie 2 . PR . .
T1: BUTOTOBJAB TUHKTYPH® IIPAHO- yacis PeBoniouji FigHocTi. BiH
I[iB — KOPMUIIi, T'BO3AUKH TOIIO. BUPILLVB 3p0BUTK Napdymu,
Toxi K B3axommBcA IUCTUJIIOBAH-  9Ki 0 «aapysanm BigdyTTs

CuUnun, pagocTi, WwacT4a. A ue —

HAM, 30KpeMa yJaio0JeHuX Aepesiio, i
LEeMOHCTpyBann 6 ykpaiHuaMm,

xpudaHTeM. I, HapemiTi, micja yuc- - o -

5 yKpaiHkaMm i BCiM y CBITi, LLLO
JCHHUX CIIPOD, CTBOPUB CBOIO HETIO-  yypajyg g, BoHa npekpacHo naxHe,
BTOPHY TE€XHOJIOT1IO. BOHa CWJIbHA N Y Hei € ManbyTHE».

2 CNnpTOBi HACTOSHKN.
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Borgan 3yO0ueHKO 3ayBaKye, 110 OiJIBIITiCTh KBiTiB He € maphymep-
HOI0 cupoBuHOI0. KouBasisa, 0y30K, IIiBOHiISA MaXHYTh ACKPaBO, OJHAK
3allallHi eceHIlil 3 HUX He BUT'OTOBJAIOTh. Barato Arigaux uu Gppyk-
TOBUX apoMaTiB € pe3yJabTaTOM CIIiBIpaIli B rajysi ximii Ta mapgyme-

pii. ToOGTO IpOoAYKTOM XiMiuHO20 CUHME3Y.
Bpena «Karen Doué» Y BuKoOpHCTaHHI Hapq)yMlB Borgan 3yo0-
Ay o —— YeHKO pa,uHTI: O0yTu nomipkoBanumu. Ilap-
nepLua iHKa B Cy4acHit (Gymepis, Ha 1Or0 AYMKY, — Il€ MUCTEIITBO,
yKpaiHcbkili napgymepii. JomaHe o ximii.
Csin nepwuin apomat

Haima kpaina 6arara Ha TaJaHOBUTHUX i
napdymepka ctsopuna

8 2010 pouii. 3apa3 B BUHAXIAIUBUX map@yMepoK Ta mapdyme-
acopTUMeHTi i 6peHay piB, BUPOOHUKIB KOCMETHUYHHX B3aco0iB.
noxan, 10 apomaris ans BinpIne mpo HUX TH 3MOJKEIl Mi3HATHCS 3
“ONOBIKIB Ta XIHOK. IOJATKOBUX Ikepe iHpopMmalii. 3podu me!

Sk eumsA2yrome apomMamu 3 pocAUHHOI CUPOBUHU?

ITeit mporec nepenbavae BUKOPUCTAHHA 3arajJbHUX JIaOOpPaTOPHUX
oIeparliii i3 pedyoBUHAMU, HAIIPUKJIAL nepemiutyéanta. SIk npaBuib-
HO mepeMimryBaTu pigmHM B npoOiplii, moKasaHO Ha MAaJIOHKY 8.3.
Hesenuki mopiii pigme abo piguH i TBEpAUX PEUOBUH 3MiITyIOTh, 00€-
pesKHO BAapAouu 1o 6iuHiil yacTuHi IpobipKy maablieM i Tpumaioun ii
3a BePXHIO YaCTUHY. SIKIIIO CyMiIll He PYHHY€E KOPOK, IPOOipKy MOKHA
3aKOPKYBATHU I CTPYCUTH, 11100 IepeMiIliaT BMiCT.

Y BuUpPOOHUITBI map(yMiB 3aCTOCOBYIOTH AeKiJbKa CIIOCO0iB m100Y-
BaHHA 3aNAIITHUX €CEHI[IN: MeXaHiuHUll 8i0HcuM, ekcmpazysanHs (Ma-
mepaiia i angiepax), Oucmui08aHHs TOIIO.

MexaHiuHuil 8i0xium — 3amalrHi oJiicTi peYOBMHU BUTUCKAIOTh
MMOTYKHUMH IIpecaMu 3i MIKipOK IIJIOAiB IIUTPYCOBUX — IIUTPUH, IIO-
MapaHYiB, MaHJAPUHIB TOIIO.

Man. 8.3. 9k nepemiwatn pignHu B Npoobipui?
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OKpiM bOT0, aPOMATH BUTATYIOTH (EKCTPAryIOTh) i3 POCIMHHOIL CH-
POBUHU pO3UMHHUKaMHU. TaK BUTOTOBJIAIOTH CIUPTOBI 1 BOJHI BUTAMXK-
KU — eKCTPaKTHU.

Mauepauis — TeXHOJIOTiA eKCTparyBaHHs apoMaTiB POCTUHHUMMY OJIifd-
MU, Y AKUX MOXKYTD IIOCTYIIOBO POSUMHATUCSA 3aIlalllHi PEUOBUHU.

AHnghaeparx — cmocib eKcTparyBaHHA apoMaTiB TBAPUHHUMU JKUPAa-
mu. Och AK BimOyBaeThesd ioro npoiiec. CyMiIIIo cMaabIlo i IePeTom-
JIEHOT'O SIJIOBHUYOrO JKUPY I'yCTO 3MAIYIOTh OOMABI MMOBEPXHI KOMKHOI 31
CKJISHUX ILIACTHH y JepeB’ aHnX paMax. Toai HacuImaroTh Ha HUX KBiTKU
¥ HaKJamaoTh IJIACTUHY OAHA Ha oaHy. KoKeH 1map cupoBMHU KOHTAK-
Ty€ 3 IBOMA IIapaMu JKupPy. depes 100y KBiTKY BUAAISAIOTH i 3aMiHIOIOTH
HOBOIO mopirieo. Ile TpuBa€e 10 ITIOBHOTO HACMUYEHHSA KUPY 3aIalTHIMU
peuoBuHamu. llicia HacuueHHA KUPY IIaxollaMy KBiTKU BUIAJIAIOTh.
3i0panwuii 3i CKIAHUX MJIACTHH JKUP MEPEMIIITYIOTH i3 MaiiyKe MOBHICTIO
OUUINEHUM BiJl OMIIIIOK BOAW CIMPTOM. 3amlalllHi PeYOBUHU II€PEXO-
IATH i3 :Kupy B ciupT. CIUPTOBUi 3aIIAITHUN €KCTPAKT OXOJOIKYIOTh,
JKUP 3acTUTAE. SaCTUTJINH :KUP BUAAIAIOTE PiIbTPYBaAHHAM.

Hucmunrweannsa 3 BogaHO naporo (masa. 8.4, 1) axk conocid Bugo0y-
BaHHSA 3allalllHUX PEYOBUH i3 CUPOBWHMU 3aCJIyrOBY€E Ha OCOOJHMBY yBa-
ry. Temmiepatypa KUITiHHA CyMiIlli BOAY 3 HEPO3UMHHOIO B Hill PiAUHOIO
HU)KYa BiJl TeMIlepaTypu KUIIIHHA KOXKHOI 3 HuX. lle mae amory mepe-
TaHsTH 3allallldi eceHIlil 3a BiIHOCHO HU3BKUX TeMIepaTyp. TomMy Mo-
JeKYyJIn OYXMSAHUX PEUOBUH He PYHHYIOTHCS, a IIPUEMHUU 3arax He
3umuKae. IlpoimioBiu 3MiI0OBUKOM, AKUU OXOJOIKYIOTH IIPOTOYHOIO
BOJIOI0, 3allalllHi peUOBMHU ¥ BOASHA Mapa KOHAEHCYIOThCA — IIepPexo-
IATH 13 radyBaToro B pigkwmit crau. Ilicaa BigcTooBaHHA cyMiln pigmH
posirapoByeThbedA. QuriicTi peuoBMHY BiJOKPEMJIIOIOTE Y AiJIMIbHIM JiAIi
(maut. 8.4, 2) uu B iHmumi cooci6. IHKoau cymint He pO3AiIATh, a IPo-
IaIOTh IK CAMOCTIHHUN HappyMepHUH IIPOAYKT, AK-OT TPOSHIOBY BOAY.

Man. 8.4. 1. AnctmnnioBaHHs 3 BOASHOIO Napolo.
2. 3acTocyBaHHS AiNNABHOI NiKN
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IHCTPYRIIA «AR ITIPOTOKOJIOBATH JOCJAILTAEHHA»

BurorosiienHnsa nmappymiB — 1e i JocaigsKeHHSA, 1 TeXHOJIOTiUHUHI
nporiec. Tomy Bci omepairii Tpeba peresbHO mpoTOoKoJOBaTu. Ilpura-
Iai Ta ysaraJbHU, AK Ie Tpeba poouTu.

3anuniyu 3aroJ0BOK, y SKOMY YiTKO 3a3Ha4 CyTh AOCIiIKeHHS i
BHKOPHUCTAM KJIIOYOBI CJIOBA.

Cdopmymroii MeTy JOCTiIKeHHS — Te, I1I0 T HAaMara€lcsa BUBUUTHU
abo mosectu B HboMY. Hampukiaan: «MeToro IIL0ro JOCTiIKeHHs € BH-
BUEHHS BILIMBY PeuoBrHY X Ha IITBUAKICTH POBUMHEHHS PEUOBUHU Y ».

3a3Hau BCci MaTepiaju i oOJagHAHHSA, AKi BUKOPUCTOBYEII Y I0-
crimxenni. Hanpukaan: mpobipKu, Ko0M, COUPTOBUH NMAJIbHUK,
dinpTpyBaNBbHUYN mAMIip.

3a3Hay IIpaBMJia UM IpUoMH 0e3meuHol poboTH 3 MaTepiajsamMu i 00-
JIaJHAHHAM (CTHCJIO KiTbKOMAa PEUEHHSIMHU YU IIIKTOrPAMAMU).

Omucyii KpoK 3a KPOKOM HIPOIEAYPY AOCHimKeHHA. Po3mounHaii i3
TOYHOTO OITMCY MiATOTOBKY MaTepiaJiB i1 o0JIafHAHHS, a ITIOTiM MosC-
HIOM KOXKeH KPOK eKcIepruMeHTYy. BUKoOpucTOBYit 4iTKi i1 3po3ymiii
1HCTPYKIIii, IKi iHIIIA JIOAMHA 3MOYKe IIOBTOPUTH.

Sanumu yu 3adikcyir B iHmmit cnocid yci crmocrepeskeHHs, sAKi
pobur mig yac gocaimkenud. Ile MoKyTh OyTH 3MiHU KOJIBODPY,
BUIIQJiHHS Y1 PO3UNHEHHS 0Caay, 3MiHa TeMIIepaTypu BHACIILOK
BUIiJIeHHS a00 IOTIMHAHHSA TEeILJIOBOI eHeprii.

Bumipait i1 3adikcyit 3HaueHHA OyAb-AIKUX BEJIUYNH, AK1 TU BU-
3HAYAaEI y JOCTi :KeHHi.

IIpoananisyii cBOI criocTepe:KeHHs 1 pe3yabTaTy BUMipIOBaHHS.

IlopiBHAM pe3yabTaTy 3 OUIKYBAaHMMM U 3p0O0M BUCHOBKU IT[OIO
TBO€I IIOYATKOBOI rimoTesu. IKIIT0 I1e MOKJINBO, HAYKOBO MOSIACHH
pe3yJabTaTH HOCIiTKeHHs.

Cdopmyaroit BUCHOBKM 3 MOCTiIKEHHS, HMiACYyMy# HOTO OCHOBHI
pesyJabTaTH I BiAIOBi/Ii HA TBOE MOYATKOBE 3alIUTAHHA.

BucaoBu ¢BOi AYMKHU IIOA0 MOMKJINBUX NPAKTUUHUX 3aCTOCYBAHbD
a00 IIOJANBINNX LOCIiIKEeHb.

3azHau Oyab-sIKi mxepesa indopmailrii, AK-oT KHUXKKHU, CTATTi a00
BeOcalTH, IKi BUKOpUCTaJIa / BUKOPUCTAB Y JOCJIiIKeHHi.

Iligmummy TpoOTOKOJI i 3a3HAY ATy BUKOHAHHS MTOCTiKEeHHS.
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I iHcTpyKIia romoMoske 3poouTu ximiune (i He stuitie!) gocJri K eH-
Hsa cucteMHimuM. KoHeyapTyiica 3 yuuTeseM UM YUUTEJIbKOIO Iepes
HiATOTOBKOIO 1 BUKOHAHHAM JOCHiMKeHHda. Pagsca, AKIITO Ma€eIl 3MO-
Iy, 3 HAYKOBI[IMU ¥ HAYKOBUIIAMU.

Hywmo gocaigxkysaru!

HABYAIOCHA AOCNIAXYIOUUN

3aBpgaHHAa 1

Posraauas manoHOK 8.5. Hanauii y nmpob6ipKy Boxy o6’eMoM 0JIM3b-
KO 2 MJI (BMCOTa CTOBITYMKA PiAMHU B Ipo0ipiii caratume 1,5—2 cm).
Big6epu i3 nasieuku ii mepeHecH MiMeTKO B ITI0 caMy IPOOipKy
KiJbKa Kpalleb 3allalllHOl eceHI[il — TPOAHAZ0BOI, M’SITHOI TOIIO.
Ilepemimiait piguHM, 00EPEKHO CTPYCUBIIU HPOOIPKY. SANMUIIA
cuocrepe:kenud. [locaigum i omumimM 3amax ymicty mpolOipku. 3a-
KOPKY# i 3aJIMIII y MITAaTUBi IPoOipKy Ha AeAKUN yac (MOKJIUBO, IO
HACTYIHOTO 3aHATTA). Po3auBuca smict npobipku. Ilossicau cocre-
pe’KeHHs, KOPUCTYIOUNCh HAyKOBOIO TepMiHoJoriero. Chopmynaroi
sTKoMora OiJIbIlle rimoTes M100 YMHHUKIB, 1110 MOKYTh BIJIMHYTH Ha
mmporiecH, AKi crmocrepiras / crioctepiraia. Ilepesip ogay-aBi rimore-
3U €KCIIePUMEHTAJbHO.

CtpywyBaHHs

Man. 8.5. 3anawHa eceHuja —
oniicTa XO0BTa pignHa.
KpanHimo, cTpyciMmo, 3a4ekanmMo
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3aBAaHHA 2

30epu i1 ompaIoi iHgopMaIliro Ipo BUTATYBaHHS (EKCTpParyBaHHA)
3amaIrHaux pedyoBuH BogHUM po3unHoM (70 %) eranosy. Chopmyaroit
sikoMora 6iJibIlie TiroTes I0/[0 YMHHUKIB, K1 MOXKYThH BILIMHYTH Ha
CKJajn no0yTol BUTAKKU (EKCTpaKTy) (MaJs. 8.6) ii mepeBip ogHy-1Bi
exkcrepuMeHTasbHO. IlogpiOHM ¥ PO3iTPHM TOBKAUMKOM y CTYMIIL UM
MakKiTpi AyXMAHY CUPOBUHY, III0 MAa€EIl BgomMa. MoXHA CKOpPUCTATUCSA
CBi’KOIO UM CYIIIEHOIO CMPOBMHOIO: alleIbCUHOBOIO I1ePOI0, 3aIlalllH1-
MU TpaBaMu, IPSHOIaMU, KBITKOBUMH MEJIIOCTKaMu ToIo. Buroron
TPOXHY 3AIAITHOTO €KCTPAKTy. 3aIPOTOKOJION TOCJIiIKeHHA U pe-
gyabratu. [lloginuca HuMu B Kjaci.

Man. 8.6. 9kuii yynosui konip, a 3anax!
Big, 4oro 3anexumTb iXHS IHTEHCUBHICTb?

3ACTOCOBYIO

AHApi. Mu gisHanucsa 6araTto uikaBoro 3 ictopii
Ta cyyacHocTi napdymepii. Ta 4m MOXHa 3acTocyBaTmn
LLi 3HAHHSA B NOBCAKAEHHOMY XMUTTI?

KaTtepuHa. 9 BXxe 3acTocoByto! 3aBOskm TOMYy, WO Ai3Hanacs, @)
BUIrOTOBWIA TPOSIHAOBY BOAy. Lle KowTyBano MeHi Koninkn, =
a wKipa pyk nicns npoTupaHHa Helo ctana
MPOCTO OKCaMMTOBOIO!
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MeTtpo. A Tex 36araTue CBi goceia!

Mwu 3i cTapLuoio cecTpoio HacToanu ueapy 3 20 anenbCcuHise

Ha BMCOKOSIKICHOMY 3€PHOBOMY CMMPTi, NOTiM BigdinbTpyBanu.
lMicns BMnapoByBaHHS CNMPTY MAeEMO COiK 3anaLlHOi eCeHLii.
| B cCTpaswm ii 4ogaemo, i anga BuganeHHa HENPUEMHUX

3anaxis BMKOPUCTOBYEMO. A e 3arnax anefibCUHOBOI

eCeHLUii BianaKye komapis — y Noxo4i nepecsigynancs B epekTMBHOCTI.

Jleirna. AHdnepax — Tpmsanui npouec!
TOX MOKK HE Mato YAM NOXBANIUTUCS.
Ta Bip10, WO pe3ynbraT NePEBULLINTL CMOAIBAHHS!

lpwurip. A Mu 3 6paToM BUTAMNN 3anallHi Pe4oBUHN

3 INCTH M’ATM 3a AOMNOMOrOK0 ONIMBKOBOI Ofil.

3 KOXHUM UMKNOM 3aMOYYBaHHS | NPOLiOKyBaHHS Oflid TEMHiLana

Vi cTaBana oyXMaHiLLIOIO.

ExcTparyBaHHs noTpebyBasio Yacy i TepriHHs, ane M1 gocsrnm Mmetu!

JNlenna. A kyoy noginv Bio®insTPOBaHi IMCTS M’aTtn?
BUKNHYNM B CMITHMK?

Banepin. Hi, 3akomnocTtyBanm B AOMALLHLOMY KOMMOCTEPI.
Mwu 3a Zero waste!

MeTpo. A Mn gnctunoBanu 3 NoapiGHEHOI CBIXOI NaBaHAM 3analuHi

PEYOBUHM BOASHOO Napoio i o6npuckan HUMM KUAMMOK B aBTOMODINI.
Tenep B aBTiBLI NPUEMHO MaxHe. A e BUroTOBUN i3 3aINLLKIB TKAHUHN

MaJsieHbKi 3anallHi nogyLweykn ons BignakyBaHHs moni! Jie!

LLlepoH. Y HawOi poanHM CBOSt HEBENMYKA Cnpasa.
OpenpayBanu 3emMernbHy OiNsHKY, BAPOLLYEMO AYXMSHi TpaBu
1 BUrOTOBNSIEMO KpadTOBi 3anallHi eceHu;i.

A ue pobnmo apomMmaTusoBaHi CBidkM 1 Muno. NMpnbyTkoso!

cTaTtu B NpUroAi B pisHux coepax. Hanpuknag, ona tmx, XTo xo4e 3ariMatucs
Bi3HecoM Yy Lijii ranysi. PO3yMiHHSI TEXHOJIOTiM | BAPOOHMYMX NPOLECIB MOXe

[OMOMOITM Yy pO3p00EeHHI BNacHOI NpoaykKLiii.

Q

®

Mpurip. A gymalio, wo 3000yTi HAMW 3HAHHS | NPAKTUYHI HABUYKM MOXYTb
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KatepwuHa. Lle npaBga. A gk Wwoa0 iHwux npodecin?
He BCi X npautoBatumMyTb Yy napdymMepHin
abo KOCMETWYHIN ranyai.

MycTtada. Tak, 3BiCHO. 3HaHHA Npo napdymn n nappymepHe
BUPOOHMLTBO MOXYTb BYTU KOPUCHUMW A TUM,

XTO NpautoBaTuMe y chepi AnsanHy, npoekTax,

MoB’A3aHNX 3 apomMaTamu.

BanentuHa. Ta 1 y MapKETUHTY Ui 3HAHHS HE 3aBadsThb.
Oco6nnBo Tam, ae NoTPibHO Po3pobnaTK cTpaTerii
npoaaxy napdymMmepHMX NpoayKTiB.

Mpwurip. Ta ue konu we 6yae! Moxe, 5K M1 BUPOCTEMO,
pPO3pO6NATUMYTE | BUPOBAATUMYTE NapdymMmn poboTw,
KEpPOBaHi LUTY4YHUM iHTENeKToM!

AwaHTi. CnywHo! TexHonorii Ta cycninbHi NOTPebu 3MIHIOIOTLCS.
Ocb peski HanpaMu, siKi MOXyTb HAOYTU NONYNSAPHOCTI

B ManbyTHbOMY B ranysi napdymepii: undposa nappymepis,
ekonapgdymepis, napdymMmepHe KOHCYbTyBaHHS

i NnepcoHanisoBaHi apomaTu, ribpuaHi TexHonorii

Ta iHTepakTMBHi apomaTin. Lie 9 npo po3pobneHHs apomMaris,

SIKi B3AEMOZIIOTb 3 iHLLIMMW TEXHONOTiAMK, Hanpuknag,

3i cMapTNpuUCTposiMM abo MediacepenoBULLEM.

ApomMaTn 3MOXYTb CTaTN YaCTUHOIO irop, inbMIB,

BipTyasibHUX NappyMEPEHb 1 IHLWIUX IHTEPAKTUBHUX NNATHOOPM.

MeTtpo. Tak, oymato, WO MOSEKYNSPHUIA OAN3aH aKTyallbHUIN
i AN CTBOPEHHS apoMarTiB.

Jleiina. Maew pauito! CUHTETUYHI apoMaTy BaXK/INBI LLE 1 TOMY,
L0 He A0BEAETLCS BUHULLYBATK TBAPWH, abn BUAoOyTH
cupoBuHY ansa napdymis. Tpeba abatn Npo npmpoay!

AHApin. ABxex, 6e3 3HaHHS OCHOB XiMii Ta pO3yMiHHS TEXHONOTiN
He 06iliTnCSA Hi B napdymepHOMY BUPOBHULTBI, Hi B XUTTi!
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TECTYIO HABYAJIbHI PE3YJIbTATU

%1 Moschioro (& 3acmocosyto <85 Apaymenmyto (L) Teopro

@ 1. [lai BigmoBigi Ha 3amuTaHHA.
1) Yki cknagHuKn BUKOpUCTOBYBana TannyTi, cTBOptooyn napdpymm?

2) Y BUKOPUCTOBYIOTb Yy Cy4acHOMY mapdymMepHOMY BUPOOHULITBI n1abo-
paTopHi onepadii, ki 3gincHioBana TannyTi, BArOTOBASIOYM Nappymm?

3) Mpo wo cBigunTbL Nepenik 0b6nagHaHHA Ha MMUHSHIA Tabnmyui, Npo Ky
rwnocs B naparpadi?
4) 9k BNAMHYNU 3HAHHSA XiMii Ta PO3YMiIHHS TEXHIYHMX NPOLLECIB HA PO3BUTOK
nappymMmepHoOro BUPOOHNLITBA B JABHUNHY?
5) Homy 3ragky TannyTi Npo AUCTUNATOP | PiNLTPYBaNbHUI NPUCTPIN yBaXa-
I0Tb HAJABHILLOIO B iCTOPIi NtoacTea?
6) Ym Tpannanocsa T06I nogibHe mo po3pobneHoro TannyTi obnagHaHHSA
B NoOyTi Yn KabiHeTi Ximii?
7) Yomy TannyTi BBaXKaOTb NEPLLOMNPOXiAHNLIEIO XiMIYHOI iHXeHepii?
8) YoMy BuUrotoBneHHs napdymie 3a Gopmynoto, po3podneHoto TannyTi,
Y Hali AHi BUSIBUIOCS OyXe CKIaAHUM 3aBOAHHAM?
9) YnmicHyloTb iHWIi edekTUBHI cnocobu nepeMilllyBaHHS PiAvH i TBepauX peyvo-
BUH Yy NpoOipLyi, OKpiM NOCTYKYBaHHSA MasbLem?
10) Yki xap4oBi NPOAYKTM MOXHA BUKOPUCTATU AN AEMOHCTPYBAHHA Aocnigy
3 NepeMILLYBaHHS PiAWH PI3HOT FYyCTUHN?
11) Y MoOXHa CTpyLlyBaTM BMICT MPOBIpKM PiSKMMKW pyxamu Bropy-BHU3?
Yomy?
12) Yum MoXxHa CTpyLlyBaT BMICT NPOBIpKU pyxamMu Bropy-BHU3, 3aTyNBLUU
OTBip NPobBipku NnanbLemMm? Homy?
13) Yn mMoxHa CTpylLlyBaTW BMICT 3aKOPKOBaHOI MPOBipKKM, AKLLO BHACOOK
3MiLLYBaHHS PE4OBUH YTBOPIOETLCA ra3? Yomy?
14) 9xi putadi 3axonneHHs borpaHa 3y6yeHka BMMHYAWM Ha BUOIP HUM
npodecii?
15) 9k ocBiTa 1 HABYAHHSA BMJIMHYJN Ha PO3BUTOK HABMYOK i 3ai6HOCTEN Bor-
paHa 3yb4yeHka B ranysi nappymepii?
16) 9ki TexHonorii BArOTOBJ/IEHHS apomaTiB Oy kno4YoBUMK B kap’epi borpa-
Ha 3ybyeHka?
17) Ak mucteubke 6avyeHHs BormaHa 3yb4yeHka ¥ igeonoriyHi nepekoHaHHs
BMJIMHYJIN HA CTBOPEHHS napdymiB?
18) Ym BBaxkaew cnywiHMMn nopaan borgaHa 3ybyeHka Wwoa0 BUKOPUCTAHHS
nappymis? Yomy?
19) Yn noginsew pymky BorgaHa 3yb4yeHka LLOO0 NOEAHaHHA B napdymax
MucTeuTBa i ximii? Homy?
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f E, 2. IToacau, YoMy B IIPOTOKOJI HOCTimKeHHsS Tpeba 3a3zHAUaTH
Oynb-AKi mxepesa iHdopmarii, AKMMU CKOpUCTAJIacsa / CKOPH-
cTaBcH.

3. OOMipKyii i MOACHM TPUYUHU:

a) HeBeJIMKOI'0 aCOPTUMEHTY ¥ BUCOKOI I[iHM mapgymepii B Ctapo-
IaBHbOMY CBiTi;

0) 3SMiHU aCOPTUMEHTY ¥ IiHU mappyMepHUX 3ac00iB i3 uacom.

4. 3nanagu i momal AK giarpamy iH(opmaliro mpo macy (Kr)
POCJIMHHOI CUPOBUHU JJA BHPOOHUIITBA 3aIllalllHOI eCEeHIIii
(*KacCMMHHOI, TPOAHIOBOI TOIII0) Macoo 1 Kr.

@ 5. IlomuckyTyi moxo mpobJyeMu aBTopcTBa TpakTary «Magis. Uu
noginsgern nyMKy O. THuKiBCbKOI?

6. loxyuuncsa 1o 1MCKYyciii i mosicHM cBiii Bubip.

(.d KaTtepuna. [lyxmsiHi eceHuii 4ya0BO NaxHyThb.
< Tpeba WoaHs 3malLyBaTy HUMU PYKN,

Tino, o6nnyys, podbuTK iHransauii.
ApomaTteparnia — 3analiHe JlikyBaHHS

6e3 wkoan 300poB’io!

TN
MeTpo. lyxMsHi eceHuii MOXyTb OyTn HEGE3NEeYHMU.
MepL Hixk 3acTOocoBYyBaTH, Tpeba oTpumaTu -

daxoBy KOCMETOJSIOTMIYHY Y1 NliKapCbKy nopaay.

LllepoH. BurotoBneHHs napgpymiB — 3aHATTS A4 AiByarT.
Momix nepcoHanin y nappymepii — cami XiHku,
Koko LLlaHenb, Hanpuknaga,
Yonosikam e dpax He o Bnogoou.

Banepiii. Ycnix y BUpoObHULTBI napdymis
He 3aneXuTb Bifa, CTaTi.
BaxxnmBi 30BCiM iHLLI AKOCTiI.

AwaHTi. YaBngaew, Mmoi 6adycs i aiaycb, BUNLLOBLUM HA NEHCIIO,
BUPILLMAY BUFOTOBNATU KpadToBi napdpymu,

apoMaTM30BaHi CBiYKM 1 BAPUTU MUNO.

Hapymanucsa! Ctapi — wio mani...

Yuym 6u He Tilmnucs...

AHpApin. Ycnix y nignpueMHULTBI HE 3aNeXUTb Bif, BiKY.
BaxxnmBum € 30BCiM iHLLE.
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7. 36epu it ompamroi iHgopMaliro po pigKicHiI pocauHM i TBa-
pUHU, AKUX MAaCOBO BUHUIIYBAJIMW Uepe3 IOTpedy 3a0e3rneuuTu
napdymepHy ranaysb cupoBuHoio. J[i3Haiics, AK 3apa3 3aKOHOIaB-
CTBa PiBHUX KpalH 3axXmINAalTh pigkicHi Buau. IlosgcHu, yomy 1ie
BaskauBo. Ilominmues cBoiM 1opoOKOM Y KJIaci.

8. Jliznaiicsa, saki 6’roTi-OpeHaU HaA3UBAIOTH cruelty-free, Ak ix
MapKyooTh. PeBi3yiti mapdymepHO-KOCMeTHUHi 3acobu # iHMmIi
BUPOOM y CBOill ocesi. Y1 € MOMiK HUX MapKOBaHi ITO3HAYKOIO
cruelty-free (He TecTyOTh Ha TBapuHax) (maj. 8.9). Ileperasaus B
inTepHeri amimaniiiauit piapm Tatika BatitiTi «Save Ralph» i mo-
SICHM, UM TOTOBA / TOTOBUY BiIMOBUTHUCH BiJ y/II00JI€eHUX 3aCc00iB,

SIKIIO BOHU He € cruelty-free. Man. 8.9.
oY) - 9k pisHaTmUCs, Yn
\7 2N\ 00 Op TeCTus atucs,
¥ A 1 yBanu 3acobu
£ N Ha TBapuUHax?

crueltyfree

1. CeptudikoBaHe

_f\} ( MapKOBaHHSI.
8 ) 2. HeodiujnHe

@ St NOT TESTED @ diu
Cruelty Free ON ANIMALS MapKOBaHH4A

9. OuiEu TpaBUIBHICTH TBEPAMKEHB: a) O0ydv-sike 300pakeHHSA
KPOJINKa Ha eTUKETIII 2apaHmye, 1o IPOAYKT He TeCTyBaJu Ha
TBapMHaX; 0) IKIII0 eTUKEeTKA He MiCTUTh 300paskeHHs KPOJaunkKa,
TO IIPOAYKT 0008’ 23K080 TeCTyBaJIU Ha TBAPUHAX.

10. Cxkaagu 6isHec-1IJIaH i3 BUTOTOBJIEHHA KpadToBUX nmapyMmis
YU KOCMETHUKU, KOPUCTYyIouuch (paxoBoio Tepminojoriero. Ilo-
mau ioro Ak OJsiok-cxemy. Ominu mpubamsHy mpuOyTKOBiCcTH i
MMEPCIEeKTUBHICTH I[HOr0 0idHEeCY B HAMOJMIKUOMY ¥ BigmaseHOMY
MmanoyTabomy. Ilomipkyii i 3anmpomonyii 1e Kinbka 6isHec-imeid,
IIOB’sI3aHUX i3 BUTOTOBJIEHHAM 3aIIAllIHIX €CEeHIIill.

11. YaBu cebe cHiBBJIACHUIIEIO UM CITiBBJAaCHUKOM KPadTOBOTO
naphyMepHOTO BUPOOHUIITBA. 30epu ¥ ompamioi iHdopmalliro
po (¢ipmoBi cTmii cydyacHoi yKpaiHchKoi nmapgymepii. Po3apooun
BJIACHY CUMBOJIIKY [AJIA BUTOTOBJIEHOT'O TOOOI mapyMepHO-KOC-
METHUYHOTO 3aco0y.

Yoro KOpUCHOro BOANOCH HABYMTUCSH, OMpaLioBaBLLIM MaTepian
i BUKOHaBLUM 3aBAAHHA? Jony4m 3000yTOK, 0POPMUBLLM NOrO Ha
BJIACHUI PO3CyAa, 40 0COONCTOro NopTdOoio AOCATHEHD.



o [

MPOAHANI3YNMO,

nacymymmo
(4] Fo) 0

1 NPATrHY

npoaHanisyBatu 3000yTkW, BUSBUTU
1 YCYHYTW NPOrasinHM B 3HAHHSAX
i HABMYKax, 3aCTOCYBaTH iX.

BU3HAYAIO NPOBJIEMY

KaTtepwuHa. {ki Bawi BpaxeHHs Big, 3aHATb XiMi€0?
9, Hanpuknag, y 3axeaTi, No4yBalCs CNPaBXHbOIO A0CAIAHMLEID!

MeTpo. A B MEHE He Tak1U parngyXHWN HACTPIN.

ADOXXe eKCNeEPUMEHT HE BAABCS. | 1 HE MOXY 3pO3yMiTH,
ne cxmbus. Tpeba Byno Bigpasy TOYHO I HiTKO
dikcyBaTu CrnocTepexeHHs. A ...

BanentuHa. He 3acmyuyiica! Ha manbyTHE BisbMeLL
3a NpaBuniIo peTesbHille nnaHysaTu
Ta NPOTOKOJOBATU EKCNEPUMEHT.

MeTpo. Oakyto 3a nigTpumky. OgHaK NoYyBaloCst BUHHUM.
Yepes Mmoo HepgbanicTb rpyna He 3aMorna
BYaCHO 3aBEPLUNTU NPOEKT.

@ AwaHTi. Tob6i Tpeba 3p0o3yMiTH, LLLO HA MOMUIKAX HABYalOTLCS.
MpoaHaniayi CBO OisNbHICTb, BUSIBM | BUNPaB NOMUIIKM.
Lle nonomoxe He NOBTOPUTK iX Yy MaibGyTHLOMY.

AHpApii. [locnTb Npo NOMUIKK, MOrOBOPIMO NPO 3406YTKN.
9, Hanpuknag, 3a40BOJIEHWIA, LLLO HABYMBCS BUTOTOBJIATH
npocTte obnagHaHHA Oy AoMaLlHbOI XiMiyHOT nabopaTopii.
Tenep MOXy nig, HarNsa40M 40POCAUX A0CAIOXKYBaTH
pPeYvyoBUHM BAOMA.

Jleiina. A meHi 0o Bnogobu, Wwo tak 6arato HOBOro AjidHanucs

3a uen yac! A sk epekTMBHO MK cniBnpautosann!

Mpurip. | Takoro uikasoro gocsigy Habynu! HynboBsi Bioxoau!
AncankniHr! Lie BaxmBi XXUTTEBI HABUNYKMW.
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(@ KaTepuHa. A ckinbkn iHdpopmadii onpautoann!

a 9 Tenep KpUTUYHILWE cnpuinmalto nosigomneHHsa 3Ml,
peknamHi CTaTTi Ta Bigeo. | ay>xe yBaxHO po3amBAgaocs
" YnTalo ETUKETKN Ha TOBapax.

AHppiin. A MeHi npynano 4o AyLli HaBYaHHSA
nig vyac ekckypcii! 9 Biokpue ons cebe HOBWIA CBIT My3€eiB
i BipTyas/ibHMX BUCTABOK.

@

BaneHTuHa. ﬂ,ﬂﬂ MEHe Ba>XkJIMBO, LLIO 4 HE NnLie BUrotosuna
BJIACHOPYY anesibCMHOBY 3anallHy eCEHLI0,
a n 3Morna 3 KOpuUcCTio 3acTocyBaTwu ii B mobyTi!

AwaHTi. Maew paujio! A Tex 3axonunacs BUroTOB/EHHAM Napdymis
i KOCMEeTUYHUX 3ac0oDiB. BUaABNAETLCS, LLIO MOXHA CTBOPUTU
CBOi apomMaTu 1 3acobu gna gornsaay 3a LWKipoto.

Mpurip. Tak! BuByatn Ximito LLIKABO 1 KOPUCHO.
lonoBHe — B6yTM 06a4HMMM, O6aTK NPO Be3neKy,

He WKOAMNTWN OOBKINIIO.

3

Katepuna. CnywHo! Ta € npobnema — Tpeba y3aranbHUTU 1 yNOpsAKyBaTH
BCe, L0 3p006uMnun, 4oro HaB4Mnmcs. bes Lboro HeMae CeHcy pyxaTmcs gani.

p—
MeTtpo. ABxex! O6GroBopnMo Bce, NOAiIMMOCS AOCBIAOM, BUSBUMO
S nporanuHy n 3HangemMo cnocobm MONINWNTM HaLli HABUYKW i 3HAHHS.

9 NponoHyto nicnsg 06roBOPEHHS BUKOHATW 3aBAaHHS!

s

KaTtepuHa. Tak i 3po6umo! A NoTiM Npe3eHTyeEMO
1 06roBoprMO CBOI NOPTPONIo HaBYANBHUX AOCATHEHb.

Ak aHanizyeamu Ui y3a2aa6Hr0eamu 3006ymi 3HAHHA?

ry

AmnanizyBaHHs BJIACHOTO JOCBiAYy 1 BUABJEHHS MOMIJIOK € BaXKJIH-
BUM CKJAIHUKOM e()eKTHBHOI'O HaBUaHHA Ximii. Ock KpOKHU, IKi MoO-
JKYThb JOIIOMOI'TH TOOi B IILOMY:

0 Busnau mety aHasi3yBaHHA: 3p0O3yMill, YOTO TH XOUYeIl JOCATTH,
aHaJIidyroun cBiit mocBiza. Ile BUpaBieHHA KOHKPETHUX IIOMUJIOK ?
IMoninimmenssa po3dyMiHHA TeMu? YIOCKOHAJIEHHS CIEIiaJbHUX Xi-
MiYHUX UM 3aTaJIbHUX JKUTTEBUX HABUYOK ?
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Cucremarusyii ingopmamiro: copoOyii 3opraHisyBaTu CBiil mo-
CBiJl y BUTVIAZ1 KOHKPETHUX KPOKiB uu nyHKTiB. Hanumu nepeaik
TOTr'0, YOT'O HAaBUaBCA, BUOKPEM NUTAHHA, AKi BUHUKJIU ITiJ Yac Ha-
BUAHHS.

AmnaJti3yi cBOi CHIIBbHI Ta cIa0Ki CTOPOHM: OITiHU, Y YoMy TOOi BAaJIOCs
JOCATTH YCIiXy Ta 110 0yJio ckaagauM. CopoOyil BUSHAUUTY YNHHU-
KU, AKi BILTUHYJIV Ha TBi#l ycmix abo HeBmauy.

InerTudikyii TOMUIKH: peTeJIbHO IPOAHAII3YI, Y YOMY CAME CXU-
o6mnaa / cxubus. Ile moxke OyTu HeIpaBUJIbHE PO3yMiHHA iH(popMa-
i, IIOCIIiX, HEJOCTAaTHLO peTeJibHa IIiIT0TOBKA, HEJAOTPUMAaHHSA
KPOKiB HaAyKOBOT'O METOIy UM iH}KE€HEPHOT'0 IN3aiHy, HeXTyBaHHA
mpaBujiaMu Oe3IleKu, IPUHIUIIaMU aKageMiuyHOol JoOpOUYecHOCTL
TOIIIO.

Po3po6u cTpaTeriio BUIIpaBJIeHHA MOMUJIOK: JIJIsI KOYKHOI IOMUJIKY
mpuayMai crocié BunpasiaeHHs. Ile MoKyTH OyTH OAATKOBE OIIpa-
I[IOBaHHA MaTepiany, BUKOHAHHA €KCIePUMEHTY, BIIpaBU, KOH-
CYJbTYBaHHA 3 YUNUTEJIEM / YIUTEIbKOIO TOIIIO.

Bunpasagii: BUKOPHUCTOBYH caMOAaHAaJIi3 AJIs BHOCKOHAJIEHHS CBO-
ro HaBYAHHA i JOCATHEeHHs OakaHmUX pesdyabTaTiB. IIoKpoxoBo
BUIIPABJIIA MOMUJIKN, HAIIOJIETJIMBO IPOCYBaMCsAa OO IIOCTABJIEHOL
METH.

Mucam mo3uMTUBHO M KOHCTPYKTHMBHO: HaMaralica NUBUTHUCA Ha
MIOMMJIKH 11 HeBaUi AK Ha MOKJIHUBICTh HABUUTHCS YOT'OCHh HOBOT'O.
YceBigoMIeHHA BJACHUX IIOMMJIOK — ITe KPOK O CAMOPO3BUTKY,
MiIBUINEHHS PiBHSA 3HAHDb i BMiHb.

ITocTaB meTy Ha MaOyTHE: c(hOpPMYII0If KOHKPETHO, YOT0 XOYellT
IOCATTH, HaBUalouuch Ximii. Hanpukiam, 3po3yMiTu meBHY XiMid-
HY TeXHOJIOTiI0, MOJIIIIIINTHA CBOI JOCTiJHUIIbKI HABUUKM UM BJIO-
CKOHAJIUTU BMiHHSA CIIiBOPAIIOBATH.

Kopucryiica pisHOMaHITHUMH J:KepejiaMHu: Oepu OO0 yBaru He
JIWIIle BJIAaCHI BpasKeHHs, a I mopaau BUNTENA / BUNTEIbKU, IYMKIA
OJHOKJIACHUKIB 1 OTHOKJIACHUIIb, PeKOMEHAaIlil 3 MiAPYYHUKIB 1
IOTaTKOBUX JKEPeJI.

Cucremarusyii inopmMaIito B marnepoBomMy IOAeHHUKY YU 0J103i:
3aIMCYH CBOI CIIOCTEePEKeHHA, BpasKeHHA BiJl 3aHATH XiMi€lo, 1ja-
HU Ha MaOyTHE. Ile gacTh TOGi 3MOry Kpalie 30praHidyBaTu CBO1
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OIYMKH 1 3HAWTH CIIOCOOM IOJIIIINTHA HaBUYAHHS, JOCATTH OUiKY-
BaHUX pe3yJbTaTiB.

41' ITocriiiHO BMOCKOHAIION cebe: cupuiiMai aHa IidyBaHHA i BUIIpaB-
JIEHHS TTIOMUJIOK SAK IIPOIleC, 10 TPUBAE IIPOTATOM YChOT'O HaBUYaH-
HA. Byas HamoroTosi IMOMATI HABUATHICS Ta BAOCKOHAJJIIOBATH CBO1
HaBUYKH.

Momunaromeca auwe yYHi Ui y4eHUyi?

HaykoBmi i1 HayKOBUIl TeX IMOMHJIAJIUCA Ta HaBUAJNCA Ha II0-
MHJIKaX — CBOIX 1 uy:kux. I He suIie BoHU. ¥ XyHAOKHil JiiTepaTy-
pi, ¢dinpMax, peKJaMHUX MNOBiIOMJIEHHAX MOJKHAa HATPAIUTH Ha
imgopmario, moB’aA3aHy 3 ximierwo. Hampukiiam, MucTenbKi TBOpU
(mas. 9.1) micTATh JOCTOBipHY BidyasbHY iH(pOpMAaIiio, AKa CTOCY-
€TBhCA IIOMHO oIrparboBaHoi To6oio Temu. A y TBopi Ilarpika 3rockin-
na «Ilapdpymu» € mokaanmHi i TouHi onucu obJagHAHHS, TeXHOJOTiM
BUTOTOBJIEHHA 3amalllHol npoaykiiii. Bapro 3azmauuTu, mio iagop-
Mallisl 3 MUCTEIIbKUX, JIiTepaTypHUX AXKepeJ MoKe OyTH IpaBIUBOIO
i KOpUCHOIO, YTiM ITOMUJIKY B Hill TAKOMK TPAILJIAIOTHCA. ABTOPHU YU
aBTOPKU IIPUIYCKAIOTHCA 1X uepes Opak XiMiUHMX UM iHIIIUX CIIeIri-
asbHUX 3HaHBb. OCh YOMY 3HATH ¥ PO3YMiTM OCHOBM Ximii Ta iHImImx
HayK BaKJIMBO BCiM.

Man. 9.1.
1. Pynonb®d EpHcT, «BupobHuk nappymis».
2. 91 Konnaepr |, «<HoBi BuHaxoam cyyacHocTi. BuHaxig auctunsauii»
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3miicHu BipTyaJbHI UM peayibHI eKCKypcii B My3ei, Ha BuUCTaBKU
nappymiB um B KpadToBi mapdymepHi MmaricTepHi. 3aBitait Ha opi-
IifHI caliTi My3eiB i Bupymu 3 HuMu y 3D-typu. Onumm, BUKopuc-
TOBYIOUM HAYKOBY TEPMiHOJIOTiI0, mO0aUeHi IPUCTPOl i MOSACHU iXHE
npusHauenHA. Iligroryii i mpe3eHTyi 3BiT 1po eKcKypciro. Haromocu,
MIPEe3eHTYI0UN CBill JOPOOOK, 1110 TOOi OyJI0 BiKe BigomMo 10 BiABigmH 3a-
KJanmy, a 0 BUSABUJIOCSI HOBUM, POIMINPUJIO YABJIEHHS IIPO CBIiT Ximil
Ta mapgymis.

@ Banepiii. Mu 6arato rosopuan npo Te, ik aHaniaysaTtu CBill 4OCBIf,
HaB4YaHHSA XiMii. | 9 AiNWOB BUCHOBKY, O BMiHHA 34iMCHIOBATU caMoaHani3
3HaO00MTbCA MeHi B MalibyTHiIlh Npodecii.

LepoH. Moainsio TBOIO AyMKY. Ta MEHE HEMNOKOITb iHLIE NUTaHHS.
Y 4OMy CEHC HaB4aHHS XiMii, Y1 € BOHO CaMOLiNo?

@ Banepiii. lymaio, Hi, HaBYaHHSA XiMii — LLe HE camOoLLiNb,
a iIHCTPYMEHT /19 AOCArHEHHS NEBHOI METW Y peanilauji inewn.

LepoH. 3rogHa! Ximis — Lie 6a30Ba Hayka, ika CTOCYETbCA BaraTbox
acrekTiB HaLWoro XuTTd. Hanpuknan, BoHa 40MOMOrna MeHi 3p03yMiTu,
yomy Tpeba aHanisyBaTu €TUKETKN Ha TOBapax, He BUKOPUCTOBYBATU
€NeKTPOreHepaTopn B 3aKpUTUX NPUMILLEHHSIM TOLLO.

Banepiii. Tak! Okpim Toro, ximist NnoB’si3aHa 3 BUPOOHULITBOM J1iKiB,
KOCMETUKN, 3acOBiB AN MUTTSA N YULLLEEHHS. PO3yMiHHS i OCHOB oae
3mory BubupaTu Hanbes3neyHiwy npoaykuito. | He nepennadysaTu!
LLlepoH. | ue BaxanBmii acnekT — OOCATHEHHS LiIen CTanoro po3BuTKY.
Ximiga gae nioanHi IHCTPYMEHTW A9 CTBOPEHHS
€KOJIOMYHO YNCTUX TEXHOSOTIN | MaTepianis.
Banepiin. OTxe, M1 AiAWAN CAINIbHOI AYMKW: HABUYKU aHasi3yBaHHS
CBOEI OiANbHOCTI, PO3YMiHHSI OCHOB XiMii MOXYTb OYTU KOPUCHUMU

B OaraTbox cepax HaLoro XnTTS.

LllepoH. beanepeyHo! A Tex yeaxalto, W0 HaB4aHHS XiMii He nnLe uikase,
a N KOPMCHE AJ151 HALLOrO CbOrOAEHHS | ManbyTTS.



§ 9. MpoaHanisynmo, NigcyMmymnmo

TECTYIO HABYAJIbHI PE3YJIbTATU

@ MoscHroro ) 3acmocoeyio @ ApaymeHmyro @ Teopro

@ 1. Jait BigmoBizi Ha 3amWTaHHA IIOAO0 HaBUYAHHA XiMii Ta camo-

f g 4. IIpoKOMeHTy# ITOJAHNMN TEKCT i3 IoryIsany 6esmeu-

PO3BUTKY.
1) Ym € HaBYaHHSA ximii camouinno?
2) Onsa 4yoro noTpidbHO aHani3yBaTu CBili 4OCBIA?
3) Yomy B Oyab-Kiii cnpaBsi Bax/IMBO NO3UTUBHO HanawTyBaTn cebe?
) Yomy BecCb 4ac NOTPIGHO NparHyT NOCTINHOrO CaMOBAOCKOHANIEHHA?

2 Onpamon KapTy mam’saTi A0 TeMH 1, poamimieny Ha (bopsaul,

3HaAHHA 1 JoCBiz.

3. lodepu 1o maaoHKY 9.2 (1-2)
BigmoBimHM Tepmin (A—B).

A mauepauis

B Oducmunweanus S
Man. 9.2. lo6yBaHHs

B angunepai 3anaLlHNX eceHLjin

BvikoHari iHTepakTuBHY BripaBy
i nepesip npaBubHICTb CBOEI BIAMNOBIAI.

HOT'O BUKOHAHHSA JJa0opaTOpPHUX olmepailiii. Budbepu
¥ HA3BM IIPeIMeTH, OIMCAHI B ITUTATi, i3-IIOMiXK 30-

OpaskeHb CyYacHOT0 JIJaOOPATOPHOTO IMOCY Ay Ta Ipuaaaas (MaJ. 9.3).

Man. 9.3. Npunagas i nabopaTtopHi onepadtii



TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

«[ToToMy CNOKINHMMK, ane WBNAKUMWN PyXaMn 3 HEBENVKOT ETaXEPKN NOMNEPEHOCUB
HeoOXxigHe Ans [oCiay HAYMHHS: BEIMKY YepeBaTY MSLIKY 15 3MILLYBAHHS, CKASHY
MKy, NiNEeTKY, ManeHbky i BeNMKY MeH3YpKKW. [1o nineTkun, Npobipkn, MEH3YPKN, JIOXeY-
KW A NaNYKM Ois NOMILLYBaHHSA — HAYMHHSA, 6€3 IKOro He 06X0AMTLCS XXOAEH Napdy-
Mep, He LOTOPKHYBCS Hi pasy». (3a I1. 3rockiHaom, nepeknas l. AHapieHko-Dpiapix)

5. 300pa3u cxeMaTHYHO B 3OIIUTI JJaOOPATOPHUM NMPUCTPIHA UM
IIPUCTPOI, MOAIOHI 0 OITMCAHUX ¥ MOJaHOMY HHUKUE TEeKCTi. YKa-
SKM TI0TO NIPU3HAYEHHA i CKJIAJHUKYU IPUCTPOIO, KOPUCTYIOUUCH
HayKOBOIO TepMiHoJioriero. Jlail BifmoBiAi Ha 3amuUTaHHA ITicJIA
O03HAMOMJIEHHSA 3 TEKCTOM.

«l nokn nogpibHIOBaB CUPOBUHY, METYLLMBCS BiNs BUMYPYBaHOI MANTK, Ha SIKil BXe
CTOSIB MiHMIA Ka3aH, Aobpsye HanoBHEHMM BOOot0, 60 LBMAKICTL Nepepobkm Byna
anb@OoIo 1 OMEeroto uiei cnpasu. BkMHYBLIW Yy BOAY POC/IMHK, BiH LLiNbHO HacaaXxysaB
Ha NaTpyboK NOABINHI MOKPULLIKM — «FOSIOBY MaBpa», — Micas 4oro npueaHyBas ABi
ryMOBi pypKn ons NpUTOKY i BiaTOKy Boau. MNMoTiM BiH po3ayBas BOroHb. [1ocTynoso B
Kybi 3akmnano. | yepes Kinbka XBUJINH, CrepLly HibKM Heoxoye, No Kpanii, NoTiM To-
HEHbKOIO LiBKOIO, ANCTUNAT BUTIKAB i3 TPETLOT PYPKU B NiacTaBfieHy MIOPEHTICbKY
dnary. CnoyaTky BiH MaB OOCUTb HEMPUHAOHUA BUMNSAL — SK PIAKUIA, KanamyTHUN
cyn. Ane 3rogom, KOJIM HamnOBHEHY MASALWKY BXe 3aMiHWAM iHWO0, BiACTaBMBLUN
ii BOIK, BiABap pO34inaBCA Ha OBi Pi3Hi PiAVHN: BHU3Y BiocTOOBanach KBITKOBA YK
TpaB’siHa BOAA, a 3BepXY MiaBaB TOBCTUI Lap oJfiii. Tenep AMwanochk Tiflbkn o6epex-
HO, Yepe3 HMXKHIO LUMINKY PJIOPEHTINCHKOT GNAr 3INTU BOAY 3 HXXKHUM 3araxom UBITY,
Wwo6 Ha OHi 3anuuianacs Yymcta ohiicTa eceHLjs, 3anaxylla CyTb POCAVHU. Yac Bif
yacy, KoM oUCTUNAT CcTaBasB BOASABO-MPO30PUM, 3HIMaNM neperiHH1im anapar 3 BOr-
HIO i, BIOKPUBLUM MOro, BUTPYLLYBaNN pPo3BapeHnin MoTnox. MoTiMm 3aknaganu CBixi
pOCNVHNY i, LONUBLLM BOAUV, 3HOBY CTaBUIM anapart Ha BOrOHb. | 3HOBY B neperiHHomMy
KyOi MOYMHAN0 KUMiTW, i BHOBY CTiKaB PYPKOIO Y PNOPEHTINCHKY DNATY XUBWUIIbHNIA CiK
pocnun» (Man. 9.4). (3a l. 3rockiHaom, nepeknan |. AHapieHko-Dpiapix)

1) 9k 3apa3 Ha3MBalOTb NPUCTPOI, ONNCaHI B TEKCTI?

2) ki opraHn pocnuHu nepepodbnsanm B ONMcaHux y TEKCTi NPUCTPOAX?

3) Y 4yomy BiOMIHHICTb MiX KBiTKOBOIO BOAOIO 1 €CEHLLIEI0?

4) 9xum cnocoboM po3ainanv ABi pianHn y GNOPEHTINCHKIN Gnasi?

5) ng 4oro nepcoHax AUCTMNIOBAB CKNAaAHUKN POCINHT?

6) 9k MmoxHa MigBULWLMTN eDEKTUBHICTb AUCTUNALLINHOIO anapaTa?

7) AK MOXHA BUKOPUCTATU KBITKOBY BOAY 1 €CEHLIiIO B MOBCAKAEHHOMY XUTTI?

‘»" g
Be g

Man. 9.4. 3analiHa cupoBuHa




§ 9. MpoaHanisyrimo, niacymymnmo

6. 3anumu B 30IIMNTI Ha3BU NOpUIaLAsd, JiabopaTopHux i/abo
TeXHOJIOTIUHUX Omepalliii, Ipo sAKi MaeThCA B IIOJaHUX TEeKCTaX.
Hai BigmoBigi Ha 3anuTaHHA, HaBeAeHi ITicasa YypuUBKiB, CKOpPU-
CTaBIIIUCH HAYKOB0I TEPMiHOJIOTIEIO.

a) «KBiTm NpmBO3MNM paHo-BpaHLj, OecATKaMu TUCAY BUCUNAIU 3 KOLUMKIB
Ha MiAsory atenbe, 3ropTaryn y BeMYE3Hi AyxXMsHi kynu. Posirpisanu y Bennkomy
KasaHi cManeupb Ta SN0BMYMIA NN, | B pO3irpity cMeTaHonoaibHy 60BTaHKy flonatamm
3acunanu B KasaH CBixi kBiTW. LLLo BinbLue KBIiTiB po3MiLlyBanu B Ka3aHi, TO CUJIbHiLLE
naxHyB Xup, WO NPUCBOIB cobi naxoLuj keiTiB. [OCTYyNnoBO BapuBO rycsio, Mycunm
NPOLLIANTU Oro Kpi3b cuUTO. Bioxoam — abu HiYOro He nponagano — oLunapioBanm
OKPOMOM i BMYaBOBaAN Nig rBUHTOBMM MNPECOM A0 OCTaHHbLOI Kpanhi, Ao0yBaloyun
B TakU CNOCIO e N HiXHO-AYXMsHY onito. poTe OCHOBHA YacTMHaA 3anaxy, ayLua
LLiET ropu KBITiB, NvLuanacs B NofoHi HenpneabHOro cipo-6in10ro Xupy, Lo NoYMHas
MOBITBHO XONIOHYTW.

HacTtynHoro OHs mauepauis, sk HasuvBanuM L npouenypy, Tpueana. 3HOBY
pogirpiBann KasaH, po3nNaBnasan XupP i HANOBHIOBaAN MOro HOBUMK KBiTamu. Lle
noBToptloBasnocs H6arato AHIB NOCMiNb i3 paHKy A0 Beyopa. HapelwTi xup Hacudy-
BaBCA naxowiamu. Toaj racuam BOroHb, BOCTAHHE LiOMAN BaXke BapuBO M BUIN-
Ba/IM MOro B KaM'stHU TUresb, e BOHO MEPETBOPIOBANIOCh HA 3analluHy nomaay».
(3a . BrockiHaom, nepeknan |. AHapieHKo-Ppiapix)

1) Ha gkux @i3anyHmx npoLecax rpyHTYETbCS BUrOTOBIEHHS 3anallHOi noMaan
3 KBITIB i Xupy?

2) 9k BNAMBAaE KiNbKiCTb KBIiTIB Y Ka3aHi Ha AYXMSIHICTb BUrOTOBJIEHOT ONii?

3) LWo BinbyBaeTbcs i3 3anallHMMM Pe4YoBUHAMM KBITIB Nig, 4ac Mauepaldlii B
onii?

4) Y9k BnMBae TemnepaTypa Ha npouecy mauepadii Ta popmMyBaHHS apomMaTy
3anawHoi nomagn?

0) «Ane Ha LbOMY onepalLlis He 3akiHdyBanacs. llicnsa cTapaHHOro NPOLLAXYBaHHS
KPi3b TKAHWUHY, Y SKi1 3aTPUMYBaNIMCS HAMMISEPHILLI YaCTOYKM XUPY, 3amBanam apo-
MaTM30BaHWNI afikOroJib Yy HEBESIMYKMI NEePEriHHMiA anaparT i NOBifIbHO ANCTUIOBAIN
Ha cnabkomy BOrHi. Te, L0 NULIANOCS NiCas 3BITPIOBAHHA CNMPTY, OYN0 KPUXITHOO
KinbKicTio 6e36apBHOI piayHN. ApomaT LiEi MPOMEHNCTOI KBITKOBOI OJlii OYB CKOH-
LLEHTPOBAHUN TUCAYOKPATHO OO0 MasieCeHbKOi KanoXku. Lis eceHuia Bxe He naxna
npnemMHo. BoHa naxna go 600 iHTEHCUBHO, FOCTPO 1 AOLLKY/IbHO. Ta pasoM i3 Tum
[0CUTb OYNO PO34YNHUTU OHY KPArJIto eCeHLii B CNUPTi 06’eMOM i3 NiTp, W06 0XMBU-
TV 3HOBY ¥ BiApPOAUTW 3anax Lifioro KBiTKOBOroO Nyry.

BnpoobyTtok 6yB Mi3epHUIn: TP ManeHbKi naswedkn. Big apomaTty coTeHb TUcaY
KBiTiB HE NULLIMNOCS HIYOro, KpiM LiMX TPbOX NNsiLLe4yoK. Ane BOHW BapTi Oynu Ljinoro
OaratcTBa HaBiTb TYT, Y pacci. | 3Ha4yHO Ginblue, AKLLO iX BianpaBuTu o Mapuxa,
NioHa, MpeHoOn4, B leHyto 41 Mapcens! LLLo6 i nicna 3akpuTTa aHi HaMMeHLIa Mose-
Kyna He BMnapyBaacs, BoHa 3ane4yaTyBana npobkm po3pigKeHNM BOCKOM, 00Tary-
Bana pnod’a4nm Mixypom i MiLlHo obMoTyBana wuniky. MNMoTiMm cTtaBuna ix y BUMOLLEHI
BaTOO CKPUHBLKW 11 30epirana B norpedbi nig cimoma 3amkamu». (3a 1. 3tockiHaom,
nepeknaa l. AHapieHko-Ppiapix)



TEMA 1. 3406yBa€EMO 1 3aCTOCOBYEMO XiMiYHi 3HaHHA 6e3neyYHo

1) Ha akunx ¢isnyHmx npoLuecax rpyHTYETbCS ONMCaHA TEXHONOTIA?

2) 9K MOXHa noninwmTy Metoam 36epiraHHs 1 nakOBaHHA nomaau, wob 3a-
6e3ne4ynTu TpuBane 36epexeHHs apomary?

3) 9Ki EKOHOMIYHI MPUYMHU CMOHYKaIV A0 NepepobieHHs 3anallHoi NMOMaaun Ha
eceHuiln?

4) Ina yoro HagnucyBanu Tapy 3 NomManolo, 3adHadyanm AKiCTb i KiNbKiCTb
NPOayKL,i?

5) Yomy B 'pacci 3analuHi eceHuii KowTyBanm geweBLUle, HiXXK B iHLIKX MicTax,
Ha3BM SKUX 3a3HAYEHO B TEKCTI?

B) «YK OUCTWIIOBAHHS POC/VH | BUFOTOBJIEHHA 3analluHOoi noMagu rnos’si3aHi 3
KyNbTYpOIO Ta iCTOpielo noacTea? HanpukiHui AvnHa noyanacs nopa >XacMuHy, y
CEepPrHi — HiYHUX riaupHTiB. Lli KBITM Manm Taknuin BATOHYEHWUI | pa30M 3 TUM HECTINKNIA
apomar, Wo ix He Tinbku Tpeba Oyno 3pmBaTK A0 CXO4y COHUM, a B3arani obpobnsatu
HanobepexHiwe. Tennota nocnabnsna ixHin 3anax, a panToBe 3aHYPEHHS B rapsunil
MaLepauiiHAn X1pP MO0 30BCIM 3HULNTU. B 0COBNMBOMY MPUMILLLEHHI iX pO3CTENS-
JIN Ha 3MaLLEHNX XOJI0OAHNM XNUPOM MAnTax nignorn abo 3amoTyBanu B MPOOiEHi NPo-
ctmpagna. [lecb ax Ha TPETIN Yn Ha YeTBEPTUIN OEHb KBITU B’SIHYNW, BUOWXAKOYN CBIl
apomar. Toai ix 06epexHo 3bupann, HATOMICTb PO3CUManu CBiXMIA LBIT. Llel npouec
MOBTOPIOBABCS AECSATb, 2 MOXe, ABaALUATL PasiB, aXx A0KM MOMada BoOCTallb HACUYyBa-
facs, a 3analuHy oJlito MoXHa 6yno BU4aBoBaTK 3 NpocTupagn. 3400yToro 6yno e
MEeHLLE HiX nicna Mauepadii. 3ate sKicTb Takoi X)XaCMUHOBOI NaCcTU, BUrOTOBJIEHOT Me-
TOOOM XOJIOOHOrO aHdIepaxy Y1 CTapPOBUHHOI TyGEpO30BOi OJlii CBOEID BULLIYKAHICTIO
i BIDHICTIO OpUriHanoBi NnepesepLUyBana Oyab-saKkmin NpoaykT napdyMepPHOro MMCTELLT-
Ba. Y BCAKOMY pasi, xonogHuin aHdnepax OyB HaripadiHOBaHILLMM i HANAIEBILLVM
CNocobOoM OTPUMYBAHHS HiXXHUX apomMarTiB. Kpawioro He Oyno. Tpeba 6yno Kynysatu
HaMNPUAATHIWI ong poboTv XnMpK, MOTIM OYMLLIATK iX, BUTOMIOBATU, DinbTpyBaTn i
BM3HAYaATV NPOMOPLI0 3MiLLlyBaHHSA. A e — 0061paTt BiACTaHb MiXX XXMPOBUMU MIN-
TamMu B apoMaTn3yBasibHOMY NPUMILLLEHHI, YHac 3MiHW LBITY, CTYMiHb HACUYEHHS NOMaaun
Towo». (3a . 3rockiHaom, nepeknas . AHgpieHko-Ppigpix)

1) Yum andnepax nofibHUM oo Mmauepadii, 2 YAM BOHU PISHATLCA?

2) Yk BNAnBae Temnepartypa Ha CTilKicTb apomarty?

3) 9k MOXHa BM3HAYUTU MPOMOPLLI0 3MiLLYBAHHS XUPIB O BUFOTOBIEHHS
Hanninwoi nomaan?

4) Axvmu maloTb OyTU BNACTUBOCTI XMPY, OO MOro MOXHa 6yno BUKOpUCTaTU
[N BATOTOBJIEHHS 3anallHoi nomaau?

5) 9ki nepesaruv i HeONiIKK XONOAHOr0 aHdIepaxy NOPIBHAHO 3 iHLUXMM CIO-
cob6amMum BUrOTOBIEHHS 3anallHUX €CEHLLN?

6) Yomy B npomucnoBocTi B 1930-x BiAMOBMANCS Bif, BAKOPUCTAHHS XONI04HO-
ro aHdnepaxy, ane Aoci NPakTUKYIOTb NOro B KpadTOBUX NapdyMepHax?

7. 3HayioM B iHTepHETI 3a KJOUYOBMMU cjaoBamu Tunisia, postage
stamp, distillation, flowers cBiTiauHU TOIITOBMX MapokK TyHicy i
MOPiBHAM KOHCTPYKIIi0 300pasKeHnx Ha HUX npucTtpoiB. Odopm Ha-
OYHO Pe3yJIbTaT IIOPiBHAHHA. BHCIOBY IIPUITYIIIEHHA, YOMY IIOMepa-
Hellb a00 G6irapaziro B TyHici 00pa3HO Ha3WBAIOTH OLJIM 30JI0TOM.



§ 9. MNpoaHanisyrmo, nNiacymymnmo

@ 8. IIpounTait momaumuii TekcT. Yu mMoOmiIA€II TyMKY IIepcoHaka?
Ouinu BinmoBigHicTs imfocTpariii (Mmaj. 9.5), cTBOpPeHOI MITYyYHUM

iHTeJIEeKTOM, TEeKCTY.

«Pewta noro nappymie — TO OABHO BigOMiI
CyMiLli. BiH Hikonu HiYOro He BuHaxoguvB. BiH He
OyB BUHaxigHWkoMm. BiH 6yB cTapaHHWiA BUPOG-
HUK BMMNPOBYBaHMX 3amnaxisB — MOB OTO Kyxap,
KWK, Maoun obpi peuenTtu 1 OOCBig, poduTb
YyO0BY KYXHIO, asne SKMiA Tak HIKONW 1 HE NPUroTy-
BaB B/IACHOI CTpaBun. A BeCb e HOKYC-MOKYC i3
nabopaTopielo, eKCNEPUMEHTAMMN, HATXHEHHSM i
TaEMHUYICTIO BiH AEMOHCTPYBAB TiSIbk/ TOMY, LLLO
Takuii MaB OyTK NPOdECINHNI NOPTPET MeTpa
napoymepii. Mappymep — ue nie anximika, WO
TBOPUTb AyBa. Tak BBaXAlOTb JI0OU, HY 1 HEXAN
co0i! Te, WO AOro MUCTELITBO BYNO PEMECIIOM,
AK | peLluTa pemMecers, 3HaB TifIbKM BiH i NMLLIABCS
umM. BiH 30BCIM He XOTiB OyTW BUHAXiOAHUKOM.

Man. 9.5. BukoHaBeLb? TBopeLb?

BuHaxig, 3paBaBca oMy HaATO Nigo3pinvMm, 60 3aBXay 03HAYaB MOPYLLUEHHS NpaBuia».
(3a I1. BrockinHgom, nepeknas . AHapieHko-PDpiapix)

Hoayaues 1o nuckycii.

£}

AwanTi. Byab-aka nioguHa, ska npautoe B ranysi xiMii 4 napdymepii,
Mae 6yTun BMHaxigameoto. Lie TBopui npodecii.

—
MeTpo. JlioauHi, 9ka npawtoe B ranysi ximii 41 napdymenpii,
LiNIKOM 40CUTb LOCKOHAJ0 BiATBOPIOBATM PO3P0O6AEHE iHLLVMMU. -

Lli npodecii — anga BnpaBHUX BUKOHABLLB | BUKOHABULLb.

@ 9. lisHaiica 3 ToJaTKOBUX A:Kepe iHdopmartii mpo Living Flower
Technology (Texnomoris «sKuBa kBiTKa» ). Iligroryii i mpe3enTyi

TIOBiJOMJIEHHS IIPO Hei.

10. ITigroryi ingopmariiro mpo nmapdymepHe BUPOOHUIITBO MU-
HYJIOTO, SIKOi, HA TBOIO AYMKY, Opakye B miapyunuky. Ilomaii o
iH(opMaIlio AK Yacopsal i mogiJiucs Helo B KJaci.

Yoro KOpuUCHOro BOANOCH HABYMTUCH, OMpalioBaBLUM MaTepias
i BUKOHaBLUM 3aBAaHHA? Aony4m 3000yTOK, 0POPMUBLLKM MOro Ha
BJIACHUI PO3cyAa, 40 0COOUCTOro NnopTdosio AOCATHEHb.
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A0CAIAXKYEMO

| MOAENHOEMO
PEYOBUHU, MEXAHIYHI
CYMILLUI U CUCTEMU

PEHOBWH
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PISNYHI BNACTUBOCTI
UNCTNX PEHOBUH
(s) o) 0

O

1 NPATrHY

3’sicyBaTn, SKi BMIaCTUBOCTI PEHOBUH HA3MBaAIOTb DiSU4YHUMN
i IK 3@ HAMIM BMi3HAIOTb T PO3PI3HAOTb PEYOBUHMU.

BU3HAYAIO NPOBJIEMY

Banepiii. Mn 6araTo 4oro AisaHanmcsa i 4ocnigmnn B nepLiomMy CeEMecTpi.
Hanpwuknag, sk 6e3ne4yHo npauioBaTt B KabiHeTi Ximii.

KaTepuHa. Tak, HaBMYKM NOBOOXEHHS 3 PEYOBMHAMW 1 MaTepianamu ctanm
Ham y npuroai! OcobnrBo KONM 3aCTOCYBaNM ancankiiHr Ans BUrOTOBNEHHS
HarnpocTiworo nabopatopHoro npunaags!

MycTada. {dA, Hanpuknag, Hikonu He AymMas, L0 eTUKETKM Ha NoOYTOBUX
XiMikaTax, Xap4oBKUX MNPOAyKTax, Nikapcbkux 3acodax Taki iHpopmaTMBHI!
[onoBHE — yBaXXHO YMTaTU iX, aHanisyBaTu i poouUTK NPaBUIbHI BUCHOBKM.

BaneHTuHa. A MeHi Jo Bnogobu, LWo Havye B MaLUWHi Yacy M1 3MOIn
NepeHeCcTUCs B ABHUHY 1 MOPUHYTW Y CBIT anxiMii Ta NPaKTUYHOI XiMmii
MUHYANX enoX. A We — NepeknHyTU 3BiATN MICTOK Y CbOrOAEHHS.

Banepiii. Ak Konucb anximiku i anximiknuHi, Mm 3000yBanm No4aTKoBI
YSIBJIEHHSI NPO PEYOBUHM, CMIMPAIOYNCh Ha Te, WO Morn 6a4uTu, Big4yBaTtu,
TopkaTucs abo crnocTepiratu. A LLie HaMmaranamcsa cmctemaTuayBaTt QakTu,
aHanisyBaTu NPUYMHK, NOSICHIOBATU HACNiAKWN TOro, WO BigdyBanocs

3 peyoBMHamMU. M ouiHIOBATH PU3NKM BUKOPUCTAHHS iX.

KaTtepuHa. Tak, MeHe, Hanpukniag, 3auikaBuio, 9K A40CAIAHNKM N A0CigHNLI
pPO3Mi3HalOTbh PEHOBMHY 3-MOMiX 6araTboX iHLMX | PO3PIBHAIOTb

30BHi NOAi0HI peyoBuHW. Lo ans uboro Tpeba 3HaTK 1 ymMiTN?

Akm Npunagasam MoXxHa 1 NoTpibHO ckopucTaTncs?

MycTtada. | meHi uikao! Pywainmo Bnepea! o Hayku!

HABYAIOCSH AOCNIAXYIOYUU

IIpuramaiite mpuiioMu ITPAaBUJIBHOTO BUKOHAHHS JIAOOPATOPHUX
omeparliii, BAKOPUCTAaHHA Ja00opaTOPHOTro obJaJHAHHS, IIOCYAY TOIIO!
IIpo Hux, 30KpeMa, HII0Csa B maparpadi 2.




3aBaaHHAa 1

Po3riasHb pe4oBUHY, 3Pa3KU AKX
10061 Bumano. Ile MoXKyTh OyTuU
MigHi, cTajseBi CKpimKm abo apo-
TUHKH, IIMATOYKH! aJIIOMiHieBUX
OJIAIIIaHOK, CMYJKKM IIOJieTuJie-
HY, KpOXMaJib, IIOJPiOHEHI Ha 1Oo-
POIIIOK KaJIbI[ill KapOoHAaT, HATPil
XJIOPHJI, caxaposa, rpadir, IIuTpu-
HOBa KHCJIOTA, TUII0K03a, TJIiIepoJI

TEMA 2. locnifi>kyeMO | MOAENHOEMO PEUOBUHW, MEXaHIYHI CyMiLLi i CUCTEMU PEYOBUH

3ani3o — rosioBHUI CKNagHUK
cTani;

KanbLiA KapOoHaT — roJIOBHUMA
CKNagHuUK Kpenawu;

HaTpiIi xsiopua — rosI0OBHUN
CKNagHWK KyXOHHOT COfi;
caxapo3a — roJioBHUI CKNagHmK
LyKpy.

rorrio. Jlocaigm, omunny i mopiBHAM (isUHi BJIACTUBOCTI IBOX PEUO-
BUH, HAIIPUKJIAL, 3aJi3a 1 IIYKPY, KPeHau i IIUTPUHOBOI KMCJIOTH,
aJIIOMiHiIO i TTosTieTnIeHy, BOAU ¥ TIilleposry, KyXOHHOI coJri i rpadi-
Ty ToIto. Jlo6epu mmoTpidHe AJId MOCiAKeHHs o0afHaHHA, CILIaHy
mocJimoBHicTh miti. BukoHai i 3ampoTokosaroi mocaimxenHs. Cko-
pucraiica s (pikcyBaHHSA CIIOCTepe:KeHb, AKIIIO BBAXKAaEIl 3a J0-
I[iJIbHe, HaBeJEeHOI HUKUe Ta0auIe0. 3MiHU (CKOPOTH UM JOIIOBHN)
ii, 3BasKkaUM Ha Te, AKi caMe PeYOBUHU JIOCJiaKyert. AOo 3adikcyit

JOCJaLIKeHHA B iIHIITUH cIocio.

O3Haka NOpPiBHAHHSA

PeyoBuHM

ArperatHuii cTaH
(3a atMmocdepHOro TUCKy,
Temnepartypu 20-25 °C)

Hasea pevoBuHu 1 | Hasea peqyoBuHM 2

Konip

Bnunck

TBepaicTb

3anax

Po34mMHHiCTb Y BOAi

Tenno- (BM3HA4 ekcnepuMeH-
NPOBIOHICTb TanbHo abo 3Hanan
EnekTpo- CaMOTYXKM iHpopMalLjio
npogeigHicTy | B [LOCTYNHUX oxepenax)

3paTHicTb HaMarHivyyBaTucs

Temnepatypa, °C (3HaloV | nnaBneHHs
CaMOTYXKM iHdopmMaL,iio )
B AOCTYMHUX AKepenax) KUMIHHSA

lyctuHa, r/cm? (oG4mcim abo 3Haiiom camo-
TY>KKM iIHOPMALHO B AOCTYMHMX JKepesax)
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3aBAaHHAa 2

Po3mizHait 3a GisMYHUMU BJIACTUBOCTSIMU BMICT ITPOHYMEPOBAHUX
HOCYAWH i3: a) BOMIOIO i TuritieposioM; 6) KpoxmaJjeM i ITyKPOBOIO ITy/I-
poI0; B) aJIfOMiHieBUMMY ¥ cTajieBUMHU cTpyskkamu (maJs. 10.1).

a) y SKin NoCcyauHi 0) Yy AKilh nocyauHi B) Y SKili mOCyauHi
BOJA, a B AKiN — KpOXMasb, a B 9Kin — aJIIOMIHIEBI, a B AKill —
rniuepon? LuyKposa nygpa? cTanesi CTPYXKN?

1 2 q 2

Man.10.1. PosnigHali ymicT nocyauH

AK ynisHamu pe4oeuHy Ui gidpi3HUMU ii 8id iHWux?

ITe mo:xHa 3p0oOUTU 3a YHIKAJIBHUM HAOOPOM XapaKTEPUCTUK —
BJIACTUBOCTEM. 3a BJIACTUBOCTSAMU BIIi3HAIOTH i MMOPiBHIOIOTH PEUYOBU-
HH, BUABJIAIOUYY DOAIOHICTD i BigMinHicTs, Mik mumu. ®isuuHi Baac-
TUBOCTi PEUOBUHU CIIOCTEPITal0OTh UM BUMIipPIOIOTH 0e3 3MiHu ii cKJamy.
Inersca npo kosip, memnepamypu niaéneHnsa i KUNiHHA, 6’ A3Kicmb,
eycmuHy, meepdicmob, po3uuHHicms Toino. IlopiBHAMO disuuHi BIac-
THUBOCTi JeAKNX PEUOBUH, IO YACTO TPAILISIOTHCSI B MOBCAKICHHOMY
JKUTTi. 3’scyiiMO, HAIPUKJIAL, UMM HOAiOHI Ta BimMiHHI 300pakeHi
Ha MmaaoHKY 10.2 piguuu. I Boga, i eTanoJ, i rainmepoa — 6e36apBHi.
A e — mpo3sopi, To6TO KPidh HUX BiJILHO IPOXOAATH IPOMEHI CBiTJIA.

IlopiBuaTu ixHi eycmunu (p) 3a 3sBuuariznoi (20—25 °C) remnepatypu
MOKHAa, CKOPHUCTABIINCH CXeMOI0 Ha MaioHKY 10.2, 2.

) o

"® "
Cnupt a
Bopa eTUI0BUIA MiuepuH m
ONCTUNbOBaHa (eTaHonN) (rniuepon)

Man. 10.2. 1. AnctnnboBaHa Boga, €TaHo, riuepor.

2. Mix macoto (m), 06’emom (V) i ryCTUHOIO (p) € B3aEMO3aNEXHICTb
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IITo BimOyBaeThCA, KOJIM BOAY 3a HOPMAaJIBHOTO aTMOC(HEepPHOTO THC-
Ky HarpiBaioTh 10 100 °C? Boua 3axuiiae i mounHae BUIIapOBYBaTUCH.
Sk Mmu misHaeMmocs, 110 Boga 3akuiae? 3a OyabbaIrkamu, 110 yTBOPIO-
IOTBCSA CIIOYATKY Ha AHI MOCYAWHU, a MOTIiM IIIBUAKO IIOIIUPIOIOTHCA
1mo BcboMy 00’emy pimmHu. CIIouyaTKy yTBOPIOIOTHCA OyJILOAIIIKU PO3-
YMHEHUX Yy BOJIL rasiB HOBiTpA — a30Ty, KHUCHIO, BYIJIEKHCJIOTO I'a3y
To1fo. Byasbamniku, aKi yTBOPIOIOTHCS Y BOAi, MicTaTh ii mapy. Habmu-
BUBIINCH IO IIOBEPXHi pifnHM, Oy IL0AIITKY POSIITUPIOIOTECA. AIMKe TYT
Ha HUX Ji€ MeHIIUM THUCK, Hi*K y TOBIIi Boau. [laHi 111010 TeMepaTyp
KHUIIiHHA BOAU, eTaHOJIY, IVIiIepoJy HaBeaeHo Ha giarpami (mas. 10.3).

400

s 300 leni noTpiGeH nioaviHi He nuwe

% ¢ 019 KyJIbOK: Y PiAKOMY CTaHi Moro

g 200 BUKOPUCTOBYIOTb SIK OXOJIOXKYBau

B E 100 MarHitis y Bennkomy agpoHHoOMy

% E Konangepi, y MeouumHi TOLLO.

= X A we reni NoTpibeH AN OUNLLEHHS
Bopa EtaHon Mmiuepon pPakeTHMX OBUrYHIB. Takox
TemnepaTtypu KUMiHHA MOro 3aCTOCOBYIOTb Y Xap4yoBii

BOZM, €TaHONy, riuepony 3a NPOMUCIIOBOCTI I METaNyprii.

HOPMaJsIbHOro aTMOCHEPHOro TUCKY

3a mamoHKoM 10.4 MoKHaA IIO-
piBHATU (PiSUYHI BJIACTUBOCTL 8Ye-
Jexucanozo 2a3y u eenirw. Ilpuragaii,
HOBITPA, AKEe TH BUANXAEI, MICTUTH
0araTo ByrJIeKHMCJIOTO rasy. Tu Bike
3HAEII: BYIVIEKUCJIUNA Ta3 YTBOPIO-
€ThCSA BHACJIIJOK MOil OIITY YM iHIIIOTO
KHCJIOTO PO3UYMHY HA Xap4yoOBY COXY.

. . O6’emMu KyfbOK, 3aMOBHEHUX Fefiem
A reniii moci MacoBo 6e3yMHO BHUKO- i BYrNeK1CIMM ra3oMm, OfIHAKOBI, a

PUCTOBYIOTHL IJIsI HAIIOBHEHHS CBAT- Macwu rasiB y KyJibkax pi3Hi
KOBHUX ITOBITPAHMUX KYJbOK. AIKe He

Marnin  3anizo CsBuHeub 3050TO

BCi 3HAIOTH, IT0 3aIlacy IILOT0 rady Ha
HaIrii mrageri oomesxkeHi. Ilicas Bu-
KOPHCTAHHSA TeJIifi moTpaiise B aT-

Moc(epy, SBIATH — BKOCMOCIBIKe HE {7y s 790/0v 114r/om 193 r/om
IIOBEPTAETHCS HA 3eMJTIO.

3a aKuMu (PiSUIHIME BIACTIBOCTS-
MU MOXKHA poasiisHaTi Mmetaau? Bimmo- Macv ofHaKoBYIX 32
Bj.CTI/I Ha1e 3altMTaHHA T 3MOJKEIII, PO3- po3m i poM MeTaneBux KY6|/| KiB
IUBUBIINCH MaTIOHOK 10.5. 3pobu 11e. O[IHAKOBI 41 Pi3HI?
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KosricTs, miIacTuumicTh, 3maT-
HICTh NPOBOAUTU  €JEKTPUUYHUN
CTPYM i TeIjo, po3UMHATUCA V BOJI,
HaMarHiuyBaTucAa 1 CTBOpIOBATHU
BJIACHE MarHiTHe II0Jie TOIIO TaKOXK
€ (piBMYHUMU BJIACTUBOCTAMU PEUO-
BuH (MmaJy. 10.6).

Orxe, migcymyiimo. PeuoBuHM
MOXKYTb PiBHUTHCS KOJHOPOM, TBEP-
IicTI0O, KOBKiCTIO, PO3YMHHICTIO,
eJIEKTPO- i TeIJOIPOBiAHICTIO, T'yC-
TUHOIO, TEMIIEpATypaMHu IIJIaBJIeHHS
Ta KUIIIHHA TOI0. BapBHUK KYpPKY-
MiH — $SCKPaBO-KOBTOT'0 KOJILOPY,
1HAUTO — CUHBOTO, XJIOPO(hia — 3e-
JIEHOT0, 0eTaHiH — YePBOHOTO.

Anmas mpubausao B 20 pasis
TBepAimmui 3a rpadit. I3 m’AKoro i
Iy:Ke MJIACTUYHOTO 30JI0Ta BUTOTOB-
JAOTh TOHIOCIHBKI MaiiyKe mpo3opi
MJIACTUHKU — CYXO3JiTHE 30JI0TO.
Iz Bosora macoio 120 r moxkHa BU-
rorosuTu Bixg 1000 no 6000 3omoTux
JHUCTKiB, TAKUX TOHKUX, IO HaBiTh
IOAyB BiTPYy MOXKe 3pyHHYBaTHU iX.
Tninepos # eTuI0BUI COUPT 3MiMTy-
IOTBCSA 3 BOJOIO i HEOOMEIKEHO PO3-
YUHAThCA B Hili. HaTomicTh pos-
YMHHICTBE y BOAIL cpibia i 6ararbox Man. 10.6. 1. MarHit nputsrye

iHIIUX peYoBUH Mi3epHO MaJa. CTanesi NpEAMETH, FONOBHIM
CKNagHNKOM AKUX € 3a130.

TermmonpoBigHiCTE — 3aTHICTE pe- 2. Migb — 30/10TaBO-POXEBUIA

YOBUHU IE€PEHOCUTHU TEILIOBY eHep- M’SKUA NNacT4HUA MeTan, A06pe
npoBOANTb TENJI0 N eNeKTPUYHNn

ri TPOIPOBiAHICTH — IIPOBO- : o

10, 8 €JIEKTPOIIPO . AHLC I_)O o cTpyM. 3. KyXOHHa Ciflb € B KOXHIl
AuTH eneKTpuuHui crpym. Cpibio, oceni. Di3nyHi BNacTMsBoCTi
Migb, aJIOMiHilI — UYeMIIiOHHM IIO- HaTpi xnopuay — ii roNoBHOro
Mi’K MeTaJIiB 3 eJIeKTPOIIPOBiTHOCTI cknaaHuka — Biaomi BCim!

" . . . A dki 3Haew Tn?
1 rtemmomnpoBigHOCcTi. IlikaBo, mI0
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TeIJIONPOBIIHICTE amMady — HaWUTBepmiImoi
PEYOBUHU — YU HE BII ATEPO BUIIA MOPiBHSA-
HO 3i cpi6som. PTyTh TBepaHe 3a Bix eMHOIL
(-38,8 °C) remmneparypu. A BoJb(ppamM po3-
IIJIaBUTHCA TOMi, KOJU TeMIlepaTypa CATHe
3422 °C. TobTo 3acTOoCyBaHHS PEUYOBUH B3Y-
MOBJIEHE I BogHOUYac oOMesKkeHe IXHiMu BJjac-
TuBocTaAmMu (Maj. 10.7).

Man. 10.7. 1. «4o 30-piyusa He3anexHocCTi YkpaiHn» — nam’saTHa 30/10Ta MOHeTa
HOoMiHanoMm 250 rpmeeHb. 2. Cyxo3niTHe xapyoBe 3010T0. 3. AnmMas um He B 20 pasis
TBEpAiwni 3a rpadit. 4. JpoTr BUrOTOBNSAIOTL i3 Mifi.

1999999999999999999999999999999999999999999999999999999999999999999999999999

Ipadit noOpe NPOBOANTL ENEKTPUYHUI CTPYM, Ha BiAMIHY Big anmasy. Came
TOMY 3 rpadiTy BUroTOBNSAOTb KOB3aslbHi KOHTAKTU A1 LUTAHT TPponenobycis.

3ACTOCOBYIO

3HaHHA PO (PisUUHI BJIaCTUBOCTI PEYOBUH JAIOTh 3MOT'Y JOOMPATH A5
BUTOTOBJIEHHA Pi3HMX BUPOOiB HAMKpaIlli MaTepiain, 3BaKa0un Ha IXHIO
MiITHICTh, THYYKiCTh, TEILJIONPOBIAHICTE, €JIeKTPOIIPOBIAHICTE TOIIIO.

HanpukJian, ajida BUTOTOBJIEHHA KOPHOYCY KacTpyJii BUKOPUCTOBY-
IOTh MaTepiajay 3 BUCOKOIO TeIJIOIIPOBiIHICTIO (CTAID, AIIOMiHil, MiIb).
HatomicTh py4Ku KacTpyJi BUTOTOBJIAIOTH i3
ILJIAaCTUKY, A€PEBUHU, AKUM BJIACTUBa HU3bKa
eJeKTponpoBigHicTh. IlnacTukoBi pyukm He
MMOBUHHI OyTu JerkomiraBKkumu. Jia iHgyK-
MIAHUX IJIAT IiAXOOUTH He OyIb-AKa KacTpy-
n4. Ii piBHe macke fHO Mae 6yTH BUTOTOBJIEHO
3 MaTepiany, 34aTHOTO CHMJIbLHO HaMarHiuyBa-
THCA B MarHiTHOMY IOJIi — 4YaBYHY, CTaJi

(maz. 10.8).

Man. 10.8. be3 3HaHHA Pi3NYHMX BNACTUBOCTEN
pPEeYOBUH i MaTepianis KaLli He 3BapuLu!
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3HaHHA ((Hi3SUUYHUX BJIACTUBOCTEN cTaHe B IPUTO/i ITiJ yac Jo0upaH-
HA MaTepiaiB mjs iMILIaHTIB i IpoTesiB y MequIiuHi, OyaiBeIbHUX
MarepiaJjiB, MacTujia, aHTUQPU3Y Ta OXOJIOMKYBAJIbHOI PiAMHU IJs
aBTOMOOiIA, TKAHUH U 03700JeHHS IJA OAATY, YOXJIB A MeOJIiB
To110. He MeHIITI Ba)KJIMBO PO3PiBHATY PEUOBUHU 3a IXHIMU 30BHIIIIHI-
MU O3HAKaMu, AK-OT KOJIip, 3alax, CMakK, OJIMCK, ITPO30PiCTh.

Tob6To 3HAHHS PO (PiBMUYHI BJIACTUBOCTI PEUOBUH € OCHOBOIO JIs
po3po0JIeHHA HOBiTHIX MaTepiaJiB, TeXHOJOTiN, NiABUINeHHA SIKOCTIL
SKUTTS.

TECTYIO HABYAJIbHI PE3YJIbTATU

@ MoscHroro ) 3acmocoeyio @ ApaymeHmyo @ Teopro

@ 1. [lai BigmoBigi Ha 3ammuTaHHA.

1) LLlo Ha3uBaTb BNACTUBOCTAMU PEYOBUHN?

2) ki BnaCcTMBOCTI PeYOBUH HanexaTtb A0 $idnyHux? Hasean npuknagn.

3) Yomy ans ineHTndikauii (po3ni3HaBaHHA) PEHOBUHMW, AOCNIAXKYIOTb HE OOHY
®di3MYHy BNaCTMBICTb, a Kinbka?

4) Yum 3ymMoBrieHe i BogHo4Yac obmMexeHe 3aCTOCYBaHHSA PEHOBUH?

5) Aki HaykoBi MeTOAM Ni3HaHHSA TOGI JOBENOCSH BUKOPUCTATU, JOCHIAXKYIOHM I
pPO3ni3Ha04YN PE4YOBNHN?

f g 2. O0uucan i1 mopiBHAl 3a masrorkamu 10.2 (c. 93)110.4 (c. 94)
YMCJIOBiI BHAUEHHSA I'YCTUHU:

1) AncTnnboOBaHOI BOAW, ETAHONY, Miuepony (kr/n);
2) renito i Byrnekucnioro rasy (r/n).

3icTaB pe3yJjbTaTu OOUYMCIIEHD i3 HaBeJeHMMU B JOBiIHUKAX Ja-
HUMH OIOA0 I'YCTHUH X PiANH i raziB. SHAWIHU IX CaMOTYKKH abo0
CKopHCTalica TP POBUM JOJTAaTKOM Ha CTOPiHII 4.

3. IloacHu 3a MaJIIOHKaAMH:

1) 10.4 (c. 94) — y sk KynbLUi renin, a B
K — BYrNEeKNCINN ras;

2) 10.5 (c. 94) — aknumMu LLe BNAaCTUBOCTAMMU,
OKPIM KOJIbOPY " FYCTUHUN, PI3HATBLCS, Ha
TBOI AYMKY, Lii METaNu;

3) 10.9 — yomy Barm 3piBHOBaXeHi, xo4a
06’eM MigHOrO LMNiHApa Y1 He BABIYi MeH-
LN 3a 06’eM aNtoMiHIEBOIO. Man. 10.9.

Yomy 3a ogHaKoBOi Macu
06’emMu UMNiIHAPIB Pi3HI?
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4. ITomipkyi i 3po6u BCHOBOK:

1) YoMy cnnaBu Ha OCHOBI aNOMIHIIO | MarHito BUKOPUCTOBYIOTb Y
niTakoOyayBaHHi;

2) aKi BNaCTUBOCTI LIUTPUHOBOI KMCIIOTU, HATPI xnopuay, caxapos3n, BaHiniHy
3YMOBMIIU iXHE 3aCTOCYBAHHS B MOBCAKAEHHOMY XWUTTI;

3) YoMy enekTpUYHi APOTY BUFOTOBANAIOTH i3 Midi a®o antoMiHilo, a i30NnauinHy
060JI0HKY — 3 MOJIeTUNEHY;

4) gqka BNacTUBICTb Kpenam 3ymoBuna ii 3acTocyBaHHs 9k Jo6aBku A0 nanepy.

5. O6uucau 3a magoukom 10.10 ryctuny (r/cm®) meraiy, 3 AKOro
BUTOTOBJIEHO Opycok. IloacHN, MiK AKMMU MeTaJIaMU Ha MAJIOHKY
10.4 (c. 94) Tpeba itoro posmicTuTy. BusHau Ha3By MaTepiay 6py-
CKa 3a HaBeJeHUMU B IM(GPOBOMY AOJATKY YU iHIIIUX JOBiTHUKAX
JaHUMU. 9cm

- 7cm
1 p— 7 (r/cmd)

Man. 10.10.

Ha aucnnei uidposix iﬂ !{E_ju

Bar BigobpaxeHo macy (r)

MeTanesoro Gpycka e

6. YaBu, 1110 KOJIEKI[IOHYEIT MOHETH, BunyIneHi HamionaabHUM
0amkoM YKpaiHu, i ToOi 3aIIpOOHyBaJIM MOHETY HOMiHAJIOM IBi
KOIIiTKK. 3ajJeXHO BiJf pOKy KapOyBaHHSA ¥ cepii Taki MoHeTH
OyJI0 BUTOTOBJIEHO 3 aJIIOMiHif0, Mimi, cpibJia, margiTHOI craJri,
HeMarHiTHOlI cTaji, cTajli MUX BUIiB, YKPUTUX 3BepPXy IIIapOM
Mizni. Sanpomnonyit sxomora 6iyibire crroco0iB

1) po3snidHaBaHHSA 3a Gi3NYHNMK BACTUBOCTAMU MaTepiay, 3 1KOro BUrotoB-

JIEHO MOHETY;
2) pO3pi3HEHHS ABOX-TPbOX TAKNX MOHET i3 Pi3HMX MaTepiaiB.

7. IlosgcHn, AK MOJKHA pPOS3IIi3HATH, JHIIE CIOCTepirarmouu,
OMHAKOBI KaJIIO;KKHU TJimnepoJsy i Boau Ha Oamonmnax. Ilepesip
CBO€ IIPUITYIIEHHS eKCIIePUMEHTAIBHO.

8. Y nmponymepoBaHUX ILIANIKAX 03 HAIIMCIiB MiCTATHCA PO3YMHU
xXapuoBuX OapBHUKIB. B ogHillt — cnupToBUil po3umH XJ0podiay
(E 140), y npyriti — Bomumi po3umH Oeraminy (E 162). leaki
JIOAY He PO3Pi3HAIOTH 3ejieHUl 1 uepBOHUM KoJsbopu. IlossicHu,
K IM 0e3 CTOPOHHBOI JOIOMOTH PO3IIiBHATH, Y AKiH i3 mocyamH
MiCTHUTBCA TO¥ UM Tol OapBHUK. /li3HaMCA, UM CXBaJEHO AJIA BU-
KOpHCTaHHA IIi Xap4yoBi Mo0aBKM B YKpaiHi Ta €BponeiicbKOMY
Coro3i i1 moginueda 1iero inopmarriero B KJaci.



@
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9. Ilomipkyii, Yu MOKHa BII€BHEHO CTBEP- @
IKyBaTh, 1o Ha maaioHKy 10.6 300paske-

HO CTaJIeBi IMypyHnu, MiTHUM APIT, KYXOHHY
cinb. AKi BIacTuBoCTi anMa’zy MOKYTH OyTu
BUKOPHCTaHi MIJIgd TOro, ImMo0 BiapisHuTH
miamaHT (orpaHeHHWI ayjmas) Big migpoOru? @
Ilomipkyit, yn MOKHa MINTH IIPaBUJILHO-

o0 BUCHOBKY, IIPOTECTYBaBIIMN JIUIIIE OXHY
XapaKTepHy [HAJd ajJMasdy BJIAaCTUBICTB.
HizHaiica Oijbllle PO e U MOTIIHCA
3ibpaHoo iH(popMaIriero B Kaci.

Yomy Tak CHJIBHO Pi3HATbBCA (QidWUHI
BJIACTHBOCTI ayiMa3y ¥ rpadiTy moopu Te, 10

IIi PEYOBUHU YTBOPEHI TUMU CAMUMU aToMa-

Man. 10.11.
ATomwu Ti cami,
a BIACTUBOCTI

mu (mas. 10.11). anmasy (a)
" rpadity (6) pisHi.
10. Joayuucss 10 OOTOBOPEHHS, BHCJIOBM Ii Yomy?

MOSICHM CBOIO JYMKY.

Mpurip. CBATKyBaB AeHb HAPOOXKEHHS. 3anycTuan B HE60 15 HaNOBHEHMX
resiem Kynbok. Tak kpacuo! Kony cBATKyBaTUMY CBOE CTOPIYYS, 3anyLLy
101 kynbky!

Jlenina. A Nnpo NTaxiB Ta iHLWUMX MELUKaHLLiB MAaHeTn TM noaymaB? | yn He @
3aKkiH4YNTbCA renin Ha 3emMi Ha Tol Yac, Ik CBATKYBaTUMeLL toBinen? Tpebdba

@

@

BiAMNOBiganbHille CTaBUTUCA A0 NPUpoan n pecypcis!

11. Oniay IpaBUJIBLHICTh MipKYBaHb OJHOJIITKIB, BUCJIOBH I IO-
SICHH CBOIO JYMKY.

Banepiii. ponoHyo npmnbpaTti NPULLIKINBbHY OiNSHKY Bif ApiOHOro
MeTasneBoro cMiTTd. MNMpue’axxemMo A0 AOBroi Nanuvui MarHit, «npoyeLlemMo»
TEePUTOPIlD, | 40 MarHiTy NnpuannHe Bcs MeTanesa apidbHoTa. 36epemMo ii B
KOHTelrHep ons MeTaneBux BiaxoniB. | OinsgHKY o4MCcTUMO, | MeTanobpyxT Ans
nepepoodsIeHHs MaTUMEMO.
o —
KaTtepuHa. HYynosa inesa! AXX panToM XTOCH i3 NEPEXOXMX Ha LiNaHLI 'd
3arybuB 30J10TYy 41 CPiOHY cepexxky abo 0bpyuky. BoHa npununHe oo =~
MarHita, i M1 3MOXeMO MOBEPHYTHU ii BNACHMKY 41 BIACHULI.

Banepii. | 9K My TUX BNACHUKIB Y1 BNACHULb BifLLYKAEMO?
MpOonoHYto 3anMLWLINTK LiHHI 3Haxigku cobi ik BUHaropoay 3a npubupaHHs.
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@ 12. O6’egHaiiTecqa B rpyny ii BUHAWTITH BeJIOCUIIE] Maii0yTHHOTO
(mas. 10.12). PosmoaimiTe Mik co0010 CKJIATHUKK BeJOCUIIEA.
Bub6epith i3 mogaHoro mepesiiky BJIACTUBOCTi, Ha AKi, Ha BaIly
IYMKY, Tpeba 3BasKUTH, JOOMpPAIOUN MaTepiaJ aJad BiAIoBigHOTO
CKJaAHUKA. YTIOPAAKYHTe I[i BJACTHUBOCTI 3a B3pPOCTaHHAM
sHauymiocTi. IloacHiTs cBiit Bubip. IlopiBHATE pe3yabTaTH PO-
0oTu i BMOEPiTh ABi BJIACTUBOCTI 3 HAWBUIIIUM PEHUTHUHITOM. 3a-
IMIPOMOHYWNTE: a) CIIOCOOM alICAKJIIHTY BeJIocuIleZia MaiOyTHHOTO,
AKUH Bigcay:kuB cBoe. HasBiTh (pisuuHi B1acTuBoCTi MaTepiaiis,
SIKi 3yMOBUJIM Balll BUOip BapiaHTy amcaiKJiHTy; 0) KpeaTUBHY
imero i myiaH misHaBaJbHO-PO3BAKAJIBHOTO OJATrOMiTHOTO 3aXO0IY

«Besocumnen maitbyTHBOTO» .
lyctnHa [TeﬂJ'IOI'IpOBi,EI,HiCTb)

[ EnexkTponposigHicTb ) [TBep,ﬂ,iCTb)

[ PO34YMHHICTb Y BOA; ) [ Konip )

[ 34aTHICTb 00 peCarKniHry ) [3anax)

[ Be3neyHicTb onga noguHM n QOBKINAA )

Man. 10.12. Tak LLII 306pa3ne Benocunen MmanbyTHbOro.
A Ha iKOMy pOBepi BUPYLLUULL Y MaBYyTHE TN?

13. CrBopu sienn6yk «PisuuHi BJIACTUBOCTI PEYOBUH» .

14. ITigroryii i mpe3eHTyii y Kjaci moBigomienHsa «I3 mpedikcom
Ha#-» IIPO BJIACTUBOCTI PEUOBUWH, SK-OT: HaNCOJIOAIIA, HANMIII-
Hilta, HalTBepAila TOIIO.

Yoro KOpUCHOTO BAAJOCSA HABUMTHCH, OIIPAIIOBABIIIN MaTepiay
i BukoHaBIu 3aBHaHHA? Jloayuu 37100YTOK, O(OPMUBIIU HOTO
Ha BJIACHUI PO3CY, 0 0COOMCTOTO IOPTQPOJio JOCATHEHb.
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- 3O0BHILWHI BABW, LLUBUAKICTbD,
3BOPOTHICTb, KEPOBAHICTb
PIBNYHMX | XIMIYHNX 3MIH PE‘-IOBVI

1 NPATrHY

3’sicyBaTu N MNOPIBHATU CYTb i XapakTepHi 03HaKM QiSNYHUX
Ta XiMiYHUX 3MiH PEYOBUH.

BU3HAYAIO NPOBJIEMY

e

‘@ MeTpo. 9k wBmnako npobirno NiTo, NpoMariHyna OCiHb i HacTana 3uma.
CTinbkn 3MiH cTanocsa HaBkono!

LllepoH. OTOX cami 3miHuM! Ta Wwe i Ha3ea naparpada B Nigpy4yHUKY Ximii
nigkasye, Wo CborogHi NTUMETHLCS NPO 3MiHN — Pi3NYHI Ta XiMiyHi.

Tw 3Haeww, Wwo ue Take?

o
‘ MeTpo. Tak, gewo 4yB NPO L paHille, ane He Ay>Xe PO3yMilo,
Y YOMY iX CYTb i BiAMIHHICTb.

LLlepoH. Ham noTpibHo GinbLue iHdopmaui!
Hymo wykatn i onpaubosysaTu!
o
‘@ MeTpo. A 9 NPONOHYIO LIbOro pasdy Po3noyaTy 3 A0CHIOKEHHS.
A BXe noTiM, sKLLo Tpeba, onpauoemo iHdopmalLlio!

LllepoH. Mapasg. o po6oTtun!

HABYAIOCHA AOCNIAXYIOUU

3aBaaHHAa 1

IIpuragaiiTe sBuIlia, AKi Bi0yBaOTHCSI MPOTATOM IHS, BiIKOJM IIPO-
KHJa€eTecs, IUBUTECA Y BIKHO, YMUBAETECS, TOTYETE CHiJaHOK, BUPYIIIa-
€Te JI0 MITKOJIN, T'YJIsIETEe B ITapKy ToI10. Po3moaimiTs 11i ABUIIIA B TPU YIB-
Hi HamTiuyauKY (plok3aky) «PisuuHi aBuIia», «XiMmiuHi aButia», «???».
ITopiBHsIiTE iT 00TOBOPITH PE3YJILTATH, 3700y Ti B I'PyIax, 3’ACyiTe IIPU-
POy ABUIII, IIIOA0 AKUX MaJyu cyMHiBu. [lomipkyiiTe, YoMy BUBHAUEHHSA
IIPUPOIU JeTKUX ABUIIT BUSBUJIOCS IJIsI Bac cKaaguuM. CkopucTaiTecs
B pasi morpebu nomarkoBuMu mKepesamu indopmariii. OuiniTe BILIUB
TOCTiIKeHNX SIBUII HA 3[0POB’S i JOBKiJIJIsS, PO3MOMLIITH iX 3a IIUMU
O3HAKaMMU B TPU YSIBHi eKOTOPOMHKY, ONHA 3 AKX — «?77».
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3aBAaHHA 2

Osnaiiomreca 3 ingopmarriero Ha maaoHKY 11.1. ocaigiTe, uu yTBO-
PIOIOTHCSA HOBL PEUOBMHMU IIiJ] Uac KOPHCTYBAHHSA ITi€I0 IPOAYKILi€IO.
CnianyiiTe, BUKOHANTE, 3aIPOTOKOJIIONTE OOCTim:KeHHs. OOroso-
PiTh y TpyIIi i mOmidiThCA B KJIACi CIIOCTEPEKEHHIMHU i BUCHOBKAMMU.
3anpomoHyiTe Iu3aiiH JOCTiay, IKUil JacTh 3MOTy 3i6paTu i mpoe-
MOHCTPYBAaTU HOBi1 PEUOBMHU, AKII[O BOHI YTBOPUJINUCH.

@ N

e Ny,

Apomagudy3sop i3 nanmykamm
Apomaandy3op — nocyauHa, HanoBHEHA
3anallHo0 IETKOIO PiOVIHOLO, Y SIKY BCTaBSIIOTb
MOPUCTI NANnyKkM 3 poTaHra, Bepom abo
MOPUCTOro CUHTETUYHOrO MaTepiany. g
OI€l0 KaninsgpHMX cKUa 3analuHa pignHa
NepEeMILLIAeTbCS NO NannyLj Bropy, 4ocsaraiym
il APOTMNEXHOrOo KiHUS, | BUNAapOBYETLCH,
HaCKU4ylo4M NOBITPS NaxoLamMu.

Kynbka pns BaHHU
Cknap;: cona xap4yoBa, ApibHa Mopcbka Cinb,
LUMTPUHOBA KMCIOTA,
onii (MurganbHa i 3 BUHOrpagHMX KiCTo4oK),
HaTypasbHi 6APBHMKK, apOMaTMU3aTopX.
IHCTPYKLifA: HANOBHITL BaHHY BOAOIO,
3aHypTe B HEl KYNbKY, LLIO BUPYE,

i HAcoNoAXKyMTECS 3anaLlHOL0
PSICHOIO NiHOHO!

e —

Apomanamna
Onwuc: apomanamna — NpUCTPIn ons
apomMaTM3yBaHHS 3aKPUTUX NPUMILLLEHD.
IHCTpyKUia: HanuliTe B Yawy (a) — Boay
3 KilbkoMa Kpansimy 3analiHoi eceHuii (0).
3ananitb CBiYKy (B) 1 NOMICTIiTb B apKy (r).

N - B

Man. 11.1. 1. MNannukosuin apomagndysop.
2. Kynbka ang BaHHu. 3. Apomanamna
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3aBaoaHHAa 3

o6epiTh i3-moMixK HOCHiMKeHUX y 3aBHaHHAX 1, 2 SBUIN TO IBa
(MmoskHa GijsbIme!) MpUKJIAAW MIBUAKUX i MOBIILHUX, HE3BOPOTHUX i
B3a€MO3BOPOTHUX 3MiH. 3aNPOIOHYHTE CIIoci0 rpadiyHOr0 BIOPS-

KyBaHH4 Iiel indopmarrii.

Yum ¢i3uyvHi 3MiHU peyo8UH 8iOPi3HAOMbCA 8i0 XiMIYHUX?

DizmuHi 3MiHU THU cIIOCTEpiraern
monus. Hanmpmkiaan, mepexinm pe-
YOBHH 3 OJHOT'O arperaTHOro CTaHy
B immwuii (man. 11.2). Ilig wac mux
nporeciB ii XiMiuHMY CKJIag He 3Mi-
HIoEThCA. IlinaBiienHsT MeTany Ta
oro MmexaHiuHe 00poOJIeHHS, 3Pi0-
HEeHHS IYKpPy Ha IIyApYy, HaMarHi-
yyBaHHS 3aJIis3a Tomio — yce 1e Qi-
3UYHI 3MiHM, aJKe HOBI PeUyOBHHU
BHACJIiIOK IILOTO HE YTBOPIOIOTHCS.

Ximiugi aBuIa He MEHIII IIOIIN-
peHi, HixK ¢ismuni. OgHaK Ha Bix-
MiHY Big HUX, IOB’s3aHi 3 yTBO-
PeHHSIM HOBUX PeUYOBUH. BpomiHHs
(PYKTOBUX COKiB, MiATOPAHHS 12Ki,
ipskaBiHHS 3aJjrida, mepeTpaBJIoO-
BaHHA 1)Ki, mpolecu AUXaHHA,
THUTTS, MIEePETBOPEHHsS KHUCHIO Ha
030H TOII[O — JIKIIle HeBeJUKa Jac-
THHA PO3MAITTA XiMiUHMX 3MiH Ha-
BKOJIO i BcepeauHi Hac.

CkJiaBIy, po3pis3aBIny UM 3izKMa-
KaBIIIK NIMATOK IIarepy, TU He 3Mi-
HUII PEUOBUHU — HOT0 CKJIAAHIKIB.
3mina ¢opmu — 1ie (pidmuHa 3MiHAa.
ARImo K mamip migmaJanTH, cIocTe-
piraTumMent BUAiJeHHS CBITJIOBOI i

Man. 11.2. 1. HYalHWK TUM YacoM
BUA3BOHIOE KPULLIKOIO, Napye, AK
MiHiaTIOpPHWI BYNKaH (AHaronin
Aimapos).
2. BikHa 3anoTinu, i Ha HUX MOXHa
OyN10 Nasb4YMKOM HaMasItoBaTU LLLO
3aBrofgHo (/rop KanvHeLs)
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Man. 11.3.

1. HacnpaBgj «opurami» — e SnoHCbKe CNOBO,
sIke 03Ha4Yae MUCTELTBO cknagaHHs nanepy (xepemi CTPoHr).
2. 9 3ropHyB apKkyLLWK i LUTOBXHYB MOro Ha3am 4epes CTifl.
Mam’sTalo, MU TYT SKOCb Y hyTOON NanepoBoIO KYNLKO rpanu (xoH IpiH).
3. 3ropie N1 nanip, Nanki cnoea 3anuwunucs... (Boroaumup B’atpoBuny)

TeILJIOBO1 eHeprii, a 3aMicThb IIafeHbKOro 0iJI0r0 apKyIlia 3aJIUIIATHCA
KyIKa cipo-uopHOTo noieay. TakoK BiIUyel 0SBy HOBOT'O XapaKTep-
HOT'O 3amaxy HaJIeHOro. 3MiHa KOJIbODY, IIOoABA 3amaxy CBigyaTh, IO
YTBOPUJINCS HOBi PEUYOBMHM 3 HOBUMU BJIACTUBOCTAMU. T0OOTO 3rOpAH-
HA manepy — OpuKJaamg ximiuroi smiam (maj. 11.3). IIpore momupeH-
HSA 3allaxy NaJIeHOTO B ITOBiTPi — HacaigoK nudysii — GpisumuyHOr0 Hpo-
Imecy IepeHeceHHs i mepeMilllyBaHHS MOJIEKYJ HPOAYKTIB IOpiHHA 3
MOJIEKYJIaMU CKJIAIHUKIB HOBiTPA.

Taxosk ToOi BiKe JOoBeJiocA CIIOCTepiraTu 3MiHH, IO BigOyBaaucs i3
3aIajJeHo0 CBiUKOI0, JOCTIIKYyBaTH 11 TOPiHHA HA BiIKPUTOMY ITOBiTPi
¥ y 3akpurtiii mocyauni. Aki ¢pisuuni sminu cranuca roxi? Posmiasie-
HUM napagin BunaposyBaBcsa — I1e (pisuuna 3miza. Tak camo gisuuHOI0
3MiHO0 O0yJIO TBEPAHEHHS NaThOKiB PO3ILIaBJIeHOTO mapadiny — aake
CKJATHUKHU napadiny He 3aMiHMANCA. SMiHIOBAJINCS JIUIIIE IITBUIKOCTIL
pyXy IXHiX MOJIeKYJI, BiicTaHi MisK HUMU. Y HACJIIJOK T'OPiHHA mapa-
(iH i KHMCeHb IMOBITPA IEPETBOPUJINCA HA iHIII PEUYOBUHU — BOAAHY
mapy i BYIJIEKUCJIUM ras. 38i0ku ye sidomo? Konu cBiuka 3ropsijia B
B3aKPUTill mOCYANHi, CKJIO 3aI0OTiBajso, 60 HAa HbOMY KOHJEeHCYBaJacsa
Boja. 3rogoM, He JHOTOPiBIINM, CBiuKa 3racajia. Bo KuceHb y 3aKpPUTii
IMOCYAUHI OyJI0O BUTPaueHO Ha ropiHHA. A ByTrJIeKuCJIuii ras, 1o yTBO-
puUBCs, TOPiHHA He NiITPUMYBAaB.

Yu yTBOpIOBaJINCA HOBI PEUOBUHU BHACJIiIOK BUTAPOBYBAHHSA B IU-
(¢ysopi? Hi, Bonu nmepexoauu 3 po3unHy B noBiTpA. Koau K y Bomy
MMOKJIaJU KYJAbKY IJIA BaHHU, AKa MiCTHJIa XapyOBY COAY I IUTPUHOBY
KHCJIOTY, TO CIIOCTEePiraju CIiHIOBaHHs BHACJIIAOK BUAiJIeHHA OyJ1b0a-
HIOK BYTJIEKUCJIOTO Ta3y.
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Yu molxkHa Oyjao 3i0paTu BYIJIeKUCIUHA Tras3, SKUN BUAIIUBCA?
Y BaHHi# KimMmHaTi — HaBpaAA Y1, a B Ja00paTOPHOMY eKCIIepUMeH-
Ti — Jerko! Am:ke 3 BJIaCHUX JOCTiJKeHb i maparpada 4 Tobi Bike
Bimomi Taemuumi naaaaumi! Illogo nporeciB, ski BigdyBamucsa, Koau
mparioBaJia apoMajiaMia: ImomMisK Hux Oynawm i ¢isuuni, i ximiuwi. Ha-
3BU 1X.

3a OfHUMU JINIIe 30BHINMTHIMY BUSIBAMU — YTBOPEHHAM YU PO3UU-
HEeHHAM 0Caay, BUAIJIeHHIM rasy, IOIMHUPeHHAM 3a1axXy, BUAIJIeHHAM
Yy IDOTJIMHAHHSM eHeprii — ogHO3HAUHO ifeHTH(iKyBaTH 3MiHY AK
¢isuuHy um XiMiuHy He 3aBXKau BraeTbcA. Ilig yac KUniHHA 3 BOAU
BUOLIAIOTHECA OyJIbOAIIKY PO3UMHE-
HUX TrasiB, me (pizmuHe aABuUIIe, 00
HOBi peYOBWHU He YTBOPIOIOTHCA. : K _
HaTtoMmicTb yHACHIZOK Oil IIUTPUHO- EOYE G IVRITE ST — MefE2-

TBOPEHHA OAHUX PEHOBUH Ha IHLUI,

BOI KHCJIOTH Ha Xap4YOBY COAY BUII- 3 0BuM yHiKaNbHUM HAGOPOM
JSAETHCS BYTJEKUCINI Ta3 — YTBO-  BAacTMBOCTEN.
PIOETHCS HOBA PEUOBUHA.

[ONOBHMI NOKa3HWK TOro, L0

I momik GismuyHuMx, i TOMiXK

XIMITHAX  ABHIN  TPAILIAKTBCA y qnopii po3po6unm HoBuIA TUM

B3a€M03BOpOTHi 17 HGSBOpOTHi. Bu- ckna ana cMapTooHie. BoHo 3paT-
HmapoBYBaHHA 1 KOHIEHCYBaHHS HEe caMOBIgHOBOBATUCS B paai
BOAW — B3a€MO3BODOTHI (ismumi MeXaHiYHOro NoLKomkKeHHs. Cko

MOXe «3aslikoByBaTU» TPILLMHN
BHACNiJOK CTUCKAHHS pyKaMu i He
noTpebye BUKOPUCTAHHSA BUCOKOI

BaraTto ximiuHUX 3MiH — He3Bo-  TEMMEPATYPU 1A NNABNIEHHA
POTHi: miATOPAHHA i¥Ki, 3rOpAHHSIA Marepiay.
naguBa. OgHaxK 3a IIEBHUX YMOB
PEYOBUHMU, IO YTBOPUJIUCA, MOKYTH 3HOB IIEPETBOPUTHUCS HA Ti, II10
Oynu cmouaTtky. Hampukiazn, i3 KHCHIO B e€JIEeKTPUYHOMY PO3PSALi
0JINCKaBKU YTBOPIOETHCA 030H, AKWI 3T0JJOM IePETBOPIOETHCA HA KU-
cernb. OKeaH nmorJmHae 3 arMmocepu ByrJiaeKucanii ras. Byriexkucania
ras, CIIOJIy4Yalodlch i3 BOJI0OI0, YTBOPIOE HECTiHKY KHCJOTY, 3ZATHY
po3KJIafaTHCA 3HOB Ha BOAY U ByrJekucaui ras. Ilda cama xuciora
€ i B rasoBaHux Hamoax. Ko BiZKOPKOBYEMO ILJIANIKY 3 ra3oBa-
HOIO BOJOI0, 0aUuMMO IIBHAKE BUAiJIeHHSA OyJab0AIOK BYTJIEKHCJIOTO
rady. Tox QisuuHi 1 xiMiuHi 3MiHN PeYOBUH JOCIiAKYIOTH, KEPYIOTh
HUMU, 100 JI0AU MOTJIA 0e311eYHO KOPUCTYBATHUCA PeUYOBNHAMU ¥ Ma-
TepiajaMu.

3MiHu. P0o30UTYy K CKJIAHKY He IIO-
BEpHeEI J0 il T0YaTKOBOTO CTaHy.
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3ACTOCOBYIO

®izuyuHi it XimiuHi 3MiHu B npupoai BigdyBaoThcA MoBcsAKYac. Boaa,
Harpita COHAYHUM IIPOMiHHAM, BUIIaPOBYETHCA 3 BOJOMM, IIOBEPXHI
3emuti. BogsHa mapa 3 BOJIOTOrO IIOBITPA KOHAEHCYETHCA — YTBOPIO-
€ThCA poca, UAYTH HoIli. AGO K 3a HMIKUYOI TeMIIepaTypu KpaleJbKu
CKOHJIEHCOBAHOI Mapy IIepPeTBOPIOIOTHCA Ha KPUCTAJIUKH ITaMOPO3i uu
BUIIAJAIOTh i3 xXMap cHirom. Boga mpocouyeTbesa Kpidb I'PYHT, IIapu
ripchbKUX IIOPiZ, IOTPAMJIAE B IiI3eMHI IOPOKHUHU, 3TOJOM II0BepTa-
e€ThCs 10 Bomoum. TobTo, 3MiHIOIOUM arperaTHUM CTaH, BOJa 3aJIHIIIA-
eTbcdA Bogor. OTike, imerbes npo ii gisuuni 3minu (mas. 11.4).
F |

KoHpeHcauis

Mip3emHi
BOOM

Man. 11.4. Konoobir Boam B npupogi

BunapoByBaHH i KOHAEHCAI[IA BOAU — 83AEMO360POMHI TIPOILECH.
Bouu Mo:xkyTh BigbyBaTucA 3 pisHoio mBuaKicTio. I[loBinbHO Bumapo-
BY€EThCA BOJla 3 I'PYHTY, 03epa, piuku ToIo. IIIBuako — 3 KacTpyJi 3
okpornom. Ha mBuaKicTh BUIapoByBaHHS MOKHA BILJIMBATU, ITiJBU-
IUBIIY YW 3HUBUBIIHN TEMIIEPATYPY, 3MEHIIIUBINU YU 301JIBLITUBIIN
IJIOITY ITOBEPXHIi piAWHM, BOJOTICTh HABKOJUIITHBOTO IIOBITPA, aTMOC-
(hepuuii TCcK ToI1ro. ToO6TO BUIIapOBYBaHHAM MOYKHA KepyBaTu. dacto
B IIPOMUCJIOBOCTI BUIIAPOBYIOTh PiIMHU 3a 3HUIKEHOTO aTMOC(hepHOTOo
THCKY a00 Yy BaKyyMi. ¥ XapuoBiil IPOMUCJIOBOCTI Iie JoIIoMarae IBu/I-
II1e KOHIIEHTPYBAaTU IPOAYKTH, HAIIPUKJIAL COKHX a00 MOJIOKO.
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Tax camo MOKHa KepyBaTu ¥ iH-
muMu GisUYHUMU 3MiHaAMU, 30Kpe-
Ma KpHucTajisalliero KyXOHHOI COJIi 3
po3uuHy. MopchbKy cijib 100OyBaOTh
i3 COJIOHMX BOJOMM, ie B IPUPOTHUX
yMOBax BOJla BUIIAPOBYETHCH, a CiIb
Kpucraiaisyerbesa (maa. 11.5). Ilpo-
mec IPUIIBUIAIIYIOTH, BUBAPIOIOYU
cinb 3a HarpiBaHHA. AOO K BUBapIO-
IOTh il Y BaKyyMi.

199999999999999999999999999999999

«ConeBnBapioBabHUN
Oporobuupbknii 3aBoa» —
HancTapile NignpuemMcTBo

B YKpaiHi 3 BUpoOHULITBA CONi.
Tyt 2022 poky 36inbLumnnn
BUPOOHMLITBO coJliy 2,2

pa3a — 0o 500 ToHH. LLe
JoHeaaBHa BakyyMHOLO
BUBAPHOIO Cifto YKpaiHy
3abeaneyyBasno nignpMemMcTBo B
MicTi CnoB’aHCbKy Ha JJOHEY4MHI.

Man. 11.5. 1. Cinb Bao06yBaloTb i3 MOPCbKOi BOAW.
2. Cinb xapyoBa BMBapHa BakyymHa. 3. lNam’aTHa moHeTa
HauioHanbHoro 6aHky Ykpainm «Micto Cnos’sHCbk»

dopmy mmaTka Migi MokHa 0Oa-
raTopasoBo 3MiHIOBAaTH KOBKOIO,
OIPOKATyBaHHSIM TOIIO, IIPOTE MiJhb
3aJIUMIATUMEThCA MIiAOI0 B OyIb-
saxomy Bupo6i (man. 11.6). IToasa
Ha MiJi 3eJJeHKyBaTOT0 HalllapyBaH-
HS CBiIYUTH IIPO YTBOPEHHA HOBOI
peuoBuHN. A0O K KIJIbKOX HOBUX
PEeYOBUH i3 BJIaCTUBOCTAMMU, BigMiH-
HUMMY BiJ BJIACTHBOCTEH MiJi.

19999999999999999999999999999999

MaTnHa — 3eneHkyBaTe
HallapyBaHHS, WO
BVMHUMKAE i3 4aCOM Ha
MigHMX BUpoBax nig, aieto
KNCHIO, BYFNEKNCAOro
rasy, BOAAHOI napu

Towo. WinsHnin wap
naTUHW 3axXULLAE Miapb Bif,
noAasnbLIOro PymHYBaHHS.

Man. 11.6. 1. MigHi Bupobu: dopma pi3Ha, peHoBmnHa Ta cama.
2. 3eneHe HallapyBaHHSA — naTuHa
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XimiuHi 3mMiHU BoguW BimOyBaloThCA ITig yac (DOTOCHMHTE3Y. ¥ JIUCT-
KaX POCJIMH 3a yYacTIO 3eJIEHOTO IIIrMeHTY XJIOPO(hisy 3 ByTJIeKUCJIOTO
rasy i BOAW YTBOPIOIOTHCA IJII0OKO3a i KuceHb. I[1a (poTOCHMHTE3Y IIO-
TpiOHA coHsAuYHA eHepria (maua. 11.7). IIporec, npoTuie:xkHuit 10 Po-
TOCUHTE3Y, Bif0OyBaeThcA B opraHiami siroguuu. I'1foko3a B oprauismi
JIOAWHY ITi [ Ti€l0 KMCHIO IIePeTBOPIOETHCA HA BYTJIEKUCJINI ra3 i Boay,
YHaCJIIJOK I[OT'0 BUBIJIbLHAETHCSA eHepTid.

Yu morxHa KepysaTtu (orocuHTe3oMm? Tak, iioro e)eKTUBHICTEL 3aJie-
JKUTb, 30KpeMa, BiJi OCBITJIEHOCTi, KOHIIEHTpAIlil BYTJIEKHCJIOTO Taaly,
TeMIepaTypu Toiro. ba OinbIle, y HAyKOBUX JIabopaToOpifAxX yKe JOCJIi-
IKYIOTh (DOTOCHHTES, Yy TKOMY IO BYTJIEKHCJIOTO rady i BOAU TOAAI0Th Je-
AKi ignIi pewoBuHMu. HacaigkoMm € Te, 1110 3aMiCTh IVIIOKO3K YTBOPIOIOTHCS
CIIOJIYKHU, TKUMHU 3T0JIOM MOJKHA Oy/ie 3aMiHUTY BUKOIIHE TTAaJINBO.

29 » DD
29 + @& o + 00

eHepris
Bona Byrnekuncnui ras Xnopodin [niokosa KnceHb

Man. 11.7. doTocuHTES:
i3 BOOM N BYINIEKMCNONO rady POCANHN CUHTE3YIOTb MHOKO3Y M KNCEHb

Bocenu smcTa Ha fepeBax i3 3eJIeHOT0 CTa€ JKOBTUM i YePBOHUM, OCHIIA-
eTbCs. Y MosKe BOHO 3HOB 1o3eaeHiTu? IloBcAKAeHHMI JOCBiI CBiTUNTD,
1o Hi. Ileir mporec He3BopoTHuii. Ko mHI KOpOTHIAtOTh, XJIOPOGhia y
JIMCTKAaX pyHHyeThcsa. CaMe TOIi MU MOXKeMO 0aunTH ITIOMapaHyeBi i JKOBTi
IIirMeHTH, 0 TOr0 3aMacKoBaHi xyiopodisiom. YepBoHi i1 HaBITH (hioseToBi
KOJILOPH OCiHHBOT'O JIMCTS 3YMOBJIEHI XiMivHUMU 3MiHAMU. AIKe JTUCTKHA
XOJIOAHOI TOPU CUHTE3YIOTh HOBI mirMeHT — auTorianu. Taxko:x 11i 6aps-
HUKY HAJAI0Th iIHTEHCUBHOT'O CUHBOTO, (hioJIe€TOBOTO Y1 YEPBOHOI'O BiATiH-
Ky oBouaM, KBiTaMm, ¢ppykram (Mmas. 11.8). A e aunrorianu (E 163) Buko-
PUCTOBYIOTH Y Xap4yOBi# 1 KOCMETUYHIN ITPOMMCIIOBOCTI.
¥ Man. 11.8.
1. Bapsu oceHi.
2. AHTOUuiaHn Ha

HaLoMy CToli



8§ 11. 30BHiLUHI BUABY, LUBUAKICTb, 3BOPOTHICTb,
KepoBaHiCTb GI3UYHUNX | XiMIYHNX 3MiH PeYOBUH

PoskiagaHHsa BOIM €JIEKTPUYHIIM CTPYMOM Ha KMCEHb i BOIeHb — IIie
OIVH IMPUKJIAA XiMiuHOI 3mMinm (maji. 11.9, 1). YHacCIiIOK criagioBaHHA
BOJHIO B KHCHiI Y BOJHEBO-KHMCHEBOMY IIAJbHUKY YTBOPIOETHLCS BOA.
Boga Tako:k yTBOPIOETHCS, AKIITO CYMIIIl BOJHIO i KMCHIO BUOyXae.

Yu moxcna kepysamu yumu npoyecamu? Tak. Ha mBugKicTs pos-
KJaJlaHHA BOJIY BILJIMBAE cuJja CTpymMy. BoieHb i3 KMCHEM YTBOPIOE BU-
oyxouebesmeuHi cyminri. OgHak ropiHHA B cHelliaJbHUX BOLHEBO-KHC-
HeBUX HaJIbHUKaxX Oe3meuHe. BucokoremMmepaTypHUM ITOJIyM’ sIM, IO
YTBOPIOETHCSA, PisKYTh i 3BapOIOTH MeTaJau. ABTOMOOiIi Ha BOJHEBOMY
NaJJbHOMY He BUKUIAIOTh Y MOBITPA BYIJIEKUCJIUMN Tas3, SKUN 3yMOB-
JITO€ TIAaPHUKOBUM e(DeKT.

KnceHb

Man. 11.9.
1. YTBOpPEHHS BOAHIO 1 KUCHIO BHACNIAOK PO3KNaaaHHS BOOU €EKTPUYHUM
cTpymMmoM. 2. Tak LUl 306pasne aBTOMOOiNb MaibyTHLOro Ha BOAHEBOMY MasibHOMY.
3aMicTb BUXJIOMHKUX radiB — BoAsiHa napa

TECTYIO HABYAJIbHI PE3YJIbTATHU

&1 Moscuioo ) 3acmocosyro  €ES Apaymenmyro () Teopro

@ 1. [laii BigmoBiai Ha 3amuTaHHA.
1) Y yomy cyTTEBA BiAMIHHICTb XiMIYHNX 3MiH Bif Qi3NYHUX?
2) Yu 3aBxan 3a 30BHILHIMN edekTamMu, sKi CyNpPOBOLKYIOTb SBULLE, MOXHA
OiNTN NpaBUIbHOrO BUCHOBKY LWOAO MOro Nnpupoau?
3) Yum moxHa kepyBatu QiSUYHUMU N XIMIYHUMW 3MiIHAMUN?
4) Ins 4oro [OCnioXyoTb Qi3NYHI 1 XiMiYHI 3MIHN PEYOBUH?
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f @, 2. Ompamroi OIOBifaHHS, 3amOBHM TaOJIHII0 IIPUKJIALAMU
(isruHMX i XiMiUYHMX ABUII], MOACHHU CBill BUOip.

IOXUMOBA ITPOI'YJIAHEKA

Y croMoMYy KJiaci ofgHi€el 3i IMIKiJ HaBUaBCA HEIIOCUIIOUMM XJIOM-
ynk IOxumM. BuKoHyBaTu NHCHMOBiI BIIpaBM Ha YPOIIi oMy He
OyoKe XOTLIocs, a YNTATH HiZpyuyHUK i moroTiB. Toxx y Hexmiaio
IOxum BimmaB mepeBary mporyJisdHIli, a He BUKOHAHHIO JOMAIIl-
HbOro 3aBAaHHA 3 ximii. He6o sararam xmapu, HakpamaB XoO-
Jgopuui morr. [[piOHI KpameabKu ocifgaiu Ha ogA3i i B3yTTi, TOX
HeBIoB3i IOXmMoBa KypTKa 3 KOPUUYHEBOI cTajla MaiiyKe YOPHOIO.
ABTOMO0iIb UMUXHYB IOMY B 00JIMUYSA XMAaPUHKOIO KilITABY I HA
IYIITi cTaJIo IITe He3aTUIIHIIIe.

Harpanusmiz Ha HeBeJIWUKY KaB apHIO, IOXum pimnryde mpoumn-
HUB ABepi 1 yBiimios. Ille 3 mopora Hi3Api 3a710CKOTAB IPUEMHUN
3arrax KaBU Ta CBi)KO1 BUNIIUKU 3 BaHiJIJIIO 1 Kopulieio. Bysouku #
MUPisKeYKH 3 pyM’ AHOIO CKOPUHKOIO Oyau Taki ametuTHi! Poapa-
XYBAaBIIINCH 3a CMaKOJUKH, XJOMUNK MOKJIAB 0 KUIITEeHi KijlbKa
moHer pemniTu. [Iomisk HUX BiH MOMiITHB OOHY, HalIeBHO CTaAPOBUH-
HY, 00 OyJjia BoHA i3 3eJIEeHKYBATUMU ILJIAMAaMU.

Ilicsia Tenol KaBU 1 CMAUHUX NUPIMKKIB JKUTTA 3arpajo HOBUMU
6apBamu. IOxuMm 3rasaB npo OAHOKJIACHUII0 BacuinHKy i BUPY-
IUB A0 Hel Ha rocTuHy. [liBUMHKAa TeX OyJja HEIIOCUII0UO0I0, yCe
HaBKOJIO i1 IMiKaBMWJIO, BOHA 3aBXKIU CTaBUJa 0e3Jiu 3anuTaHb i
II[OCh JOCTimKyBaaa. 3 Hel0 He 3aHyAbryerr!

Bacuimaka 3ycrpisa FOxuma Ha 1oposi y cBoeMy He3MiHHOMY (ap-
TYyXY, 3aXUCHUX OKYJIfApax i pyKaBUUKax. ¥ ce 3p03yMiJio: IpUrogu
TiIbKY po3nounHaoTheA. CmouaTky Bacunnaka mokasasia FOxumosi
KpucCTaii, AKi BUPOCTUJIa 3 PO3UMHY ITYKPY. A IIOTiM po3moBina,
110 CHOT'O/THI BAPUTHME MUJIO i1 YMCTUTHME OIITOM YaTHUK BiJl HAaKU-
my. FOxum croyaTry i3 1iKaBicTIO cIIocTepiras 3a BHPAaBHUMU JisIMU
FOHOI XiMiKWHi, a TO/i ITiTOB TUBUTHCA TeJIeBi30p.

Y HayKoOBO-IONYJAPHiII mporpami MIIIOCA IIPO BUPOOHUIITBO
CKJIa Ta BUTOTOBJIEHHSA 3 HHOTO ILJIAIIOK i 6aHOK, a IMOTiM — IIpO
BUKOpHuCTaHHSA Ha@Tu y BupobHuITBi rymu. Cyrenino i IOxum
BUpPIIIHUB, I10 uac gogomy. Tam mMama, MaOyTh, yiKe HacMaKIJIa
KapTOILIi i IPpUTroTyBaJja 10JIyYHO-MOPKBAHUM cik. A 6a0ycs mpu-
BesJia i3 cesjila cMayHMUU AOMAIIHIN cup i KBameHi oBoui. KypTka
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B TEILJIi¥l KBapTUPi BucoxJia it HabyJia CBOro 3BUYHOT'0 KOJIBOPY, a
Ha YepeBUKaX IPOCTYIIUJIN 3aCOXJI MJIAMU Opyay.

B:xe ma moposi, mpomjaiounch, IOxumm mnompocuB Bacuamaky
posmoBicTu oMy 3aBTpa IIpo PidwuHi ¥ XiMiuHiI 3MiHU peYOBUH.
IliBunHKAa mmoroxuJacsa, aJke BOHU ApPysKaTb. IIpoTe Tpoxu 311-
ByBaJlacs:

— Hes:xe T He momiTuB choroaui i aminu? I pisuuni, i ximiumi —
BOHHU IIOBCIOLHO!

Oxumintos BeuipHiM MicTOM, 3a1MBJISIBCA Ha BITPUHU MarasmuHis,
Pi3HOKOJIBOPOBi BOTHUKM BUBiCOK. Joro 3aijikaBmujio 3alluTaHHS
Bacunanukun...

(3a B. @edycenko)

fBnwa
di3NYHI XiMiYHi

3. BuzHau if o0IpyHTY# IPUPOLY 3MiH, 300paskeHX Ha CBiTIMHAX
(man. 11.10). CtBopm BJIACHY KOJEKIIil0 CBiTIuMH «fIBUIA»,
posmofiau ix 3a pyOpuKamu.

Man. 11.10. Hassu npupoay 3miH




TEMA 2. locnifi>kyeMO | MOAENHOEMO PEUOBUHW, MEXaHIYHI CyMiLLi i CUCTEMU PEYOBUH

4. Tocyiagu mpupoay ABUII, IIT0 BiIOyBaOThHCS:

BHACJIIOK Oii OITy Ha S€YHY INKapaJymdy, CBijKe MOJIOKO, CiK
YEePBOHOT'O BUHOT'PAy a00 Y4ePBOHOT'0JIOBOI KalyCTH;

Iig yac BUIIIKaHHA XJi0a;

HapisaHHA UOYyJIi A1a OOpIIy;

CKUCaHHA ()PYKTOBOTO COKY;

TaHEeHHsS MOPO3UBAa;

3TipKHEHHSA BePITKOBOrO MacJja.

5. IIpuranaii i npoaHaJisyi 3MiHU PEUOBUH, IKi BigOyBaJIMC i
Yac: a) BUTOTOBJIEHHSI cCaMOPOOHOTO ImappyMepHO-KOCMETUYHOTO

3aco0y; 0) yrBopeHHA «(hapaoHOBUX 3MiiB» i3 TabJeTKM KaJbIliil
rJIoKoHaTy. BusHau npupoay nux sMiH.

6. Ouiny pusVKM BUKOPUCTAHHA apoManudysopa, KYJIbKU AJIA
BaHH, apoMaJlaMOM ¥ JOMOBHHU iHCTPYKIiI o Hux. Ilomimmecs
CBOIM TOPOOKOM y KJIiaci.

f g 7. Joxyuues 10 IUCKYCill Ta OOT'PYHTYH CBOIO TYMKY.
AHppin. { BBaxalo, L0 XiMiYHI ABMLLA 3aBAAOTb LUKOAN AOBKINJIIO,
Hanpuknag, Bukmay 3 asToMobiniB 41 3aBoiB 3a0pyAHIOIOTL MOBITPS Ta
Boay. OTxe, yCi XiMiYHi aBMULLA LIKIAAMBI.

—

KaTtepuHa. d BBaxato, L0 Gi3nyHi 9BULLA, TaKi K BiTEP YM AOLL, (‘d
KOPWCHI, 60 MOXYTb O4ULLATY NOBITPS Bif LUKIAJMBUX BUKUAIB | SMUBATU -
3abpyaHeHHs 3 noBepxHi 3emni. OTxe, yci Qi3nyHi 9BMLLA KOPUCHI.

MycTtada. A BBaxalo, Lo Hanuc zero waste Ha eTUKETLi Nann4ykoBOro
andysopa — Le NPOoCTO BAANNNA PEKTAMHUI MPUNOM.
LLlepoH. He Moxy 3 To6010 NoroanTucs.
9k Ha MeHe — Lie cnpoba NigBULLNTI KYNbTYPY CMOXWBAHHS
i NPMBEPHYTM yBary A0 NoAosiaHHS CMITTEBOI KpM3K Ha 3emi.

@ 8. CrBopu 1enbyk «PisduuHi 1 XiMiuHi ABUIITA B TOBCAKAEHHI» .

Yoro KOpUCHOTO BAAJIOCSI HABUUTHCS, OMPAIIOBABIIIN MaTepias
i BukoHaBIiu 3aBHaHHA? Jloayuu 3700yTOK, O(OPMUBIIU HOTO
Ha BJIACHUI PO3CY, O 0COOUCTOTO IMOPT(POJIiO JOCATHEHb.



= [

3MILLYEMO
A PO3AINAEMO
(o) o) o

1 NPATrHY

3’sicyBaTu, LLO BifOyBaETbCHA BHACNIAOK 3MilLlyBaHHS PEYOBWH,
YUM AMCNEPCHa CUCTEMA BiAPISHAETLCA Bifl, MEXAHIYHOI CyMiLLi,
[e TpannsioTbCs i Ik BUKOPUCTOBYIOTb AUCMEPCHI CUCTEMMU.

BU3HAYAIO NPOBJIEMY
Jleiina. CborogHi Mmonogawwi 6par i cecTpuyka NpuMyapuancs poscunaTu

Ha CTOJi 1 nepemiwaT KPynu: rpedaHy, pucoBy i MaHHy!

Mpurip. OTakoi! He MOXHa Hi Ha XBUIIbKY Manevy
3anuwaTun 6e3 Harnsgy. | wo x v 3pobunn?

Jlenina. Cnpo6ysanu pa3om po3ainnTu Lo MexaHiyHy cymiw. Cnoyartky

CUTOM BiZOKPEMWUIIN 3EPHATKA FPEYKU i PUCY Bif, KOYNNMHOK MaHKU. [1oTim
BPYYHY PO34iNVAnN Ha ABi KYMNKU pUC i Fpedky. Ta Wwe i TpeTs Kyrnka yTBopuna-
cs — TyOu BioKnaaanu CMITUHKU M NONOBY, SiKi Oynn B rpeyaHin Kpyri.

lMpwurip. LiikaBa npakTuka! A MeHi goBenocs 6a4nTn, 9K rpeyaHy Kpyny
OYMLLYIOTb Bif, MOMOBU iHLLIMM CNOCOBOM. YMILLYIOTb Y KACcTpyJito,
0ONMBaloTb BoAy 1 Ao6pe nepemiwytote. NMonoea cnnveae,

TOAi BOAY 3 Helo 3nmBaloThb. Jdyxe WBNAKO i epekTUBHO!

Jleiina. CnpaBai wemnako. Ta 4m 3aBxam epekTBHO? ALKE MOXYTb Tpanu-

TUCS CMITUMHKW, FYCTUHA SIKMX Binblua 3a rycTUHY BOAW. IX SK BigokpemMui?

lpwurip. Tak, nepesaru i HegosikKK € B KOXHOIMO CNocoody
po3aineHHs cyMmilli. Tomy ix yaoCKOHanowTb
Y KOMOIHYIOTb, LWO6 JOCATTU HAWAIMNLWOro pesynsrarty.

Jlenna. 3BiCHO, Ha eKCKYpCii B iCTOPUKO-eTHOrpadiyHoOMy My3ei
HaM po3nosiganu, Lo B JABHMHY 3€PHO BigOKpeMoBanu
BiZ, Nof0BM BPy4YHY abo Bisnamu. A 3apas rpoBiloBaHHS € OJHIEID
3 TEXHOJIOMYHMX onepauiiii 3epHO36MpanbHOro kombainHa.

Mpwurip. Tak, po3ainaTtn cyMmilwi He MeHLLU LjikaBO HiXXK CTBOPIOBATHU.
Ta um ByOb-siKy CyMilll MOXHa pO34innTn?

Jleiina. Tpeba oOMipKyBaTu Te, LLO BXe 3HAEMO, NOoLLyKaTn
i onpautoBaTy HOBY iIHOPMaL,IO.

lMpwurip. Maew paujto! Bepimocsa oo po6oTtn. Aoxe 3000yTy iHpopMaLito
Tex Tpeba ¢inbTpyBaTy, OO BiAOKPEMUTU GakTu Big, BUragok.
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HABYAIOCH AOCNIAXYIOUU

3aBaaHHAa 1

Hasgits cymimnri, AKi TpamisioTbCsa BaM y IIOBCAKIEHHI — yaoMa, J0-
pOroI0 I0 IITKOJIU, Y MarasuHax. Po3momisiTe 11i cymiiri B Tpu ysaB-
Hi HamTiyHUKY (pok3akn): «MexaHiuHi cymimnti», «Cucremu», «???».
IlopiBHaiiTEe i1 00TOBOPITH PE3yJIbTATU, 3M00YTi B Irpynax, 3’AcyiTe
IIPUPOSY CyMiIlieid, 100 AKux Maau cyMmHiBu. IlomipkyiiTe, uomy
COPTYBaHHS NeAKUX CyMiIeill BUABUJIOCS AJsA Bac cKiagHuM. Cko-
pucranTecs, y pasi morpedu, 1oJaTKOBUMU AKepeaaMu iH(popmaIrii.
O1iHiTh BIIJIMB JOCJIi IPKEeHUX CyMiIlleii Ha 3JOPOB’Ad ¥ JOBKiJLIA, PO3-
MogijiTh X 3a MUMU O3HAKaMU B TPU YSIABHI eKOTOPOMHKM, OmHA 3
AKUX — «?777».

3aBaaHHAa 2

JocaimiTth, un 3MiHIOETHCA PO3MIP KEJIEHHUX ITYKEPOK, SKIIO II0-
MiCTHUTH iX y AUCTUIBOBAaHY BOAYy ab0 PO3YMH KYXOHHOI COJIi, ITYKPY,
Xapy4oBOi COAM, IUTPUHOBOI KMCJIOTH TOIIO 3 PiBHUM yMiCTOM PO3YU-
HeHol peuoBuHU. [logaiiTe pesyabTaTy BUMipIOBaHb IK CTOBITUUKOBY
Iiarpamy.

3aBpaHHAa 3

Hocaigits (Ha BubOip) yTBOPEHHS AMCIIEPCHOI CUCTEMHU i BIIJIMB Pi3HUX
YMHHUKIB Ha ii cTifikicTb. TaKMMU YMHHUKAMU MOYKYTH OyTH IIpH-
poza, Macu Y1 00’€MI OCHOBHUX CKJIAJHNKiB, BUKOPHUCTAHHS HOAAT-
KOBUX KOMIIOHEHTIB (eMyJIbraTopu, apoMaTu3aTopu, 0apBHUKH, CMa-
KOBi m00aBKH! TOIIO), IIBUAKICTh i iHTEHCHUBHICTEL IIePEeMilllyBaHHSI,
TeMIlepaTypa CKJIaJHNKiB, HarpiBaHHA YU 3aMOPOKYBAHHS IPOIYK-
Ty, CTPYIIyBaHHA, HAaTHUCKAaHHA TOII0. IlofACHITH, BIIJIMB CKiJIBKOX
YMHHUKIB Tpeba MOCHiJ)KyBaTU B OJHOMY €KCIEePMMEHTi — OIHOIO
UM KiJIbKOX.

HucnepcHi cucteMu, AKi MOKHA JOCHIiAWMTU: a) MOMAITHIA MaloHes;
0) KaBOoBa U1 MUJIbHA ITiHA, 30MTi BEPIIIKI; B) CYCIEH3id I'PYHTY; I') Ipa-
IUIi Ha JKeJIaTUHi, arap-arapi, IIeKTUHi; ) OBoueBUii Ui (PPYKTOBUIL CiK
i3 M’saxorTIO ToITIO. IlomimiThCsA pesyIbTaTaMu JOCTiIAKEeHHS B KJaci.

3aBaaHHA 4

3MoaeJIoiTe AVCIIEPCHY cUCTeMY (300pasiTh cXeMaTHUYHO, CTBOPITH
3D-mozenn), AKY DOCJHiAMKyBasl — €MYJIbCiio, MiHy, CyCIIeH3il0 uu
Jparii.
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Slki peyoeuHU Ha3uearMb Yucmumu?

Bynb-akmuit peanbHUI 00’€KT HABKOJIO HAC — Ile KOMOIiHAIIISA Kijlb-
KoX (uacTo 6araTrox) peuoBuH. HaBiTh peuoBmHA, AKY Ha IMOOYTOBOMY
piBHIi 3a3BMYail yBasKarTh YUCTOI0, MiCTUTH AOMiMKU. YucTa peuyoBu-
Ha Ma€ CTaJIi BJIACTHUBOCTI, 3a CYKYIIHICTIO AKUX 11 MOYKHA BIi3HATHU ¢
BiIpi3HUTH BiJ iHIIIUX PEYOBUH.

To6To BMiCT ZOMIIIIOK y pPeUYOBM-  179999999999999999999999999999999
Hi, AKY BBAKAIOTh UHMCTOI0, TAKUE  mpuinanavm siaHOGHO UncTiX
MaJInM, IITIO HE€ BIIJIMBA€ Ha 11 BJiacC- PEYOBUH, SKi TPANNAOTLCS B
TuBocTi. OgHUM 13 HaBaKJINBIIIINX MOBCAKOEHHOMY XUTTi, € KyXOHHA
3aBJaHb cyuacHOI ximii € BupobHm-  CUlb <EKCTpar, uykop-paditana,

amcTunboBaHa Boga (man. 12.1).

IITBO HAAUUCTUX PEeUYOBUH. AmKe 0e3
HUX HEMOKJIMBUIN PO3BUTOK BUCO-
KUX TeXHOJIOTi, 30KpeMa MiKpOeJIeKTPOHIKH’.

=
AMCTHABOBOHA

AAR Npacok
Ta iHwWoi n

TexHIKH
o

Man. 12.1. 1. YmicT gomiwok y uykpi-padinaai He nepesuilye 0,1 %.
Y )XOBTOMY HEOUMLLEHOMY LIYKPi € LlyKpOBa naToka, sika MiCTUTb 6/IM3bKO
200 pi3HMX peyoBUH. 2. CTyMiHb YNCTOTN OUCTUNLOBAHOI BOAW nepesuLlye 99 %

Ljo make cymiwi?

Yum pisHATHCA ITicoK i rpaniT? Tu BiKe 3HAEI 3 Kypcy reorpadgii,
110 IiCOK — IIe OocaJoBa ripchbKa mOpoja, CyMilll APiOHMX 3epeH pis-
HUX MiHepaJiB. HaimomupeHininM MiHepajioM y micKy € KBapIl, AKUHA
IysKe cTifikuii mo BuBiTproBaHHA. OKpiM KBapIly I iHIINX MiHepaJiB,
Yy HiCKy TPaIISIOThCSI PaKOBUHI MOJIIOCKiB a00 ckaM’ AHIJIOCTi TBApUH
i pocanH (yramku). ToOTO mmicoK € MexaHiuHO0 cymiwiuLio, CKIAL AKOI
3aJI€KUTh BiJ Miciis 1oO0yBaHHA i yMOB YTBOPEHHA.
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KpynuHKY CKJIaIHUKIB y ITiCKY He HaO0yBaOTh HOBUX BJIACTUBOCTEH.
Ix moskHa BHOKPEMHUTH i3 CyMillli pisHMMU crocobamMu, HaIPUKJIAI,
MIpoCcifoBaHHAM KPi3b cUTa 3 OTBOpaMu pisdHoOro miamerpa. [leaki mine-
panau, HaIpuUKJIAg MarHeTUT, MOKHA BUJIydYuTH Maraitom. Tax camo
MarHiTOM BUJIYYAIOTh i3 MiCKy YaCTUHKU 3aJ1i3a, AKi IOTpPaNUIu Ty
BHACJIIIOK JiAJIBHOCTI JIIOAWHMA.

I'panir (Bixg jlaT. granum — «3€epPHO») TeXK MICTUTL 3epHaA PidHUX
MiHepaJiB — KBapIy, IOJIHOBOTO LINATY, CAIOLN. IXHi YJaCTUHKY BUA-
HO oKoM. Haiibisbilie B rpaHiTi uepBOHyBaTUX ab0 CipmX 3epPHATOK
moJnoBoro mnaty. HamiBoposopi, 0iryBaTi um »KOBTYBaATiI YaCTUHKH,
CXOJK1 Ha IIMaTOYKM KaJaMyTHOTO cKJia — KBapll. BancKkyui niaacTuH-
YacTi BKpamieHHsa — cjamoga. I[Ipore pismuamMuyu MeTogamMu BUAAJTUTH
i MiHepaJu 3 rpaHiTy, He 3PpYHHYBaBIIIN IOT0, HEMOXKJINBO. Al’Ke B
yMoBax ()OpMYyBaHHSA I'PAHITY IiJ Ji€l0 BUCOKOT'O THUCKY 1 TeMIepary-
pH i CKJIATHUKMN «IPOPOCTAIOTH» OAUH B OJHOTO, YTBOPIOIOUM IIiJIic-
HY CTPYKTYDY, cucmemy. Ila cucrema 3pyiHy€eThCA, AKIIO BUIATUTU
xo4a 0 OgMH il KOMIIOHEHT.

CucremaMu TaKOXK € BOIHI PO3UMHU KYXOHHOI COJIi i ITUTPUHO-
Boi KucaoTu. Kpucraan KyXOHHOI COJIi He IPOBOAATH €JIeKTPUUHUIHI
CTPYM, a ii BogHUN pPOo3UUH eJeKTporrpoBigauii. CosioHA Boga 3amMep-
3a€ 3a HUYKYOI Ta KMIIUTH 3a BUINOI TeMIlepaTypu NOPiBHAHO 3 AUCTHU-
JAboBaHo10. ToOTO cucTemMa, AKOIO € BOAHUI PO3UUH COJIi, Mae (ismuHi
BJIACTUBOCTI, BiIMiHHi Big BaacTuBocTel ii ckaagaukiB. OTike, ¥ PO3-
YUHAX YACTUHKU PO3UYMHEHOI PeUYOBUHU B3a€EMOJIIOTH i3 MOJIEKYyJIaMU
Bonu. I1lo BimbymeThbesd, KINO 1[I0 cucTeMy 3pyiinyBatu? Hampukiaan,
BUIIAPUTH BOJHUM PO3YMH KYXOHHOI COJIi, a BOAY CKOHIEHCYBATH.
Cyxa cinb, Tak caMo SK i To pOBUMHEHHs, He IIPOBOJUTHUME eJIEKTPUY-
HUHA cTPyM. A CKOHJZEeHCOBaHa BoJa KUIIITHIMe i1 3aMep3aTuMe 3a TeM-
nepaTyp, BJACTUBUX 11 AK YMUCTiN PEUYOBUHI.

JucnepcHi cucremMmu — CBiT, y AKoMy Mu KkuBemo. Jomy? Binbia
yacTuHa peuoBUHU BceecBiTy mepebyBae y Buraani muiay. Kocmiuanit
mpocTip, rizpocdepa # armochepa, 3eMHa Kopa ¥ Hajagpa MiCTATH pe-
YOBUHU B pP0o31pibHEHOMY, TOOTO ducnepcromy, ctaui. Ile TBepa KeHHA
TaKOYK CTOCYEThCA I'DYHTIB, OpraHi3aMiB, XapuoBUX IIPOAYKTIiB, JiKap-
CBbKUX 3ac00iB TOIITO.

Buau gucnepcHux cuctem

Oparni

Po3uunH CycneHsis Mina Emynecis :
(reni, xene)
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Yum nodi6Hi ii Yum pi3HAMbCA ducnepcHi cucmemu?

Y pos3uunax poamipu CTPYKTYPHHUX YaCTHHOK IIYKPY, KYXOHHOI
COJIi, IMUTPUHOBOI KMCJIOTH, IJIIIEPOJIYy TOIIO cyMipHil 3 posmipamu
MOJIEKYJI BOAM, PIBHOMipHO po3moaijieHi Misk HuMu. TBepai peuoBUHMU
BiIOKPEeMJIIOIOTH BiJl piAuH (PiIbTPYBaHHAM, i3 PO3UMHIB — BUIIAPIO-
BaHHAM po3dunHHHKA. CyMminri pigwH i3 pisHuMUu TemMnepatrypamMu Ku-
OiHHSA PO3AiAAIOTHL AUCTUJIIOBAHHAM.

Man. 12.2. 1. BigcTotoBaHHA. CyCneH3iqa rpyHTyY i3 HacOM PO3LLapOBYETLCS.
2. NekaHTyBaHHSA. Booy o6epexHo 311MBaloTb, 0Ccaj, 3a/MLLAEThCS

Y cycnensiax 4yaCTUHKU HEPO3YMHHOI TBePJOl PEUOBUHU 3HAYHO
OismbImi Bim mosierysr Bogu. Tomy cycmeH3ii i3 yacoM po3mIapoBYHOTh-
csl, TBEPJi YaCTUHKU OCiIal0Th, IK-OT MiCOK UM I'VIMHA B CKaJaMy4deHii
Boai (mas. 12.2, 1). HasBa 11p0r0 c1roco0y posaijeHHs cyMinri — Bin-
CTOIOBaHHA. 3 0CaAy BOAY MOXKHA 00EpPEKHO 3JIUTU — OeKAHmMysamu
(mau. 12.2, 2).

Ilina yTBOpEHA MyXUPIAMU r'a3y, PO3MOIiJIEHOTO B PiIHI UM TBEP-
it peuoBuHi. ITpukaagamMu € MuIbHA IIiHA, 30MTi BepIIKM, XJIi0, ITiHO-
miact (mas. 12.3).
Man. 12.3. [~
MiHn:
NMOpPOJIOHOBA,
MWUNbHA,
MOPCbKa;
xNni6, 36uUTi e _ _
BEPLUKU : s RTSTE

2 i~ |
Emyaveii, HATPUKIaZ, 106pe 3608- 100990999999909990990099909990990
b b
TaHa CYMiIlI OJIii 3 BOHOIO, TaKOK i3 EMynbratopy BUKOPUCTOBYIOTb Y
YacoM PO3IIAPOBYIOTHCA. B eMyJibcii  BVPOOHMLITBI XapHOBMX MPOAYKTIB.
IZIp16Hl KYJIbKHI pi,LIROI‘O KUAPY piBHO— IXHi Ha3BM YacTO Tpannanmca TObI

MipHO po3mOJijieH]l MiK MOJIeKYyJIaMU’ CEGIYEICERS M (222
p p A y LLINPOKO BUKOPUCTOBYIOTb Y LLIOKO-

Bogu. OpHaK i3 4acoM OJifl, TYCTH-  panuux eupoGax. MekTuH (E 440)
Ha SKOI MEHIIIAa IIOPiBHAHO 3 BOJOIO, MICTUTLCA B A6/TyKaX | rpyLLaXx.

! Taki, L0 MOXHa BUMIPSATU 04HaKOBOIO i3 YAMCb MipPKOI0.
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CILJIMBAE Ha IIOBEPXHIO. 31 BHMYKEHHAM TeMIIEPATYPU 3MEHIITYETHCA IITBUL-
KiCTb PyXy YaCTUHOK KUDPY I BOAU, PO3IIIapPOBYBaHHSA YIIOBLJILHIOETHCS.

Hna migBuIieHHa CTiKOCTiI eMyJbCiii BUKOPUCTOBYIOTh eMY.lb2a-
mopu. BoHu 3anobiraroTh 3JIMIAaHHIO YaCTUHOK KUpPy. MaiioHe3 I0B-
r'o He PO3IIIapOBYETHCH, a 3 IIIOKOJIAAy MOKHA (hOpMyBaTH IITOKOJIALHI
IIJINTKY caMe 3aBAAKU eMyJbraropam. Ik mie emyabratop, cxeMaTuyd-
HO 300paskKeHo Ha MaJIOHKY 12.4.

4

Man. 12.4. 9k gie emynbratop. 1. Onisa. 2. Emynsratop. 3. Boaa.
4. YacTuHKa emynbratopa cnopigHeHa oo xuvpy (a) n go sogm (6). 5. Emynbcis.
6. Kpanenbka onii (B) B OTOYEHHI YaCTUHOK EMYNbratopa, ki 3anobiraloTb 3IMNaHHIO
KpanesiboK 1 YTBOPEHHIO CYLiSIbHOrO LWapy X1py

Hpi6Hi TBepAi a0 piaAKi yacTUHKY, 3aBUCJIi B Ta3yBaTOMY CepeI0BU-
11i, 30KpeMa B IOBiTpi, ymeopwmbv aepo3oni. Hanpukiaan, y cMmory
Yy IUMi TBep/i YacTUHKU 3aBUCJIU B radi. MpAaKa yTBopeHa KpalmJinH-
KaMM BOAY, PO3IOAiJIeHMMH B IIOBiTPi. Uepes cBoi MaJIi po3aMipu TBep-
Ii uM pifKi YaCTUHKM MAalOTh HEBEJUKY HIBUAKICTH ocimamuA. Toxk
aepos30JIi MOPiBHAHO CTiHKi cUCTeMH.

Ipaeni — pucmepcHa cucrteMa, AKifl BjaacTUBUIT 0COOJIUBUN HATIiB-
pinkuii-HaniBTBepauil cran. Yum 6iH 3ymosaenuir? Iyxxe NOBri Mo-
JeKyJau OiJKiB y Apariax is M’ sSCHOro uu puOHOro OyJILHOHY YTBOPIO-
IOTh CBOEPiAHUI KapKac B ycboMy 00’ eMi piguuau. IlogioHuit kapkac is
JOBTUX MOJIEKYJI MEeKTHUHY € i B MapMmenaani. CTpyKTypa AparjiB MoKe
3pyHHYBaTHCSA BHACJIIJOK 3aMOPOKYBaHHA UM HarpiBaHHA, HATUCKaH-
H$, CUJIBHOTO CTPYIITYBaHHSA TOIIIO.

Yomy BasKJIMBO 3HATH I PO3YMITH OCOOJHMBOCTI YTBOPEHHS MeXa-
HiYHMX cyMiIe i qucnepcHux cucreM? e 3aCTOCOBYIOTh YMiHHSA BU-
OKPEeMJIIOBATH 3 HUX MOTPiOHI CKJIATHUKY UM, HABOAKU, POOUTH IUC-
IIePCHi cucTeMu CTinKimmumu?




§ 12. 3MiLLYEMO 1 PO3AiNAEMO

MopchKy BOAY 3HECOJIOIOTH (OIPiCHIOIOTH) AUCTUIIOBAHHAM. Bif-
CTOIOBAHHS € OJJHUM i3 KPOKiB 6araTocTyIleHeBOTO IPOIlECY OUUIIeHHA
KaHaJIizal[ilHUX CTOKIB 1 HiATOTOBKM IMTHOI BOAMW OO0 CIIOKUBAHHSI.
Bararo ngikapcbKux 3aco0iB BUTOTOBJIAIOTE ¥ (DOPMi PO3UNHIB, eMYJIb-
cifi, cycmensiii, miHu, aepos3osiB. BinbIle mpukIamiB BUKOPUCTAHHA
IUCIEePCHUX CUCTEM — Ha MaJIOHKY 12.5.

4

TECTYIO HABYAJIbHI PE3YJIbTATU

& MosacHrorw (%1 3acmocosyro  £E) Apaymenmyro @ Teopto

Man. 12.5. 1. Aepo3sonbHa papoba.
2. CTaBKn-BigCTiiHNKX BUPOBHUYMX CTOKIB HA MiAMPUEMCTBI.
3. CgiTnioBe Woy Ha Tni TymMaHy

@ 1. [{ai BiagmIoBiAi Ha 3amuTaHHA.
1) 3a 9knmu BAaCTUBOCTSAMU MOXHA BMi3HATU YNCTY PEHOBUHY?
2) Yki Buon omcnepcHux cuctemMm onncaHo B naparpadi?
3) K piloTb eMynbraTopu i 5K BOHW BMIMBAOTh Ha CTabiNbHICTL EMYNbCIA?
4) Yomy HaBiTb Ti pe4yoBUHU, SAKi 3a3BMYaAN BBaXAOTbCA YNCTUMWU, MICTSTb
JOMILLIKN?
5) Yomy HaguMCTi PEYOBUHW BAXKMBI 0191 PO3BUTKY BUCOKUX TEXHOONIN?

f g 2. HasBu MeTonm poO3IijieHHA cyMillieii, AKi ommcaHi B psaaKax
XYIOOKHIX TBOpPiB Ta 300parkeHi Ha kKaptuHi Koctsautura TpyToBCch-
Koro «JIiTo Ha cemi» (1o 1893 p.). Ilosicau hisuHy CyTh ITUX METO/IB.

1) 9 6aumB, SK MNWEHNLIO MUNN: 2) x
To woHankpaLliee 3epHO ( Al
Y BOAY TiNlbKM MANCh, AKPAa3 MILLO Ha OHO, T

MonoBsa X, HaBicHa, NanBe cobi Mo XBWUJi
(éBreH [pebiHka);




TEMA 2. locnifi>kyeMO | MOAENHOEMO PEUOBUHW, MEXaHIYHI CyMiLLi i CUCTEMU PEYOBUH

3) ... BMnapioBanu Cifib y MOPCbKMX 3aTOKax Ta 3 Yumaamm 3MCckoM NpoaaBanu
yymakam (Bosiogumup Manvk);

4) CaBa 3HaMLLOB COJIOHLL, Ha sKi MOro HaBenu nacku. Jlmwanoca HabpaTtu

5) ... y kKaBOBapuj nopyainum HaMokKNuii GinbTp i3 po3KBaLLEHUM A0 BArHUCTOI
KOHCUCTEHL,i XBycOM — e Tennmm (OkcaHa 3abyxko);

6) MNpoTe i kpokoaun He BignyckaB 3000u4i, HEBOMAraHHO BIACTyMalyun y
BOZY, CMiHEHY, HiOM 36UTi BEPLLKK, yoapaMu MOTyTHbOrO XBOCTa (Peabsips
Kirninr);

7) OpgHak AHxena, CXOnmBLLM Ha KyxHi xnib i Mapmenan, 3Hukna (Arara KpicrTi);

8) TyT HaBiTb Mpsika M’sika, 9K AnTaya aonoHsa (Map’sHa CaBka).

3. Ha3Bu gucmepcHi cucTeMu, Ipo AKi HIJIOCA B IIOIEPeaHIX ma-
parpadax i aKi gocaigykyBasu parimme. Ckaaau ysaraJbHIOBAJb-
HY TabJIUII0, HAIIPUKJIAJ TaKy.

Hasea YNHHUKN, Cnocobun
amcnepcHoi BnactmBocTi LLLO BMMBAIOTh BUOKPEMJIEHHSA
cuctemu Ha CTINKICTb CKTaHUKIB

@ 4. Toxyuucsd 10 IUCKYCii Ta 0OIPYHTYH CBOIO TYMKY.

@

Banepiin. 1 BBaxalo, L0 eMynbratopu i NiHOyTBOPIOBaYi
B Xap40BUX NPOAYKTax LUKiUBI.

AwanTi. 9 BBaxalo, Wwo 6e3 emynbratopis
i NiHOyTBOPIOBaYiB Yy Cy4aCHOMY XWUTTi He 0BiNTnCS.

5. CrBopu JsenOyK «JlucmepcHi cucTeMu B JOBK1JIJIi, Y MOEMY XO-
JOIUJIBHUKY, ¥ HAIIIOMY CiMeIfHOMY I'OCIIOIapCTBi» .

6. CtBopu ¥ pasoM 3 OJZHOKJACHHKAMM I OJHOKJACHUIAMU
BTiJIb y KUTTSA CIleHApifl pyXaHKMW, AKa MOIEJIOE Til0 eMYyJIb-
raTopa.

Yoro KOpUCHOTO BAAJIOCSI HABUUTHCS, OIPAIIOBABIIIN MaTepias
i BuKoHaBIu 3aBHaHHA? Jloayuu 3700YTOK, O(OPMUBIIU HOTO
Ha BJIACHUI PO3CY, 0 0COOMCTOTO ITOPTQPOJIiO JOCATHEHb.



.L‘

MOA MOﬂEKyﬂﬂPHA KYXHFI
UN TOTYIOTb KAB'AAP Y KAB'APHI?
o o o 6 N s

1 NPATHY 3’acyBartu:

® yyIM NOAibHI 1 YMM PISHATLCA MOJIEKYNIIPHA FACTPOHOMIS 1 MONEKYNSpHA
KYXHS i HOMY HayKOoBa TEPMIHOJIOriSi MOBUHHA OYTM TOYHO Ta OOHO3HAYHOLO;
AKi 3MiHUM BiAOyBalOTbLCS 3 pe4oBMHAMM Mif, Yac NPUroTyBaHHSA CTpaB
MONEKYNSIPHOT KYXHi.

BU3HAYAIO NPOBJIEMY

Katepuna. Ak To6i nonepegHii naparpad? Hikonn He aymana, Lo TepMiH
ANCrepcHi cUCTeMU acoLtoBaTUMY 3 MPUKMETHUKAMW PiIBHOMAHITHI, CTikiKi,
HECTIVIKi, CMay4Hi, KOPUCHI, LLKIA/INBI. ..

§

N
&

AHpApiiA. Tak, 44 He WoAHS POBUMO BiAKPUTTS I MONOBHIOEMO
CJ/IOBHUKOBUI 3anac! 9, Hanpuknag, HewlonaBHO Ai3HAaBCS, WO O3Ha4Yae
CINOBO kaB’sip — pub’a4a ikpa, cosieHa 3i cnewismm.

KatepuHa. To6TO kaBa TyT Hi 0 4Oro?
Lli cnoea He MaloTb CMiNIbHOro KOPeHa?

o
&

AHApin. AKWOo nepykap 4n nepykapka npauioTs Y NepykapHi, TO HOMy
KaB’sip Y1 KaB’spKa He MOXYTb NMpaLoBaT B KaB’ApHi 41 BONOAITU Helo? Ane
ToAi KaB’ap (NPOAYKT) i kas’ap (noanHa) — oMOHiIMU. Bo 3a ogHakoBOro
HaNWCaHHS | 3By4aHHS MalOThb Pi3Hi 3HAYEHHS.

KaTtepwuna. 3rogHa! 1o peui, dpaHuy3bkmin ximik LLapns Bropu,
CTBEPKYBAB, LLO B XiMii MOX/IMBO BCE. TOAi 1 KABOBY iKpY MOXHa
BUrOTOBUTU. ABO anenbCUHOBY. AIXKE MiX XIMIEIO i KyNiHAPHUM
MUCTELTBOM, 9K MU BXE NepecBigunnmcs, 6arato CrifibHOro.

AHppin. Ta we n Ha3ea naparpada intpurye! LLLo BOHO Take —
MonekynspHa KyxHa? MonekynsipHuin An3anH — Le NMpo XiMito.
A MonekynapHa KyxHa?

(&@ Katepuna. Otox! € Hag 4Mm NomipkyBaTw, WO 3’acyBaTn 1 OCNIANTU.

-’

AHpgpin. Tak, oo po6oTtun!
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HABYAIOCHA AOCNIAXYIOUYU

3aBaaHHAa 1

ITomipkyiiTe, 110 MOJKe O3HAUYATU TEPMiH MONEKYLAPHA KYXHA 1 CTBO-
piTh acomiatuBHuU Kyni 1o Hboro. Iloganrasyire, AKU BUTJIAL
MaJsu 0 CTpaBU MOJIEKYJISAPHOI KyXHi 3 TAaKMMHU HasBaMU. 3aIpPOIO-
HYHTe INTYYHOMY iHTeJIeKTy HaMaJIloBaTu Taki crpasu (Maj. 13.1)
i mopiBHANTE Pe3yJbTaT i3 OUIKyBaHHAMMU.

i
L

KpumcskoTaTapcesi 4ebypex 1

Man. 13.1. 1. IOBineiHa MmoHeTa HauioHanbHOro 6aHky YkpaiHm «YkpaiHCbKuii
oopLuy. 2. MowToBi Mapku «KpnmMmcbkoTaTapcbki 4edypekun», «KniBcbknii TOpT»

3aBAaHHA 2

IIpuroryi (hpyKTOBY iKpPy 3a OTHUM i3 perenTiB ab0 3HAWAM IHITNH Y
JONATKOBHUX AsKepesax imopmairii.

199999999999999999999999999999999

Peuent 1

CknagHUKKN: 4epBOHWI rperndpyToBUi NpouimkeHni cik — 250 mn; xonogHa

Boaa — 500 mn; HaTpin anbriHat — 1 1; kKanbui xnopua, — 3 r; umdpoBi Barn; ogHa

BENWKa 1 ABi CEPEeHI MUCKM; 3aHYPIOBaSIbHUIA BeHAEP YY1 KOHONUTEPCHKNIA BIHUKIK;

OpiGHe CMTO; BENNKNIA OOHOPA30BUIA LLMPULL; CyXa YACTa MOMOTHUHKA.

MocnipoBHICTb AiN:

1) ofHy i3 cepenHix MUCOK HarMoBHW [y>e XOI04HOK BOAOIO Wapom 15 cm 3a-
BTOBLLIKY;

2) y BenuKir MUCL 3MiLLIan HATPIN anbriHaT i3 NOOBUHOIO GPYKTOBOIrO COKY
rnepemillan 4O NOBHOIO PO34NHEHHS;

3) ponui pewty GpyKTOBOro COKY, MEPEMILLIAN | MPOLiAN B MOPOXKHIO CEPEOHIO
MMCKY, 3a4eKali, MOoKU i3 CyMillli BUayTe OynbbalLku noBsiTps;

4) y cepeaHin M1CLI PO34MHIM KasbLji Xnopua, y XonogHir soai 06’emom 500 mn,
no6pe nepemillasLUw;

5) HanoBHU BENMKNA OOHOPA30BUIA LLNPUL, CYMILLLLIO DPYKTOBOIrO COKY 3 HaTpin
anbriHaToM  06epPEXHO BUYABIION Kpanesbki B MUCKY 3 PO3YMHOM KasbLiii
xnopwuay;

6) NPOMWI IKPUHKMN, LLLO YTBOPUIINCS, Y MUCLL 3 OXONOLKEHOIO BOAOKO, CKOPUC-
TaBLUNCb CUTEYKOM YU LLIYMIBKOIO (BESINKOIO JIOXKKOIO 3 OTBOPaMM);

7) NPOMMUTI IKPMHKW MOMICTM Ha MONOTHUHKY, W06 BUAANMTY 3ariBy BOAY.
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PeuenT 2

CknagHuKun: anenbcnHoBuin cik — 125 mn; onia — 200 mn; Boga — 60 mn;

uykop — 20 r; arap-arap — 8 r.

MocnipoBHICTb Aiii:

1) nonepeaHbO MPOTArOM 2 roAuMH CWUIbHO OXOJI0AM, ajfie He 3aMOpPOXyM
padiHOBaHy 0nito;

2) nomicTn ang HabpsikaHHS arap-arap y BOAy Ha NiB rOANHK;

3) TUM 4YacoM peTenNbHO BUMUIA anenbCUHM 1 BU4aBU anefibCUHOBUN CiK;

4) 3miwar anenbCUHOBUI CiK i3 LIyKpOM i HaBpsaKNMM arap-arapom, a rnoTim
30U CyMiLL KOHOUTEPCBKUM BIHYMKOM Y1 BUOESKOIO;

5) Harpin, 06epexHo nepemillyoyn, CyMill A0 KUMNIHHS | Yepe3 XBUNWHY Mpu-
MUHN HarpiBaHHs;

6) nal cyMmilli TPOXM OXONMOHYTU, ane He 3aCTUrHYTU;

7) Habepu cyMill B OOHOPA30BUN MeOVYHUIA LINPUL, Y1 NineTky W Kpanamn
B OXOJIO[XKEHY ONito;

8) iKpWHKW, WO yTBOPUANCS, OOPE NPOMMUIA Ha APYLUISKY XON0AHOK NPOTOY-
HOO BOAOIO.

BuroroBnaiouu ppyKTOBY iKpY, MOKHA AOCHIAUTU TaKi NIUTaHHA:

+ Yu BIIMBa€ KUCJIOTHICTD COKY Ha ()OPMYBaHHSA iKpUHOK Y perenTi 1?
« Y MoKHA BUKOPUCTATH iHIITY PIAMHY 3aMiCThb 0J1ii?

« Yu BrimBae TeMirepaTypa oJiii Ha (h)opMyBaHHSA iKPUHOK Y perenTi 27

Iloginuca pesyibTaTaMu JOCIiAKEHHS B KJaci.

MonekynsapHa 2acmpoHOMisi ma MoAeKyAAPHA KyXHS

Moanexyaapua zacmpoHomia — HayKa Ipo PisuyHi 3MiHM 1 xiMiyHIL
IIepeTBOPEHHS, IO BiI0OYBaIOThCA i yac IpuroTyBanusa ixki. Paxiniri
1 (paxiBUMHi B rajiy3i MOJIeKyJISAPHOI racTpoHOMIii mparuyTb 3000ymu
HO08i 3HaAHHA TPO (Pi3MuHi 3MiHM Ta XiMiUHI mepeTBOPEeHHA, HA AKUX
I'PYHTYIOThCA KYJiHApHI IIporiecu.

b
3’ACOBYIOTh, HAIIPUKJIAL, IIPUUYNHY By T aETaie s

3arycaHHA MaioHe3y 4YM 30iJIbIIIeH- BUFOTOBJIEHHS MOPO3MBA MOXHa
Ha 00’emy cy@ie. [[na nporo Bucy- OXONOANTU PiAKMM a30TOM
BalOTh IiII0Te3M, eKCIEPUMEHTYIOTh. (—=195,75 °C) NpOTArom KinbKox

XBUNMH. YHaACNigoK LWBUOKOro

Monekyaapua KyxHsa — 1ie cydac- : :
OXOJIOMKEHHS PO3MIP KPUCTANMKIB

HI1 I_{e?"BHqu HIAXOAN 10 HpHPOTyB?Hj NboAy B MOPO3MBI MiHIMaNbHUIA.
HdA 10K1. MOJIeKyJIHpHa TraCTpOHOMIA 1 A TOMY 3aMOpOXeHa Maca
MOJIEKYJISPHA KYXHS CIIiBBIIHOCATD- OOHOPIAHILIA A HXXHILLA NOPIBHAHO
csA IpUOIU3HO TaK, AK HAYKOBUHM Me- 3 MOPO3/IBOM, BUPOGNIEHNM

TOZ Ta iHyKeHepHUt nu3ati. 3a TPaauLIHOI TEXHOJIOTIEIO.
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Y npuroryBaHHLI CTpaB MOJEKY- -
AAPHOL KYXHi BUKOPUCTOBYIOTH Di3- —
HOMaHiTHI mpucTtpoi. Hanpuxiaan o,
ninetku, QiapTpU, EeHTPUDYrH, [ |
cudOHU )14 ra3yBaHHA i CIIiHIOBaH- E406 Nﬂ: E401 e
Hs, YJIbTPA3BYKOBI IIPUCTPOI MAJIA ':‘:'n:(' Hﬁ‘?ﬂ
eMyJIbTYBaHHSA, BaKYyMHi BuIap- @ @
HUKU. A I1e — CcyXui Jifg i pigrmia
as3oT JK OXOoJomKyBaui. Arap-arap, -
HaTpifi aJbriHaT, KaJbIIil JIAKTaT —_
(mazn. 13.2) ra immri mo6aBKu JalOTh -~ Man. 13.2.
3MOry OyAb-AKUU B3BUYHUI Xapuo- o Xap4osi 06aBKM.
BUil IPOAYKT IPUTOTYBATH y (Popmi E327 3-:;":'1 1. Arap-arap.
miHKM, MOpPO3uBa, ApParjiiB, Kalcys 3 = 2. Hatpili anbriHar.
TOIIO. ¥ MOJIEKYJISPHiN KyXHi He au- 3. Kanbuiit naktar

BHUHA ITIiCOK i3 IuOYJIi UM JbOAAHUKY 31 CMaKeHOil CBUHMHA. 3PO3yMiJIo,
IIT0 TOTYIOTH TaKi CTpaBU He AJIA TOTO, 100 JOCUTA HAaroAyBaTH JIOIUHY.
IIpocTo X0UyTH JOBECTHU BCiM, IO MPUTOTYBAHHS 12Ki — IIe ITIOETHAHHA
ximii, pisukru, Oiosorii, gieTosorii Ta MucCTeITBA.

Ilimy, mampukaam, MOKHA BUTOTOBUTH He JIUIIIE 3 S€UHOr0 OiJIKa Um
BepIIKiB, a i i3 ppyKTiB, 0BOUiB, OopIIiB, cyniB. Komych HaibigbIIIe
CMaKYyIOTh TPAOUIIMHUN X0JIoAelb Uyn (GpyKTOBUM Mapmesan. Harto-
MicTh 0araTo XTo ByKe BIOJ00aB HeBeJMUKi AparJesi chepu 3 HApis-
HOMAaHIiTHiIIO0 HAUMHKOIO (MaJj. 13.3).

Man. 13.3. OQparnesi coepun

Cy0saimMoBaHi MPOAYKTH BUKOPUCTOBYIOTH AeAaJIi IITUPIIIE i B IOAeH-
HOMY XapuyBaHHIi, i B npuroryBaHHi HaniBpaOpuKaTiB MOJIEKYJIAPHOL
KyxHi. XapuoBi OPOAYKTU 3HEBOAHIOIOTh YHACJIIOK ITBUIKOTO 3aMO-
po:xyBaHHA (Big —70 mo —50 °C) y BakyyMHill KaMepi, 3 SKOI IIOTY K-
HUMMY IIOMIIAaMHJ BUTATAIOTH MAaMKe BCe IMOBITPs. Y HACIIIOK IIIBUAKOTO
3aMOPOKYBAHHA BOJIOTA B IIPOAYKTAaX MUTTEBO TBEPAHE, KPUCTAJIi-
3y€ThCsA. ¥ BaKyyMi KPHUCTAJUKHU JbOAY BHUIIAPOBYIOTHCS, MHUHAIOUYMN
piazxuii cran. Y cyOsmiMoBaHuX xapuax He Oinbire 1 % Bim mouaTko-
BOI KiJIBKOCTi Boau, 30epesKeHO CMaK, KOJIip i KOPHCHI CKJIAIHUKU.
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Cy06sriMmoBaHi IPOAYKTH ITic/asA AOAaBaHHS BOAM MOBHICTIO BiIHOBJIIO-
IOTh CBilf HOYATKOBUI BUTJIAML. 30epiraTu cy01iMoBaHi IPOAYKTH MOMK-
Ha 3a TemuepaTtypu Big —50 go +50 °C nmpoTarom KiJIbKOX POKiB.

HayxoBa TepmiHoJoria morpi6Ha i B ximii, i B Oyab-AKiii iHITii Ha-
yiri. TepMiH IOBMHEH TOYHO ¥ OQHO3HAYHO BHM3HAUATH YiTKO OKpecie-
He cheniajbHe MOHATTA. Temep T 3HAEI, SIKi MPOAYKTHU HA3WBAIOTh
cybsiMmoBaHUMHU. A TaKOK UMM ITOAI0HI ¥ UMM PiBHATHCA MOJIEKYJISAP-
Ha racTPOHOMiA 1 MOJIEKYyIApHA KyXHA. HiTKa TepMiHOJIOTiA Tae 3MOTy
VHUKHYTH HEIIOPO3YMiHb, IIOMIJIOK i CYyIIEpeUYOK Y HAyKOBOMY CIILJIKY-
BaHHI 1 JOKyMeHTaIrii. A 11e — CITPOCTUTH I y3araJIbHUTYU BUKJIaAeHHA
HAYKOBUX 3HaHb, YHUKHYTH IIOBTOPIB i 3aiiBux nmeraneii. Hampukaan,
TepMiHU npobiema, zinomesa, CNOCMEPEHeHHA, eKCnepumMenm, 6UCHO-
80K 3PO3YMiJIi JOCTIAHUKAM i JOCTiAHUIAM Y Oy Ab-AKil raaysi sHaHb.

N19999999999999999999999999999999

B oaHOMY 3 HamBigOMILLIMX
YoMy MOJIEKYJIAPHA FACTPOHOMiA  CBITOBWX XypHanis BMCOKOI
i MoseKkynApHA KyxHsA cTaju momy-  <YXHi CHEFy Ciuni 2021 poky

. Ha[pyKyBasm PO3MOBY 3
? ] .
JIAPHUMU B 0aratbox Kpainax? Bo B TR e TR E b S [t

Hill 3a3BUUYaili BUKOPUCTOBYIOTH Ha- KospuxeHkom. Mpukpacuam
TypaJibHi iHTpenieHTH, a CTPaBU Ma- mMarepian CBIT/IMHWN KIACUYHOT O i
IOTh ACKPABHUIH CMAaK i 4MCTUH apo-  MOJIEKYNSPHOro 6opLuy, 3po6neHi
Mart (mar. 13.4, 1). YKPaAiHCBKUM NOAPYXXKAM i3

3akapnatta €sreHom i OneHoto
Tpaguiifiai crpaBu yKpaiHCbKOI KyopsiBLEBUMMU.
KYXHi, 3 eJleMeHTaM! MOJIEKYJIAP-
HOI, MaIOTh He3BUYHIi (hopMU I KOJILOPYU, HEIIOBTOPHI CMaK1. A TaK1IM
(man.13.4, 2) 300pasuB MOJEKYJIAPHUAN OOPII IITYYHUHN iHTEJIEKT.

Man. 13.4.
1. CTpaBun MONEKYNSAPHOI KyxHi. 2. LLITy4HMI iHTenekT:
cam Marsiolo, ane He fiacyto
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CyOmimyBaT MOXKHA He JIUIIIE
bpyrTH, ArOommM, OBOUi, a H COKWH,
Karri, rpubu, HorypTH, CUpu, MOJIO-
KO, M’siCO, MOPEIIPOAYKTH, OOpIIi,
cynu Toio (main. 13.5). CyoOmimo-
BaHi CTpaBW He IIOTPeOYIOTH Oo0ja-
BaHHA apoMaTHU3aTOpPiB, OapBHUKIB
i KoHCepBaHTiB, TOMYy II0 36epira-
IOTh KoJip Ta 3amax. CyOaimoBani
MIPOAYKTU BUKOPUCTOBYIOTH Y TY-
PUCTUYHUX II0XOJaX, XapuyyBaHHI
BificbKOBUX, eKCIeAUIIisax ToIro. I3
cyOJIiMOBaHMX MiJINX 1 MOAPiOHEHUX
Arig rOTYIOTH PiBHOMAaHITHI cTpaBu,
OPpUKpPAaCcH JIJIs TecepTiB, HAIIOIB.

Man. 13.5. CybnimoBaHa ixa

TECTYIO HABYAIJIbHI PE3YJIbTATU

&1 MoscHiolo (21 3acmocosyio b Apeymenmyio (L) Teopro

@ 1. Jlaii BigTIOBiZi Ha 3BanmTUTAHHA.
1) Yum noAibHi 1 YM PiSHATBLCA TEPMIHN MOJIEKYIIPHA raCTPOHOMIS | MONleKy-

NSpHA KyXHA?
) AKi NPUCTPOi BUKOPUCTOBYIOTb Y MPUrOTYBaHHI CTPaBW MOJIEKYISAPHOIT KYXHi?
) 9ki nepeBaru Ta HeAONIKN MONEKYNSPHOT KyXHi MOPIBHAHO 3 TPaAMLiNHOK?
4) 9k monekynspHa KyxHsi BIJIMBAE Ha KyJIbTYPY XapyyBaHHS i CMTOXWBaHHS iXXi?
) 9AKi HAayKOBi MPUHLMNY NexaTb B OCHOBI MOJIEKYNSIPHOI FraCTPOHOMII?

) 9K MOXHa BUKOpUCTaT cybniMoBaHi NpoaykTn ANns po3B’A3aHHA Npobiem
XapyyBaHHS nioacTea?

f 5 2. YKJaaam mepesik TepMiHiB, HaBeJAeHUX y maparpadi, i BuTIy-
May ix.
3. IloacHu, 110 116 MOKHaA OyJa0 O MOCHIANTH, BUTOTOBJISIOUN
bpyKTOBY iKDY.

4. Ckiaamgm mepeik:

1) npunapas i nabopaTtopHUx onepaLdii, ski Tob6i JoBenocs BUKopUcTaTh nig,
Yyac NPUroTyBaHHs GPYKTOBOI iKpW;

2) di3nyHKX i XiMiYHMX 3MiH, AKi BigOyBanucs.
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5. OliHM pUMBVMKY NPUTOTYBAHHSA CTPAB MOJIEKYJIAPHOI KYyXHi 3
BUKOPUCTAHHAM PiAKOTO a30Ty i cyxoro Jboay i chopmyiaroi
paBuia 6e3MeYHOr0 KOPUCTYBAHHS I[i€I0 TEXHOJIOTIE0.

6. IToxaii perenT BUTOTOBJIEHHA GPYKTOBOI iKpH K OJIOK-CXEMY.

7. IIpouutau texkcr. HazBu isuuHmMil mpoiiec, AKUN 3yMOBJIIOE
CIIOCTEepe’KyBaHi ABUIA. SANPOMOHYH AW3aliH MOCJIiAy 3 OUM-
HIeHHA Ko(deiny Big JOMIMIOK ITicKY.
TexHonoria 06pobneHHs Yato ynyH nepenbdadae obepexHe oOCMaxyBaHHS
YanHWX JIUCTKIB Yy CrevuiasibHOMY 3aKpUTOMY NPUMILLEHHI. TBepamin KodeiH,
WO MICTUTbCA B HaMHUX JIMCTKAX, BUMAPOBYETbCA | KPUCTANI3YETbCA Ha

nmcTkax 6inoto «namopo3ssio». KpuctanizoBaHuin KodeiH, Skuii o Toro X
OCiae Ha CTiHax i CTeni NPUMILLEHHS, MOXHA 3ikpabaTn 1 3ibpaTu.

8. loxyuucs 1o fUCKycii Ta 00T'PYHTYH CBOIO IYMKY.

MycTtada. 9 BBaxato, Wo cybniMoBaHi MpoayKTN JOPOXYi
3a 3BMYAlNHI Ta LWKiNBILLI.

LllepoH. Ha Mmoto aymky, cybniMOBaHi MpoaoyKTn — Ay>Xe KOPUCHUI
BUHaxig. Burotosnatumy ix yooma, Tak 6yge nelieBLue.
9. IobGepu 1m0 AucKycii mopeuHWi, Ha TBOIO AYMKY, KOMEHTAap

i3-ITOMi’K HaBeJIeHUX 1 MOACHHU CBiil BUOip.

1) Pigknin azot? Cyxuii nig? AnenbCMHOBA iKpa 3aMiCTb JIOCOCEBOI? XiMmis
fKkacb. Xiba Take MoXHa icTu? { HiKoNM He HaBaXyCcs CKyLLTyBaTu Lie!

2) MonekynspHa KyxHs — Le §K KyniHapHuii nabopaTopHUN eKCNEepPUMEHT,
Yy IKOMY BUKOPMCTOBYEMO 3HaAHHS XiMmii, i3nku i iHXEHEPHOrO An3aiHy,
o6 NepeTBOPUTHN XY Ha LLLOCb AyXe 0Co0/IMBe, KOPUCHE, CMAYHE I LLiKaBe.

3) Teepaui 6opLu, piakuii xnib i gparnncTi BapeHnkn? 9 ue He icTumy! Y meHe
yCTaneHi xap4oBi 3BNYKM, He Hayy CEHCy 3MiHIOBaTU ix. He pusukyBatimy!

4) MonekynsipHa KyxHs — L€ UujikaBuii crnocié noepHaHHs Xximii, ¢isvkn i
iHXEHEepPHOro An3anHy OJ9 CTBOPEHHS IHHOBaLiMHUX i 3aXOrnBMX CTPas.
Lle gk marig, 3acHOBaHa Ha HayL,i 1 TBOPYOMY Nigxo4i 40 NPUroTyBaHHS IXi.

10. Po3po06u i1 anpo0Oyii perenT ikpu 3 BUKopucTaHHAM Kasu. Ha-
IUIIM CJIOTaH 0 CTBOPEHOTO IIPOAYKTY, 00irpaBIIu CJI0OBA 3 HA3BU
naparpada.

Yoro KOpHCHOTO BAAJIOCS HABUUTHCS, OMPAITIOBABIIN MaTepias
i BukoHaBu 3aBHaHHA? Jloayun 37100yTOK, OOPMUBIIHN HOTO
Ha BJIACHUI PO3CYI, 4O 0COOMCTOrO IIOPT(MOJIio JOCATHEHbD.



I
XNTTA BE3 CMITTA:

3AMOBIFTAEMO U YTUMIBYEMO
(%) o 0

O

1 NPATrHY

3’dacyBatu, ki @i3nyHi 1 XiMiYHi 3MiHWN PEYOBWH, CMOCOOW PO3aiNEHHS
MEXaHIYHUX CYMiLLEN i CUCTEM PEYOBMH BUKOPUCTOBYIOTb AJ151 BMEHLLEHHS
obcary Ta 6e3neYHOro yTunizyBaHHs Bigxonis.

BU3HAYAIO NPOBJIEMY

Banepiii. HapewTi 14 6in19 moro 6yanHKy NoCTaBUiInN KOHTENHEPW ANS
pO34inbHOro 36MpaHHs BiaxoaiB. A CKiflbkiM JOBENOCS NEPEKOHYBATU
OyAMHKOBY CMINILHOTY, WO Lie HECKN3AHO I BUTiAHO.

KatepuHa. Lle nobpe, agxe Te, L0 3a3BMYail HA3MBAIOTb CMITTAM,
Hacnpasai € LiHHO BTOPUHHOIO CUPOBUHOIO.

Banepiii. Tak, ane 1 goci B CMITTEBO3M NoTpansise 6arato HECOPTOBAHUX
BiOxo4iB. 9k i oe ix CopTyloTb — PO3AINATb HA CKNAagHNKN?

KaTepuHa. Ha copTyBanbHuX CTaHUisX.
BrkopuCTOBYIOTb BiAMIHHOCTI Y BIaCTUBOCTSIX,
Hanpwvknan MeTany i ckna, NnacTuky n nanepy.

Banepiii. TOGTO NPUHLNNM PO3AINEHHS CyMilLen
BiOXOAIB Ti CaMi, L0 MW BXE BUKOPUCTOBYBaNU
B KabiHeTi XiMii Y1 Ha KyXHi?

KaTepuHa. ABXeX, rofIoBHe, 106 MeToau po3aiieHHs

Oynu giesnmm i1 6esnedyHnMn. Agyxe CMITTEBA KpM3a He nnLie
Ha cyxozoni, a 1 B OKeaHi. A 3 0CBOEHHSAM NIOANHOIO KOCMOCY
BUHMKIA NpobemMa KOCMIYHOrO CMITTS.

Banepiii. NponoHyto aizHaTucs GinbLue Npo CMIiTTS
SIK CyMiLL i CNOCOOU BUOKPEMJIEHHS 3 HET KOPUCHMX CKIagHUKIB.

Katepuna. Tak, a we npo Te, Ak Tpeda cnoxmeaT NPOaYKTH i
KOPUCTYBATUCSH NMOCcyramu, o6 3MEHLLNTU KifbKiCTb MOOYTOBMX BiAXOAiB.

HABYAIOCH AOCNIAXYIOYU

3aBaaHHAa 1

HocaigiTs BugaHi Bam 3pasku BigxonaiB i/abo ixHi 300pakeHHA. 3rpy-
myiTe BiAX0au i1 MOSICHITHh MPUHITAT I'PYITyBaHHA.




3aBAaHHAa 2

§ 14. XKunTTAa 63 CMIiTTHA: 3aN06iraemMo i yTunisyemo

HoGepiTs npusaaaa i MaTepiaau Ta 3MOIEIIONTE:
* PO3AiJIeHHSA Ha CKJIASHUKU CMiTTs, IIJO MiCTHUTEL IIIMATOYKM IIjac-
TUKY, IePeBHY TUPCY, CTAJIEBi Oy PKU;
* BHUOAJIEHHA ILIAMU HaA(PTOIPOAYKTIiB, HAIPUKJAJA Ba3eJiHOBOL
OJIBH, 3 IIOBEPXHI1 BOAM;
s OUMINEHHS CTIiUHMX BOJ TipHMYOJO00YBHOI'O HiAIIPHUEMCTBA BiJ IIO-
IPiOHEHUX TiPpChKUX ITOPiMd.

3aBaaHHAa 3

JocimiTs KiJTbKiCHO BOJIOTICTD BiAXOAiB — KaBOBOI I'yIIli, YaiiHOI 3a-
BapKu uu iHIIKUX (Ha BuOip). 3BasKTeE HA Te, 1110 a6CO1I0MHA BOJIOTICTh
BigxoniB — maca Boau B HUX, a 8i0HOCHA BOJIOTICTL — BiOHOWEHHA
Macu BOAHM Yy Biixojax 0 MacH BiAXodiB, BUPaKeHa B YaCTKaX BiJ
OoOWHUIIL a00 y BiICOTKAaX.

Ak ymunisyrome eioxoou?

YrTunisyBanusA Biixo/iB OB’ A3aHe 3 PiBHOMAHITHUME (PiBUUHUMU,
XiMiuHMMU ¥ 6i0JIOTiYHMMU IPOIlecaMu.

3asBuuaii mepej yTuIidyBaHHSIM CBiJOMi CIIO;KMBAaYi 1 CIIOKUBAUYKK
COPTYIOTH Bigxoau Baoma (maji. 14.1, 1, c. 130). OcraTouHe copTyBaH-
HS 3OIMCHIOIOTH Ha COPTYBAJbHUX cTaHIiAX (Mmas. 14.1, 2, c. 130). I1e
la€ 3MOTY BiJOKpeMUTH MaTepianu, SKi MOKHa BUKOPUCTATH IIOBTOP-
HO, IIepepoOduTH Ha MI0Ch KOPUCHE.

YTunizyBaHHa —
nepepobNeHHs BiaxoaiB
Ha KOPUCHY NPOaYKLLtO

C

disnyHe

J

9 XimiuyHe )

(

BionoriyHe

J

Mpuknan;:

MeXaHi4yHe NoapibHEHHS

i NnepennaBneHHA
CKNIAHMX BigxoniB

Mpuknaa;:
yHaCnigoK HarpiBaHHs 6e3
[OCTYny MOBITPA MAACTUKY,

[0 BUCOKMX TeMneparyp
YTBOPIOIOTLCA HOBI
KOPUCHI pe40BUHN

N

Mpuknagn:

BUKOPUCTaHHA BakTepin
NeBHUX BUAIB ANF nepe-

pobGneHHsa nnucTa abo
TpaBu Ha KOMMOCT
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1. CopTyBaHHs CMITTS B MOOYTI.
2. CopTyBaHHS Ha cMiTTENEpPepoOHOMY 3aBOfi

PecaiikiiHr i mayHcaMKJiHT, TPO AKi BiKe Hmiaoca B maparpadi 7,
nepenbavaroTh gedopMyBaHHA, MOAPiOHEHH:A, MJaBJeHHA i (opmy-
BaHHSA HOBUX BUPOOiB TaKoi caMoi um HMK4U0i sikocTi. Hampukian, Bin-
XOIM CKJIA IOIIePeIHbLO COPTYIOThH Ha 6e30apBHi i KOJBOPOBi, IMOAPiO-
HIOIOTH i IIepenIaBiaAg0Th HAa HOBi BUPOOU.

YrTuinisyBaHHA eJIeKTPONPUJIALIB YCKJIAJHEeHe TUM, IO BOHU Mic-
TATHh 0araTo metasiedt i3 pisHux marepianis. Ile, mepemoscim, 3asriso,
Migb, amoMiHill, pisHi naactTuku. Takuit 6pyXT MOKHA IIePEepOOUTH,
AKIIO MOT0 CKIASHNKY MOBHICTIO BiJOKPEMUTH OAMH Bix ogHOro. KoH-
BEEP TPAHCHOPTYE €JEKTPOIIPUJIaAUu B cHelliaibHe IIPUMIINeHH, e
POGITHUKY ¥ pOOITHUIII po30MpPAaIOTh IX HA YaCTUHU ¥ cOPTYIOTh. Ilicaa
COPTYBAHHSA BTOPUHHY CUPOBUHY CIPECOBYIOTH IIiJl THCKOM i moapio-
HIOIOTH. IIoTiM mpociioioTh, BUIYUYAIOTE MATrHITOM MAaTepiaju, 3maTHI
HaMarHiuyBaTHCsA ¥ CTBOPIOBATH BJIacHEe MarHiTHe 1oJe, AK-0T 3aJi30,
HiKeJb TOIIIO.

JlazepHUM ceHCOpPOM BHM3HAYalOTh I'YCTUHY M BJIACTUBOCTI KOXKHO-
ro ¢parmenTa. Ile mae 3Mory BUABUTU U BiJOKPEMUTHU PidHI MeTau
1 cunimaBu. PeTeJbHUM COPTYBAaHHAM i3 BigXOmiB MOKHA BiJHOBUTH
maiixke 99 % umeTux marepiasiB. BimcopToBaHy BTOPUHHY MeTaJIeBY
CUPOBUHY KYNYIOTh METAJypriiiHi Ta MeTasooOpoOHi ITigmmpuemMcTBa.
Tam ii mepemnaaBasA0OTh, (GOPMYIOTh, TOOTO BUKOPUCTOBYIOTh (i3uuHi
IIpoIlecH.

XimiuHi IpoIiecu JommoMaraioTh PO3INEIIIOBATH IIJIACTUKOBE CMiTTS
HaCKJATHUKH, IPUIATHI JJI5 II0OBTOPHOTO BUKOPUCTAHHS IK CHPOBUHU.




§ 14. XKunTTAa 63 CMIiTTHA: 3aN06iraemMo i yTunisyemo

XiMiuHMMHU MeToAaMU MOXKHa IIepe-
pobuTu GaraTorrapoBuil U1 3a0pya- ﬁ i
HeHU# maacTuk (maa.14.2). s

Enepriro 3i cmirTa BupoOIAOTH, Cnoxusau _
CHAJIOIOYN HOTO 3a BUCOKUX TEMIIe- r Mnactukose
paryp — 6sauspko 1200 °C. YHaci- " CMITTA
IIOK 3TOPAHHA YTBOPIOIOTHCS BYTJIE- == '
KHUCJUH ras i BogsaHa mapa, TBepAuni /\ A/
3aJIMIIIOK — 30Jia. Bucokoremmnepa- Unctmin W\ Z 3\
TYPHUM HarpiBaHHAM 06e3 [TOCTYIIY nNacTuK o 7%
MOBiTPA ILJIACTUKOBE CMiTTs IIEPETBO- fepepotneHin
PIOIOTH Ha rasyBarTi i pigKi peuoBu-
HU, TOAi0HI KO CKJIAAHUKIB IPUPOJ- XimiuHe nepepobeHHs —
HOTo ragdy, HapTu i Byrimaa. TobTo CKIaHILLWA | [OPOXYUI NPOLEC,
OIEP?KYIOTh 1 CUPOBUHY AJIsI XiMiuHOL MOPIBHIOYY 3 MEXaHI4YHOO

IIPOMMUCJIOBOCTI, i manuso. IIpoTe Bij- nepepo6koio

XOJM He 3HUKAIOTh IMOBHIiCTIO. I BHACTIIOK cIIa/IlOBaHHSA, i BHACTIIOK Xi-
MiUHOTO IIepepo0IeHHS IIJIaCTUKOBUX BiIX0IiB YTBOPIOIOTHCA IIKiAINBL
DPEUOBUHHU. 1X YJIOBJIIOIOTH CHeIialbHUMHU (hiJbTpaMu, 1106 3amo6irtu
3a0pyAHEHHIO JOBKiLIA. Ta mOoBHICTIO YHUKHYTH HEOe3IIeUHNX BUKUIIB
ny:ke ckaagHo. Tomy BapTo mepebyayBaTH CBOE CIIOMKUBAHHSA TakK, 1100
ysaraJji 3MeHIINTH KiJTbKiCTh BiZX0AiB, IepeqoBCiM ILJTaCTUKY .

KoMmmocTtyBaHHS — pPO3KJaJaHHA OPraHivHUX BigXOmiB MiKpoopra-
HismaMmu. PemTku iki, aucTsa abo TpaBy IepepoOIsIOTh Ha KOMIIOCT,
AKUHA MICTHUTL IIOKWBHI peyoBUHUM AJdA pociauH. TakoK yHaCJIimZoK
KOMIIOCTYBaHHSA BUIIJIAETHCA TEMJIOBA eHeprid. ¥ IIpuBaTHUX TI'OCIIO-
IapcTBax ii BUKOPUCTOBYIOTH, HATPUKJIA, AJIs HarpiBaHHA BOAU B OY-
IVWHKY, OIlaJIeHHSA I'OCIOIapChKUX IMIPUMIIIleHb UM MaliCTepHi.

3Banuie TBepamx biorasose JliHia enekTponepecunaHHg
noOyTOBMX BiAXOMiB yCTaTKOBaHHSA

CBepaooBuHM

Y

BunpoobyBaHHA HGiorady Ha CMITTEBUX NOJIroHax
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Bioxoan
TBApPUHHMLTBA
EnexktpoeHepris

BIOrASOBE

3anuuiK1 pocsnH Bioxoan xap4oBoi Tenno
{ MPOMUCIIOBOCTI

Man. 14.4. BupobneHHs 6iorady Ha crneujanbHUX CTaHLLisX

Ha cmiTTeBUX 3BaMIIax 3 OpraHiuHMX BiAXOMiB Imifg giero 6aKkTepin
YTBOPIOETHCA 0ioza3. Bin moxibHMI 3a CKJIaA0M A0 IPUPOIHOTO ra3zy —
KopucHOI Konaysuuu. [{iada BugoOyTKy i 30upaHHsa 6iorasy Ha cMiTTe-
BUX IIOJIirOHAX OYpPATH CBEPAJIOBUHU, BUKOPUCTOBYIOTH CCTEMY TPYO
i momn (mau. 14.3, c. 131).

Ha OiorasoBux craIiiax i3 Bigxozis
(hepm BesrmKoi poratoi xymodu — T'HOMO-
BHUX CTOKIB i THOI0O — TAKO0K BUPOOJIAIOTH
6ioras. 11oro BUKOPHCTOBYIOTh SAK ITAJIH-
BO HA MiCI[EBUX TeILJIOeJEKTPOCTAHITIAX
(maun. 14.4). Hapukaan, 6iorasoBa cTaH-
1ia B cesi Besukuit Kpynins Ha KuiBmim-
Hi TOBHiCTIO 3a0e3meuye MOJOUHUA KOMII-
JIeKC eJIeKTpoeHeprielo i mae mpumOyTOK

. Man. 14.5. biorasose
Bl IIPOJAMKY €JIEKTPOEHEPIl1l B MEPEXY yCTaTKOBaHHS Ha KuiBLLMH
(mau. 14.5).

Ak npaeuneHo hogodumucsa 3 nobymoeumu gioxooamu?

HaiirosoBHimnie — BecTu TaKuii crocid »KuUTTsA, 100 3anobizamu
YMeEOpeHH0 IallepPOBUX, CKIAHUX, METaJeBUX, IJIACTUKOBUX, IIalle-
pOBUX, XapuoBuX Tomio BigxoxmiB. I[boro MmokHa MOCATTH, JOTPUMY-
ounch MeBHUX nopan (mas. 14.6). JIpykapcbKuil mamip MosXHa BUKO-
pucTaTH ABiUi AJyia ApyKy yepHeTOK. Ofdr, mocy s, mo0yToOBY TeXHIKY i
raJi?keTu, AKi 1oci MaloTh TOBapHY I[iHHICTH i Tepe0yBalOTh y pobouoMy
CcTaHi, MOXKYTh CKOpHUcTaTucs iHmri jirogu. I suime Ti peui, 1110 Bake He
MOJKHA BUKOPHUCTATH IIOBTOPHO, ITiAJIATAIOTH IePePOOJIEHHIO UM YTHUIIi-
3yYBaHHIO JJIA BUPOOJEeHHA eHeprii. YpelITi-peiT 3aJIullok, AKui He
MOJKHA IIepepodUTH, HiIarae 3aX0poOHEHHIO.
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3axX0poHeHHs —  130JII0BaHHA
IPOMUCJIOBUX i MOOYTOBUX BiIXOmiB
(Hailtyacrinie HeOE3IIEUHUX) — PO3-
MimeHHA iX y Hagpax 3eMJri i1 Mmop-
ChbKUX IryiuOuHax. {14 3aXOopoHeHHA
BiIX0MIiB BUKOPUCTOBYIOTH TipHUYI
BUPOOKM B3aKOHCEPBOBAHUX IIIAXT,
cueniajbHI ImiA3eMHI coopyau I
IPUPOJAHI IIYCTOTU TiPpCBbKUX IIOPi.
MopcbKe cepenoBUIlle BUKOPUCTO-
BYIOTh [JisI 3aXOPOHEHHS I'PYHTIB,
BUAOOYTHUX ITiJ yac 3arin0JIeHH aK-
BaTOPill MOPTiB i CyAHOMJIAaBHUX Ka-
HaJiB, ocamiB cTiuHmX Box. Tarox
Yy MOPA CKUJIAIOTh HPOMMUCJIOBI Bij-
xXonau, OymiBeJabHE CMITTSA, MaJlOaK-
THUBHI paJlioaKTUBHI BiAXoau B cIie-
iaJbHOMY ITaKOBaHHI.

Barapeiiku, akymMyJIsaTopu, pTyT-
Hi TepMOMeTpU ¥ JaMIHU IIOTPEOY-
IOTh  OCOOJIMBOTO  TOBOMKEHHS
(mai. 14.7). Ix 36upaioTs B oKpeMmi
KOHTelHepu # IepemaioTh cIellia-
Ji30BaHUM IiAIIPUEMCTBAM, 10 Ma-
IOTh D03BOJIM BiJ Jep:KaBHUX opra-
HiB Ha yTUJIi3yBaHHA HeOE3IMeUHUX
Bigxomis.

KOHTEWHEP

g

3amiHn He BukopucToByi

nonieTuNEeHoBI nonieTuNEeHoBI
nakeTu nakeTu ons
TKaAHUHHUMU nakoBaHHSA
cyMKamMu NPOAYKTIB
. b4
_—
KopucTyiicsa Hocu

OaratopasoBumMn  HGaratopasoBy
Tpyboukamum NASLWKY 419 BOm

3amiHn 3amiHun
0QHOPa30BI 0AHOpas3oB.i
CTaKaH4MKM CBOIM  KOHTEWNHEPU Ha
Kyx/iem GaraTopas3osi
Man. 14.6.

¢k 3ano6irTn yTBOPEHHIO Bioxoais

HE BUKMOAN ¥ CMITHUK
NIOMIHECLEEHTHY NAMAY!

HUX .
pns xmm“ AT, He 3a6pynnioil goekinna!

i
EHEPFOIBER IMIHHMX [UKEPEN

TAPEWOK, X!
BA ¥y,

ARYMYNATOPIS Jnai wignpausonany
X TEPMO

mETPID niesuscyeITHY Nty
Ann Beaoatomial ol

Man. 14.7. YTnnigyn 6e3neyHo!
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11006 sMeHIIUTH KiTbKiCTh BiIX0AiB, 0€3II€YHO TePepoOIATH YN YTU -
JisyBaTu iX, Tpeba 3HaTH (PisuuUHi ¥ XiMiuHi BJIaCTUBOCTI peYOBUH —
CKJATHUKIB IPOAYKIIii Ta makoBaHHA. [le 1acTh 3MOT'y BUOKPEMUTHU U
0e3meuyHo mepepoduTH iX.

Kocmiune cmitta — 1e HepoOoui mITyuHi KOCMiuHI 00’€KTH UHU
ixXHi pparmMeHTH, II10 PYyXalOThCA B KOCMiuHOMY mpocTopi (mas. 14.8).
IneTbca mpo TUcAUYL yJIaMKiB paKeT, CYyDyTHUKIB, iHIIIUX TPUCTPOIB,
SIKi 3 BEJIMKOIO IMIBUAKiCTE (7—8 KiloMeTpiB 3a CeKyHAY) 00epTaloThCA
HaBKOJIO 3eMJIi. SiTKHEeHHs 3 HUMHU He0e3IeuHe AJId aCTPOHAaBTIB i Koc-
Mmiunux amapatiB. IIoKu 1110 HeuncjaeHHi 3aco0u OJd 30MpaHHsAa CMiT-
TS B KOCMOCI 11epe0yBaOTh Ha cTaAii po3pobieHHs i BUTPOOOBYBaHHA.
To6To Ipo pe3yabTaTu TOBOPUTH 3apaHo. OmgHe 3 TOJIOBHUX 3aBAaHb —
Kamaaozi3yeéanHsa CMiTTA, 11100 MOTiM OOT'pyHTOBAHO Ai6paTu Haimi-
eBimmuii croci6 mpudbupanHusd.

Man. 14.8. KocMmiyHe cMiTTS — LLe Hacniaku Noacbkoi OisNIbHOCTI

3ACTOCOBYIO

Ocean Cleanup! — HexoMepIriiiHa eKoJIOTiUHA iH}KeHepHa opraHisa-
1isa, poaramoBana B Hizepiangax, ska po3po0Jisie TEeXHOJIOTiO IJIs BU-
JIYYeHHS IIJIACTUKOBOTO 3a0PyIHEHH 3 OKeaHiB i 30upaHHsA HOT0 B piu-
KaX, IepIl HisK BoHO morpanuTh y CBiToBHMiT oKean. CIIoOYaTKYy 3yCHUJIJIA
OyJ0 3ocepem:keHo Ha TuxoMy oKeaHi Ta HOTro CMITTEBUX ILISIMax, a
IOTiM HNOINMPEHO Ha PiUYKM B TaKUX KpaiHax, AK [HaoHe3isa, I'saTema-
jaa 1 CIITA. [Io1a BJIOBJIIOBAHHSA IIJIACTUKOBOTO CMITTSA 3aIIPOIIOHOBAHO
IJIaBHUI Oap’ep HA MOBEPXHI BOAM, AKMI HAIpPAaBJIAE CMITTA B 30U-
panbHy ciTKy. Maca nmiaactuky, akuii y gunai 2022 pory 3i6panu 3a
ZIOIIOMOTOIO ILIaBHOrO 0ap’epa, caraysa 100 000 kr.

" QUMLLEHHSI OKeaHy.
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Seabin? — comiaJgbHUIi IPOEKT, CIIPS-
MOBaHUUM Ha 3MEHIIEHHS KiJIbKOCTiI ILjac-
TaKy B CBiToBOMYy oOKeani (mai.14.9). Ile
OPUCTPiNi O 30MPaHHA CMIiTTsS, ILJIACTU-
Ka, neao(aHy, HapTONPOAYKTiB, ImajiuBa i
mMuitHuX 3aco0iB. Taka cobi cmiTTeBa ypHA,
AKY PO3TAIIOBYIOTH Y BOJi HeIIOIAJIiK IIPU-
craueii. [lomma 3abe3neuye BCMOKTYBaHHS
3acMiueHOl BOAM 3 IIOBEPXHi I IIPOXOIKEH-
HA 11 yepesd MIIIOK AJis 30MpPaHHA BCepemau-
Hi seabin. Maca cmirTsa, ake seabin mMoxe
BJIOBUTU, cArae 1,5 Kr 3a mgeHbr abo IIiB
TOHHU 3a PiK, pa3oM i3 MiKpomjacTMKOM po3MipoM a0 2 mMMm. ABTO-
pu BuHaxXoay O0araTopa3oBO BIOCKOHAJIIOBAJIM IIPUCTPill, 1100 3po0Ou-
TU MOT0 MOCTYIHUM JJISI MAaKCUMAJbHOI KiJIbKOCTI MicIlb Ha ILJIAHETI.
I mapasenbHO mpaIffoBaJ W HaJA IIPOCBITHUIITBOM i MigBUINEHHAM 00i-
3HAHOCTI JIIOZei, 11100 MaTU MOMKJIUBICTH OMHOTO MHS 3aKPUTU CBi
IPOEKT uepes3 HertoTpiOHicTh. Ile mpocTa, aje rewianbHa iges, i komIa-
Hia BxKe Buayumsa 3 okeany noraa 100 000 Kr cmiTTs.

Man. 14.9. MNMpucTpin ana
30MpPaHHA CMITTA B OKeaHi

Po6oTa-meny3y (Jellyfish-Bot) pospobuiu
B HiMernbkoMy IHCTHTYTI iHTeJeKTyalbHUX
cucteMm imeHi Maxca Ilnanka (man. 14.10).
Kepyouu morokamMu pigmHm, IPUCTPii 301-
pae mpeameTu B TOBIII Bogu. Kiibka poboTiB
MOJKYTb CITiBIPAITIOBATH, 11100 3aXOIIIOBATUA
¥ TPaHCHOPTYBATH IIPEIMETH, 3 AKUMU OTHO-
My He BriopaTtucs. Po6oTr maiizke Oe31TyMHUIH,

Man. 14.10. Jellyfish-

TOK He 3aBAae IUCKOMMOPTY IPUPOTHUM Bot NOBHICTIO MOBTOPIOE
MEIIKAHI[AM BOJIOIM, aKi oumigae. OmHax PYX1 CBOrO NPUPOLHOro
MOOiIbHiCTE poboTa Hapasi oOMes;KeHa IOB- npoToTuny —
JKIHOIO IITHYPAa eJIEeKTPOXKUBJIEHHS. Menysu aypesiii

JMocAarHeHHa XiMil y CTBOpPeHHI HOBMX NaKyBaJIbHUX MaTepiasis,
30KpeMa 0iOpO3KJIagHUX, BasKKO Imepeorinutu. Opranismu, mepemos-
cim OakTepii, po3KJIamaTh TaKi MarTepiaju 3a BiIHOCHO KOPOTKUIA
IPOMIiKOK Uacy — 3a3BUyUail Bil KiIbKOX THUKHIB 10 poky. lle cipusae
3MEHIIIeHHIO KiJIbKOCTi BigX0aiB, mMOTpeOdu BUTpaUaTH €Hepriio, BOLY
TOIIO HA YTUJIi3yBaHHA. Y TaKUH ciocib 36epiraroTh HEBiTHOBHI Ipu-
POOHi pecypcu — ByTinad, HahTy, IPUPOSHUI ras.

2 Mopchbke Biapo Afis CMITTS.
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Ywu He HAWBiAOMIINIIUM THUIIOM 610PO3KJIaIAHOTO IIJIACTUKY € ILJIACTUK
Ha OCHOBi POCIMHHOI CHPOBUHH. MI0ro MOMKYTh BUTOTOBJIATH, HAIIPH-
KJIaJ, i3 1eJII0JI03u, ajie HalvacTile BUKOPUCTOBYIOTh KYKYPYA3AHINA
KpoxMaJsib. ToOTO BUPOOHUIITBO ILJIACTHKA MOXKe KOHKYPyBaTH 3a
CUPOBUHY 3 BUPOOHUIITBOM IIPOAOBOJbCTBA. Aje He BCci Oiopo3KIamgHi
IJIaCTUKU BUTOTOBJISIOTH i3 POCJIMHHOI CUPOBUHMU, 1 He KOXKEH IIJIaCTUK
Ha ii ocHOBIi € 6iopo3kaagHUM. IcHYe TaK0K 0i0OpPO3KIAZHUN IIJIaCTUK,
KUY BUTOTOBJIAIOTH 3 MiHepaJbHOI CUPOBUHM, TOOTO 3 HAPTOIIPOAYK-

riB. Takuii IJIaCTUK Ma€ 3TaTHICTh PO3KJIAMATHCSH.

. . 199099999999999999999999999999999
EdexkTuBHicTh 6iopo3KIamaHHS

3aJIe;KUTh Bij 60araTboX UMHHHMKIB,  BaX/IMBO PO3PI3HATV MapKOBaHHS
30KpeMa TeMIepaTypu, Bosorocri, Pio-based (iscuposunm
HaABHOCTLI MiKpOOpramiaMiB TOIITO SHONEITRHTONG) e A ET)

L poop . = : biodegradable (6ioposknagHuii).
Tomy HaIiIIIe yTHJIi3yBaTH TakKi
BiXoou B MIPOMUCJIOBUX Komnocmepax. Ili mpucTpol mpaiomoTs 3a
JTo0pe KOHTPOJILOBAHUX YMOB — IIiIBUIIEHOI TeMIIepaTypu, BUCOKOT'O
BMicTy KucHIo. Ile cipuse onTuMaJIbHOMY PO3KJIaJaHHIO IIJIACTUKY.

VY nesakux kpainax €Bpomnu Bike cepTU(DiKYIOTh i MapKyIOTh IJIACTUK,
IIT0 MOJKHA PO3KJIACTU B JOMAIIIHLOMY KOMIIOCcTepi. AGOo K TaKUil IIjac-
TUK PO3KJaJaEThCA HABITh 3a 3BUUAHUX YMOB y BoAi uu I'pyHTi. Toxx
moskHa HaTpanuTy i1 Ha Taki mosHauku: OK Compost INDUSTRIAL —
o mpomucaoBoro kommnoctyBaHHsA, OK Compost HOME — mpunar-
HUIl 05 momMaliHboro KommoctyBauHsi, OK Biodegradable (water /
soil / marine) — poskJiamzaeTbeda y Boai abo rpyHTi (Mmas. 14.11). OTixe,
IJIACTUK, IPUSHAYEHUIN IJIs IIPOMUCJIOBOTO IIepepoOJIeHHA, MOKe
HEIIOBHICTIO PO3KJIACTUCA B JOMAIIIHHLOMY KOMIOCTEPi. A TUM maue —
y npupoaHuX ymoBax. Ha me Tpeba 3BakaTu, yTUJII3YIOUX BiIX0omu.

degradable degradable

OK biobased

4400 444

OK compost OK compost

a®fs G N

Man. 14.11. Tak MapkylOTb N1acTMKOBI BUPOOU: i3 CMPOBMHM BioNOrivYHOro
NoxomkeHHs (a) i 6iopo3knagHi B rpyHTi (6), y BOAI (B), MOpi (r),
npuaaTHi 4ng NnpoMMCNOBOro (r) M A4oMaLHbOro KOMMNOCTYBaHHS (4,)

OK bio-
degradable

INDUSTRIAL
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IHo Oiopo3kJamfHWMX IIJIACTUKIB BiZHOCATH
TaK 3BaHi OKcopo3kJamgHi — oxo-degradable
(man. 14.12). ¥ HuUX 10AaI0Th PEYOBUHH, IO IIPU-
HIBUJINYIOTh PO3KJIAJAaHHA IJACTUKY IIiJl Miero
CcBiTJIa ¥ KHMCHIO HMOBiTpaA Ha aApiOHI ¢parmenTu.

OfHAK MORAJBINY LOJIO IMUX IJIACTUKOBAX IIMAT- Man. 14.12.
KiB IIpOCTEeXUTH Hapasli HeMokjauBo. lle moxke MapKkoBaHHs
3arocTpoBaTU NpobsieMy 3a0pyJHEHHA MOBKIJIJIA  0kCOpO3KNagHOro
MiKpPOMJIacCTUKOM. nnacTuky

TECTYIO HABYAJIbHI PE3YJIbTATU

&1 Moscuioo &) 3acmocosyro  ¢ES Apaymenmyro () Teopro

@ 1. laii BigmmoBiai Ha 3amuTaHHA.

1) 9Aki Pi3nyHi, ximiyHi 1 GionoriyHi nNpouecn MNoB’A3aHi 3 yTUNI3yBaHHAM
BioxomiB?

2) Yomy yTunizyBaHHIO BiAXOAiB MOBMHHO NepeayBaTv COPTYBAHHA?

3) Y yomy cknagHiCcTb yTUi3yBaHHA enekTponpunanis?

4) Adkumn  MeTooamMm  BiOOKPEMIIIOIOTL  Pi3HI  MeTanu Ta cChnjiaBuv 3
enekTponpunagie, siki nepepobasioTL?

5) Ak BUroToBASOTb EHEPTIIO 3i CMITTS Ta AKi HACNioKW Lue Mae anga aoBkinna?

6) Yn Byab-sike CMITTS MOXHa CKOMMOCTYBaTU?

7) Yum BaxnBe MapkoBaHHSA BUPOBIB AN NPaBUIIbHOIO YTUMiI3yBaHHA?

8) Yomy po3pobHuku Seabin MpitoTb Npo Te, WO6 OAHOro AHSA ixHil GisHec
CTaB HEMNOTPIOHUM?

@ 2. [lo6epu 10 ckaaguukiB 1-5 cxemu (mas. 14.13) mvassu (A—E).

A — 3BaxopoueHHs; B — pekjaamyBanHA; B — 3amobiranHs;
I' — imme ytuiaisyBaHHA (HAIpUKJAJ BiJHOBJIEHHS eHEpTii);
JI — migroToBKa [0 IMOBTOPHOTO BUKOpPUCTaHHA; E — 1mepepol-
JeHHS.

Man. 14.13. NoBoaxeHHs 3 BigxogamMu
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3. HaBenu mpukJiagu onucanux y naparpadi:

1) KPOKIB iH)XEHEPHOro gn3anHy;

2) BiOMIMETUKN — BUKOPUCTaHHS BioNOriYHNUX METOAIB | CTPYKTYP AJ1S PO3P00-
JNIEHHS iIHXXEHEPHMUX PiLLEHb Ta TEXHONOTIN.

o

4. IlosgcHu: a) mmepeBaru i HeNOJIIKU CIIAJIOBAHHA BiIXOHiB fAK
cunoco0y yTuIisyBaHHs; 0) 3a MaIloHKOM 14.14 mmepeBaru mjaacTu-
Ka, IPUIaTHOTO IJIsi KOMIIOCTYBaHHS, HAJ OKCOPO3KIATAHIM.

100 % npungaTHWA @ Okco-

OJ19 KOMMNOCTYBaHHS PO3KNaaHUNI

Posknapaetbca Ha

MosHicTio JPiOHi pparMeHTm

pO3KnafaeTbes MNAcTUKy
- o
: o0,
. °o@o
: ° .o ® O .o
. - 52 B
: e,
: Okcopo3sknagHi
: nakeTu He
: KOMMOCTYIOTbCH,

KomnocTtoBaHi : a CTalTb
nakeTn nignarawoTb - CMITTAM

KOMMOCTYBAHHIO @

Man. 14.14. lNosicHn nepeBarv NAacTuky, NPMAATHOro A1 KOMMOCTYBaHHS

@ 5. loBequ 4uum cmpoctyil TBepmKeHHA «Cmocobu yTuiaisyBaHHA
CMITTA I'DPYHTYIOTBCA Ha 3arajbHUX IIPUHINIAX PO3AiJeHHA
cyMmimieii, pisMUYHUX 3MiHAX i XIMiUYHUX ITIEPETBOPEHHAX » .

6. Jomxyuucsa 1o qucKycii Ta OOI'PyHTYH CBOIO JYMKY.

Banepiin. 4 copTyio CMITTS BAOMA 1 3a0X04YI0 40 LbOro iHLKX.
Tpeba ndaTn Npo YNCTE JOBKINNA I 3a0LLaKyBaTH pecypcu!

BaneHTuHa. CopTyBaHHS CMITTS BAOMa —
MapHa crnpasa, BCe 0gHO B CMITTEBO3i BCE NEPEMILLAETLCA.




§ 14. XKunTTAa 63 CMIiTTHA: 3aN06iraemMo i yTunisyemo

MycTtada. Y Hawomy 6yamMHKy opraHisaoBaHO po3aifibHe 36MpaHHS
Bioxonis. Lle BurigHo, 60 3a BMBE3EHHSA COPTOBAHOI0 CMIiTTS
naaTMMo MeHLLe. A BiACOPTOBaHi KOJIbOPOBI MeTanmn

1 MakynaTypy npogaemo. Ha kowTu Bif npoaaxy obnagHanm
CMOPTMBHMA MangaHyunk!

Jleiina. CopTyBaHHSA CMITTS NOTPeOye BUTPAT HA KOHTENHEPW. @
A 3mMapHOBaHu Ha NepebupaHHsa HenoTpeby Yac — TeX rPOLLi...

‘,'~
MeTpo. 9 BBaxalo, L0 NUCTS B Napkax i Ha ByMLAX Tpeba LieHTpanisoBaHo
30upaTtin 1 cnanioBaTy Ha crneLjanbHUX NOiroHaXx.

—

KaTtepuHa. Onane nucts — ujiHHA CUPOBUHA, Ky Tpeba 36mpaTu ‘
" nepepodbnaTu. NMpoTe Mato CYMHIBM — YU HE MOPYLLUTB Lie piBHOBary -
B EKOCUCTEMI MapKYy.

Mpurip. 9 Ha 6ankoHi KOMMOCTYIO OBOYEBI O4YNCTKM,
iHLLi Xap40Bi PELUTKN B HEBEIMYKOMY KOMMOCTEPI,

a KOMMOCT BUcUNato Ha KNymoy 6ins OyauHky.
LLepoH. KoMnocTep y MiCbkih KBAPTUPi — HICEHITHULIS.
Anyke rHUNI PeLUTKU iXi XXaxIMBO CMepasThb.
@ 7. CTBOpH JienIOYK 3a OIIPaIibOBaHOIO TEMOIO.

8. IIpoanadmisyii ckJaj i KiTbKicTh BiIXO0/iB y TBOi#l OCceJIi 3a THK-
neHb. Po3po0u 1mm1aH 3aX0/iB, IKi JOIIOMOMKYTH 3SMEHIITUTH O0CAT
cMiTTsa i moaimmmuTu #ioro yruaisdyBanudA. Ilogimuca aum y Oy-
IUHKY, TPOMAaJi TOIIIO.

9. Hamanroii mtakaT mpo IIOBOAMKEHH 3 0COOJIMBO HEOE3TeUHN MU
Bimxomamu (OaTapeiKamMu, PTYTHUMHU JaMIIaMH ¥ TepMOMeTpa-
MM, XiMiKaTaMu TOIIO).

10. 3anpomnonyii crocio:
a) yonockoHaneHHs Jellyfish-Bot;
0) yTunisyBaHHS XyBasibHOI F'yMKW, KOO 3aCMi4eHi TpoTyapu B MiCTax.

Yoro KOPHCHOTO BAAJIOCS HABUMTHCS, OIpPAaIlIOBaBIIN MaTepiaJ
i BukoHaBIu 3aBraHHA? Jloayuu 3100yTOK, O(OPMUBIIHU HOTO
Ha BJIACHUY PO3CY/I, 10 OCOOMCTOTO ITOPT(OJIiO TOCATHEHD.
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A0CNIAMVYEMO
N KNACUDIKYEMO
PEYOBUHU




XIMIMHA ABETKA
(s) o) 0

O

1 NPArHY

3’qcyBaTtu, WO Take aTOMU 1 XiMiYHi ENEMEHTN,
SIK HA3MBAIOTb | NO3HAYAOTb aTOMU PISHNX BUAIB.

BU3HAYAIO NPOBJIEMY

LlepoH. My 0oCnTb 4acTo BXMBaM CIOBO aTOM, PO3yMitouu,
L0 NAETLCA MPO Ay>Xe Mai YaCTUHKM — CKIagHMKN PEYOBUH.

AHppin. Tak, NO4aTKOBI YSIBAIEHHS MPO aTOMM BXE MAEMO.
LlepoH. | ue nonpu Te, Wo nobaynTh ix He MOXEMO.
AHApi. ABXEX HE MOXEMO, ane B NpUrofi Ham cTanu Mogeni.

LLlepoH. 3rogHa, 3aBASKM MOAENSM MU 3MOTN YABUTU, CKillbKU
i AKX aTOMIB € B MOJIEKYNAX BOAMW, BYINIEKUCOrO i YaaHOro rasis.

AHppiin. Maew pauito! MogenioBaHHAM CKOpPUCTANNCS  ToAi,
KON NMOpiBHIOBaNU i3nyHi BNACTUBOCTI Ta B3aEMHE
po3TallyBaHHA aTOMIB y rpadiTi 1 anmasi.

LUepoH. Tak, Togi M1 AiNLWAN BUCHOBKY, WO (i3nyHi BAACTUBOCTI
LIMX PEYOBUH Pi3Hi NonNpu Te, WO YTBOPEHI BOHM OQHAKOBMMN aTOMaMMU.

AHppin. OTXe, BNaCTUBOCTI PE4OBUH 3a5exaTb Bif, TOro,
CKifTIbKM | IKMX aTOMIB € iXHIMM CKNagHUKamm, 9K BOHW pO3TaLLOBaHi.

LepoH. Likao. lymalo, Lo 4yac rmubLie 3a3vpHyTr
BCepeanHy Pe4oBUHU 11 3’acyBaTn OyaoBy aToma.

AHppin. Hymo gisHaBaTucs!

YyeHHA npo amomu: eumoku U Cb0200€eHHSA

AToMicTUUHI yABJIEeHHA 3apOJUJINCA B APYTrill IIOJOBUHI IIE€PIIIOTO
TUCAYOJIITTA Mo HaIoi epu. BoHM po3dBuBaiucA B HAYKOBUX IITKOJAX
CrapomaBHBOTO CBiTY.




TEMA 3. JoCnifxXy€eMOo N KnacndpikyeMo peyoBuHN

ATomicTuuHi ifeil JaBHUHU OiUIIIN 40 HAC IIepeBaskHO Yepes mIoeMy
«IIpo mpupony peueii», aBTOPOM AKO1 € pUMCbKHUH moer i ¢imocod Tit
JIykperniit Kap. Ock ypuBOK i3 IIbOT'O TBOPY:

: 009090990909999090909909099090909

3apas, xo4a 1 NOACHUB {1, L0 XOAHAa Piy i3 Hi4oro

He nocTtae i B CBil1 Yac y Hilo 06epHYTUChL HE MOXE,

Ta 6054M1Cb, LLIO MEHi Yepes Te NULLI He MHATUMELL BipW,

LLlo HanapibHilLInX Ha4YaTKiB peyei Hallle OKO He BayunThb,
JlyMKy Taky LLie Aoaam: y pedax — ue BXe BU3HATU MyCULl —
MicTaTbCs TinbLUS, KOTPI, XO4 iCHYIOTb, YCE X HEMOMITHI.

SAKi yacmuHKuU pe4o8UHU 8i0n0egidaroms yboMy onucosi?
Yu mosxkHa ix noba4yumu?

CyuacHi TexHOJOrii fal0Th 3MOTY He JuIlle T00aYUTH 300pasKeHHA
OKpeMUX aTOMiB Ha IMOBEePXHi pPeyoBUWH, a il mepecyBatu ix. Ba 6inb-
mre! AMepukaHchbKa OaraToHallioHaJbHA KOMIIaHiA 3 iHopMaIiiHuX
rexHoJjioriit IBM Research 2013 poky Bunycruia animariiinuii ¢pijgbm
«XJIOTYUK i 1oT0 aTOM » .

I cTBOpPEeHH 1 aHiMyBaHHS 300paskeHb BUKOPUCTAJIN MOJIEKYJIN
yaaHoTo rady. MoJsiekyu mepemMiniyBajm 3a JOIIOMOT0I0 HaKOHeUHUKA
CIeIliaJbHOTO IIPUCTPOI0 — CKAHYBAJbHOTO TYHEJBHOTO MiKPOCKOIA.
ITeit mikpockon mae 3amory orpumatu 30iabmieni B 100 minbitoHiB pa-
3iB 300paskeHHsa aTomiB (Maj. 15.1). Tu smorkelr caMOTy XK1 3HANUTU
1 moguBUTHUCA e} (PiIbM B iHTEpHETI.

Man. 15.1. 1. Kagp aHimauinHoro ®inbmMy «Xnonyuvk i 1oro atom».
2. CtBopeHe LI 306paxkeHHs1 «Xnonyumk i oro atom»




8§ 15. Mpo aToMu 1 XiMiYHi efeMeHTK: XiMiuHa abeTka

ljo eidomo npo cknad amoma?

Yu 3apsadxceHuili amom?

3rigHo i3 cyyacHNMM YSABJICHHIMU,
aTOM € CHCTEMOIO 3 0pa U eleKmpoH-
HOI 00010HKU. Y TIPUPOAL HAllMeHWIUTL
eNeKmpPuiHUlL 3aps0 — B eleKMPOHA.
Tomy poamip 3apAxy eleKTPoHA BU-
Opajiy OAMHUIIEIO 3apALiB 00’ €KTiB Mi-
KpocBiTy. ExcriepyumMeHTaIbLHO JOBETE-
HO, III0 AMOM eJeKMPOHEeUmpaLibHULL.
Yomy? Ile serko 3po3yMiTH, pO3IJIs-
HYBIIIA MAJIIOHOK 15.2.

Or:xe, atomu Iigporemy # Kap-
OOHY PiBHATHCA pPO3MipaMu 3apsALiB
Axep i KiabKOCTAMU €JEeKTPOHIB B
eJeKTPOHHUX 00oJsioHKax. Ile aTomu
pisuux BuaiB. Buam aTomiB masBa-
JU XIiMIYHUMU eJemMenmamu. 3apas
Bimomo 118 ximiuHmX eJeMeHTiB.
Y Bcix aToMiB XimMiuHOTO ejleMeHTa
OJTHAKOBI UMCJIOBi 3BHAUEHHSA 3apAIiB
Arep i KiJTbKOCTi eJIeKTPOHIB B eJIEK-
TPOHHUX O000JIOHKAX.

Cumeonu Ui Ha3eu XiMiYHUX
esieMeHmie

Y Hasubomy €rumnti pmgsa mno-
3HAYEHHs pPEYOBUH B3aCTOCOBYBA-
JW CHUMBOJIiYHiI 300pakeHHs. ¥ ce-
penHi BiKM KiJbKicTh aaximMiuHmX
CUMBOJIIB CATHYJIA KIJIBKOX THUCAY
(mam. 15.3).

Y npyriit monosuui XVIII ct. 6y10
3p0o0JIeHO CIIpOo0U BIIOPAAKYBATU Xi-
miumi 3Haku. IlosHauaTy KOKHY pe-
YOBUHY OKPEMIM CHMBOJIOM He Bja-
BajiocAd uYepe3 BiAKPUTTA OaraTbox
HOBUX PEUYOBMH. 3TOJOM CTAPOJABHIO
aNXiMiYHy CUMBOJIIKY OyJI0 3aMiHEHO
xXimiunnmu 3Hakamu (Maj. 15.4).

@ -
@)

CxemaTtnyHi 300paxeHHs aaep
1 eNeKTPOHHMX 0O0NIOHOK aTOMIB.
1. B atomi lNgporeHy 3apsag aapa
nopiBHIOE +1, a B eNeKTPOHHI 060-
JNIOHLj OOVH eNEeKTPOH i3 3apsaaom —1.
2. B atomi Kapb6oHy 3apsg sapa
CTaHOBUTL +6, B €NIEKTPOHHI
0060MOHL LWICTb €NIEKTPOHIB
i3 cymMmapHuM 3apsigom —6

Cpibno &inroxﬁ Q°¢°
ApceH i R (1% (EE Y R
3on0r0 & {3 E® 00O R
2% B R Z 2
(Doccbop%a N I'InaTMHa)@g)

[na ooHOi pe4yoBUHM iCHYBanmn
0eCAaTKN Pi3HNX 3HAKIB

O Hydrogen. TO Strontian .;:?'
G) Avote .’5'@ Barytes };’%
. Carton &H@ Iron _‘fgl
o Oxygen ) @ Zine b~
@ Prosions o} (©) Copper 56
D siv @ T
@ Maspesia ?o’f@ Silver -
@. Lime ml@ Gold g

3HakM XiMi4YHUX
€NIEMEHTIB
(opyra nonosuHa XVIII cT.)

Q@

@
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IIpore 1i 3HaKu Oys10 HE3pyuHO ApyKyBaTu. Tomy 1814 pory 3ampoBa-
I OyKBEeHY CUCTeMY XiMiuHMX cMMBOJIB. CuMB0/U XIMIUYHIX eJIeMeH-
TiB CKJIazajm a0o 3 IepIrol OYKBHU iXHiX JIATUHCHhKIX HA3B, a00 3 IIePIIIoi Ta
HacTymHOI OyKB (Tabsi. 15.1). ¥V Taxuii crrocid 6ys10 JOCATHYTO MaKCHUMAJIb-
HO MOXKJITBOTO 30JIMKEHHS CUMBOJIY XiMiUHOT0 eJIleMeHTa 3 HOro Ha3BOIO.

Y mam yac KOKHOMY XiMiuHOMY

lpoporeH (Big nat. rigporeHiym) — eJIeMEeHTY [Jajiil BJIaCHY Ha3By, AKY
«TOWA, LLLO HAPOOXKYE BOAY>; MUINYTh i3 BeJuKoi OykBu. [les-
Okcuren (Bin nar. okcureiym) — Ki HasBu T BxXe 3Haeur: l'igporex,

«TOW, WO HAPOOXKYE KNCIIOTY>;
Kap6oH (Big nat. kapOoHiym) —

«BYTiNNs».

Oxcuren, Kap6ou, Kanabmiii Toimo.
He moxHa B yCHOMY MOBJIEHH] 3aMi-
HIOBATU HA3BY XiMiduHOTO eJeMeHTa

BUMOBOIO toro cuMBoJy. He moTpiOHO TaKoXK 3aMiHIOBATU HA3BY eJie-
MEeHTa CUMBOJIOM y PYKoImucax abo IpyKOBaHUX TEKCTaX.

IloxomxeHHA HA3B XiMiUHUX €JIEMEHTIB pi3He I AysKe 1ikase. Jlokaaz-
HiIITe PO ITe 3MOKEIII Ji3HATHUCA 3 TOAATKOBUX IKepeJ impopMarrii.

HasBu n cuMBOMN AEAKUX XiIMIYHHUX ENIEMEHTIB

XiMiyHNA enemeHT
Ha3ea
Cumeon BumoBa >
JlatuHCbKa Ha3Ba CyyacHa ykpaiHCbKa

H Al Hydrogenium lpporeH
C Lle Carboneum Kap6oH
F dT0p Fluorum dnyop
[ Nog, lodum Wopn,
K Kanin Kalium Kaniin
N EH Nitrogenium HiTporeH
(o) 0 Oxygenium OkcureH
P Me Phoshorus Pocoop
S Ec Sulfur Cynbodyp
Ag ApreHtym Argentum ApreHtym
Al AnOMIHIN Aluminium AnOMiHiI
Au Aypym Aurum Aypym
Ca Kanbuin Calcium Kanbuin
Cl Xnop Chlorum Xnop
Cu Kynpym Cuprum Kynpym
Fe depym Ferrum depym
Hg Mopapripym Hydrargyrum Mepkypin
Mg MarHin Magnesium MarHin
Na Hatpin Natrium Hatpiin
Pb MnomMoym Plumbum MniomMoym
Si Cuniuin Silicium Cuniuin
Sn CtaHym Stannum CraHym
Zn LnHK Zinkum LinHk
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Lljo make nepiodu4yHa cucmema XiMiYHUX enemeHmie?

Ile mpupogua kKiaacudikamia XxiMidYHAX eJIeMeHTiB, AKa IPYHTYETh-
cs Ha iIXHiX BJIaCTUBOCTAX i BimbuBae 3B’ a3Ku Misk HuMu. Ilepioguuna
cucTeMa XiMiYHHX eJJeMeHTiB — Ba’KJIMBe [:Kepetio iHdopMaIllii mpo
Hux. XiMiuHi eJJeMeHTH B IepioAnMYHi cucTeMi pO3TaIllloOBAHO IOCJIi-
IIOBHO, 32 3pOCTaHHAM YMCJIOBUX 3HAUEHDb 3apPAIiB Aep aTOMiB.

MopsakoBui
HOMep C|f|JMBOJ'|
[MopsaaxkoBMin HOMEpP XiMIYHOrO efleMeHTa B MNepioanyHin 26
CUCTeMi OOPIBHIOE YACIOBOMY 3HAYEHHIO 3apsay 9apa Fe
Moro atoma i, BiNnoBiAHO, KiIbKOCTi €/1eKTPOHIB
B €JIEKTPOHHIN 0O0NOHL. depym

Hassa
Komipka 26 nepiogmnyHoi Tabnuij

HaiimmomupeHimum cyyacHUM BapiaHTOM MePiOAMYHOI CUCTeMU Xi-
MIiUHUX eJIeMeHTiB € ABOBUMipHa mabauus. ¥ KOKHil 11 komipyi 3a-
3HAYEHO NOpsA0K06Ull HOMeED, HA368Y U CUMB0J XiMiUYHOTO ejieMeHTa.
Posrisabmo KoMipKy 26 nmepioguunoi Tabauii (man. 15.5). Ximiunuit
cumBoJ Pepymy — Fe. Beanumna sapany aapa aroma @epymy +26.
B esnexTponHii o6os0HIII aToMa Pepymy 26 eIeKTPOHIB, CyMapHU 3a-
pPan AKX JOpiBHIOE —26.

HABYAIOCA AOCHNIAXYIOUYUN

3aBpaHHa 1

IIpouuTaiiTe omuc OJHOTO 3 AOCJIiKEHb, 3MiICHEHNX Y TO3aMIHYJIO-
my croJitti. IlopiBHANTE MOIETH aTOMA, 3aIIPOIIOHOBAHY 3a PE3YJIb-
TaTaMU IIOTO JOCJiAKeHHs, i3 Cy4acHOIO.

IIlo 6ymo Bimomo Ha ToOit yac?
ATtomMu — nmysKe MaJii eJIeKTPOHENTPaIbHI YaCTUHKY PEUYOBUHM.

IIpoTuiesxkHo 3apAnKeH] YaCTUHKYU NPUTATYIOTHCSA, a OJHONMEH-
HO 3apAKeHl — BiJIIITOBXYIOTHCAH.

Y peuoBmHaAX € eJIEKTPOHU — Ay Ke MaJli HeraTUBHO 3apsaKeHi
YACTUHKU.

HeAKi pedoBUHY CAMOUYMHHO BUIIPOMIiHIOIOTH AY:Ke MaJIeHbKi (cy-
MipHi 3 aToMaMH 1 eJIeKTPOHAMH) IIO3UTHUBHO 3aPAIKeHi YaCTHH-
Ku. I{i yacTuHKY BOAJIOCS BUSIBUTH, 00 BOHU 3aCBiUyIOTH (DOTOUYT-
JIUBY PEUOBUHY, MOTPAILJIAIOUYM Ha Hel.
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Y yomy nmpoobaema? Tpeba Oy10 mosAcHUTU, AK OyJ0oBa aToMa 3a6e3-
Imevye Moro eJIeKTPUUYHY HeHTPaJIbHICTh.

IIlo mpunyctuau? ATOM € OZHOPIAHOIO TMO3BUTUBHO 3aPAAIKEHOIO
cheporo, y AKill piBHOMipHO, Haue POA3BMHKMN B KEKCi, PO3IOaijeHi
exexTponu (maJ. 15.6).

Ax nepeBipanu? CupamyBasy NOTiK MaJIeHbKUX ITO3SUTUBHO 3apdA-
I)KeHNX YaCTHUHOK Ha AYyiKe TOHKY 30JI0Ty doibry (maa. 15.7).

OpHopigHa NO3UTUBHO 3apaaxeHa Kyns

HeratnBHo 3apsagaXeHi enekTpoHU

Man. 15.6. Mogenb 6ynosu atoma,
npaBuIbHICTb IKOi Tpeba Byno nepesipuTn

Citnouytnmeuin ekpaH Jyxe ToHKa 30n0T1a ¢osnbra

e

S .
I.\ i._‘ l._. l-.\ ‘-\.\ K_‘ s
(e e o i i i

*

ke By Ky W,
Fow i e

Okynsp Mikpockona -4z

R

[xepeno BUNpomiHioBaHHA
NO3UTUBHO 3aPAIKEHMX YACTUHOK

Man. 15.7. Cxema npucTpoOIo AN NepeBipky NpaBuibHOCTI Moaeni 6yaoBm atoma,
300paxeHoi Ha MasltoHKy 15.6

IIlo mporno3yBaau? Y pasi mpaBujib-
HocTi mMozeni OymoBu atoma (Maj. 15.6)
MMO3UTUBHO 3apAMKeHI YaCTUHKU Maju 0
MIPOUTHU KPi3b 30J0TY (DOJBTY, HE BiAXUJIIA-
ouuch (maja. 15.8).

Man. 15.8. OuikyBaHi pe3ynbrtat OOCNiIAXKEHHS
B pasi NpaBuMibLHOCTI MOAENi aToMa,
300paxeHoi Ha MastoHky 15.6
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IIlo BusBuau? Hepennka KiIbKiCTh ITIOBUTUBHO 3aPAIKEHUX YACTH -
HOK BiIxXmnJjacs B Pi3HUX HAIIPAMKAaX, 30KpeMa IIpocTo 0iJis mKepe-
Ja, gdKe IX BUIIPOMiHIOBAJIO.

Axoro BucHoBKRy minmau? Mogens OygoBu aroma (Majn. 15.6) cy-
IIEPEYUTH CIIOCTEPEIKEHHAM.

Ax mosicamau cmocrepesxkennsa? Ilpu-
OYyCTHUJIN, IO MO3UTHUBHUN 3apsJ B aTOMi
30cepeyKeHn y AyKe MaJiil IeHTpajb-
Hilt vacTuHi — aapi. Tob6To 3anpomnonysa-
JIX HOBY Moze b (MmaJ. 15.9).

vy

V
/J

Y uomy 1i cyrb? MacuBHe IIO3UTUB-
HO 3apsdAlKeHe sSIpo B IIeHTPi aToma Bijn-
OuMBae MaJIeHbKi IIOBMTHBHO 3apsamKeHi
yacTuHKU. AOO K YHACJTiIOK 3iTKHEHHS M

. . onenb atoMa, dKa He
3 HUM BOHMU [JEINI0 BiAXMJIAIOTHCA BiJ 1IO- CyNepeunTL pesybTaTam
YaTKOBOTO HAIPSAMKY PyxXxy. B aTromi 0a- OOCIOKEHHS
raTo BiJILHOT'O IPOCTOPY, TOMY OiJIBIIiCTH
MMO3UTHUBHO 3apAMKEHNX YaCTUHOK 0e3IEPENIKOIHO MTPOXOAATh KPidhb
HBOT0. T00TO HAIIPAMOK IXHBOT'O PYXY HEe 3MiHIOETHCSH.

11 momenn aToma, o CyTi, TaKa caMa, AK i cydacHa. AmKe HaeTh-
¢S TIPO IIO3UTUBHO 3apAIKeHe AAPO I eJJeKTPOHU B IIPOCTOPi HABKOJIO
Hboro. IllompaBaa, 3rogom 3’sAcyBaiau: eJeKTPOHN HEPiBHOMipHO po3-
moxiysieHi B 06’emi aroma. Ik came? AKuM 3aKOHOMipHOCTSM IiAIo-
panKoBaHo e posmoxia? Ilpo 1e AisHaeTecs B cTapIiInx KJjacax.

CrTBOopeHHs cy4acHOI MojeJsii OyTOBM aToMa € BaKJIUBUM IJs PO-
3YMiHHSA BJAaCTUBOCTEM aTOMiB, HPUUYMH IOAIOHOCTI II BimMiHHOCTI
aTOMiB TOTO caMOT0 i Pi3HUX XiMiuHHX ejgeMeHTiB. Posyminua Oymo-
BH aToMa JAa€ 3MOI'y MOSACHUTH iXHIO B3A€MOJiI0 3 iHITMMU aTOMaMU,
IPOTrHO3YBaTH 3JATHICTH ATOMIB CIIOJIyUaTHCH, IIeperpylIoByBaTHCH,
BUIIPOMiHIOBAaTHU ¥ mOrJanHATU eHeprio. Ha ocHOBI cyyacHUX yAaBJIEeHb
PO aTOMHM IIOSCHIJIN PalioaKTHUBHICTL, MAarHeTU3M, OIITHUYHI SIBUILA
Tomro. Ile Bce BasKJIMBO 1A CTBOPEHHSA HOBUX MaTepiaJis, JiKiB i Tex-
HoJioriti. CyuacHa MOZeJIb aTOMa € OCHOBOIO IJIA PO3BUTKY HOBUX Ta-
Jy3ei HayKM, HaHO- i KBAHTOBUX T€XHOJIOTIH, ()OTOEJEKTPOHIKHM TOII[O
(mau. 15.10).
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Man. 15.10. CyyacHi Hayka I TeEXHONOTIi 'PYHTYOTbCS
Ha ysIBNEeHHAX Npo OyaoBy atoMa

TECTYIO HABYAJIbHI PE3YJIbTATHU

@ MoscHroro ) 3acmocoeyro @ Ap2ymeHmyro @ Teopro

@ 1. [lai BixmoBiai Ha 3amuTaHHA.

1)
2)
3)

7 2.

Y moxHa nobaunTtu atom? HYomy?

LLlo € ronoBHMMK CKnagHnkamm atoma?

Yomy 3apsg enekTpoHa BUKOPUCTOBYIOTb SIK OOMHULIID 3apsany 00’eKTiB
MiKPOCBITY?

YoMy aTOM — enekTpoHenTpasnbHa YacTuHKa?

LLlo Take XiMiYHUI enemMeHT?

YoMy BuMHMKNA noTpeba y CTBOPEHHI MPOCTOI Ta 3pO3yMinoi CUCTEMM
XiMIYHUX CUMBOJIB?

Yum BykBeHa C1MBOJIiKa XiMIYHVX efleMEeHTIB KpalLia 3a nonepeHi XiMiuHi 3Hakmn?
Yomy CMMBOM OOHMX XiIMIYHMX €NIEMEHTIB OAHOOYKBEHI, a iHLUNX — OBOOYKBEHI?
YoMy NOXOaXKEHHS HAa3B AKX XiIMIYHMX eNIEMEHTIB LW 1 00Ci He 3'ACOBaHO?

IIpuramaii KpoKM HAYKOBOTO METONY W BHOKpeM ix Yy

IOCJTigKeHHi, onlrcaHoMYy B Imaparpadi.

3. Cxapakrepusyii ckjaan aromiB Oxkcureny, Cynbdypy, Harpiro,
Xopy.




8§ 15. Mpo aToMu 1 XiMiYHi efeMeHTK: XiMiuHa abeTka

4. Busnau:

1) yncnoBe 3Ha4YeHHd 3apaay sapa atomiB Aypymy (Au) — CKnagHMKiB 3010TOI
donbru;

2) KinbKiCTb €NeKTPOHIB B aTOMi MarHito;

3) 4McnoBe 3Ha4YeHHs 3apsaay Aapa atoMma XiMiYHOro enemMeHTa, sKLLOo B MOro
€JIEKTPOHHI 000/OHLL 16 eNeKTPoHiB.

5. 3anuinm i1 BUMOB XiMiUHUM CUMBOJI eJIeMEeHTAa:

1) yncnoBe 3HAYEHHSN 3apsay Aapa atoma 9koro +15;
2) B atoMmi g9koro 13 eneKTpoHiB.

6. IlopaagxoBuii HOMep XiMiUHOrO ejeMeHTa B IepiogWYHil
cucremi — 20. 3anuIriTs #oro Ha3By, CUMBOJ, YKaXKiTh BeJIH-
YuHY 3apAny fAapa aToMa, 3a3HauTe KiJbKiCTh €JeKTPOHIB B
€JIEKTPOHHIN 000JIOHIII aToMa ITHOT0 eJieMeHTa?

7. 3anmumy Ha3BU ¥ 3a3HA4Y UMCJOBI 3HAUEHHA 3apsafiB AIep
aToOMiB XiMiUHMX eJIeMeHTiB, Yy CHMBOJaX AKUX € BeJUKa abo
MaJjia JIJaTuHChbKa OyKBa S.

8. Posramyit cumBoam ximiunux eimemeHnTiB Pochopy, Harpiro,
Kapbony, AsoMmiHil0 3a 3pOCTaHHAM KiJIBKOCTI €JEeKTPOHiB
y iIXHiX aToMax.

9. Ckmagm ysaraJbHIOBAJbHY cXeMy, yV fAKii 3a3Ha4 o3Ha-
Ky Kjaacu@ikarilii, HaBeau KiJbKa IIPUKJALIB HAa3B i CMMBOJIIB
ximiuHux egemeHTiB. CkopucrTaiicss 3amIpoOIIOHOBAHUM IIPU-
KJIagoM abo Ha CBiii po3cyn 3MeHII UM 30iJbII KiJbKiCTh O3HAK
KJacudikallii Ta npuKJaaaiB Ha3B XiMiuHux ejnemeHTiB. Iligroryu
JOBIIKY PO IOPiUHY MidKHAPOAHY IIPEMiio, 3aI0OYaTKOBAaHY Ha-
YKOBIIeM, Ha YeCTh AKOTO Ha3BAaHO XiMiuHMI eJeMeHT, B aTOMi
Aaroro 102 egeKTpoHU. Y IUIITN HA3BY IILOT0 XiMiUHOTO eJIeMeHTa
y BiITIOBIAHY KOMipKY CXeMH.

[NoxooKeHHA Ha3B XiMIYHUX eNIEMEHTIB

3a Ha3BamMu reorpadiyHux 3a 3a 3a
1 aCTPOHOMIYHNX 0O’ EKTIB BJIACTUBOCTAMM

| | |
Comaner ) [ on ) ome )
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@ 10. Joxyuuncsa 1o 1MCKYycCii Ta OOTPYHTYH CBOIO JYMKY.

AHnppin. bynosa atoma Bigoma, TOX He BapTo AOCnioXyBaTw ii gani.

Jleiina. Po3ymiHHA 6yo0BM aTOMIB BaXMBe A8 PO3B’A3aHHS @
Ccy4acCHUuX np06neM, Hanpukiaa, CTBOpeHHA HOBUX €KOJI0TiYHO
YncTux oxepen eHeprii. ToMmy gocnimkeHHs OyaoBy aToMa TPUBaIOThb.
11. CrBopu: a) crieHapii pyxaHku, AKa MOJEJI0e OyI0By aToMa
(man. 15.2, c. 143), i pasoM 3 OTHOKJAaCHUKaAMU I OMHOKJIACHU-
IAMU BTiJb il B JKUTTs; 0) IentOYK 3a OIMpaIibOBaHOIO TEMOIO.

12. ITigroryii moBigomaenua « HoBi iMmeHa B mepiognunii cucremi
XiMIiUYHHX eJIeMeHTiB» .

13. Sanpononyii CTBOPUTHU XiMiUHE TOBAPUCTBO ¥ TBOEMY 3aKJIami
OCBiTU If OpraHi3yii KOHKypC Ha KpaIy eMbyemMy JJisd HbOTO.

14. Jli3HaiicA, CKOPHCTABIINUCH JOAATKOBUMH [I:KepejlaMu

irdopmarrii:

a) L0 03HA4aloTh anxiMivyHi CMMBOM Ha repbi KoponiBCbKOro XiMivHOro Toea-
pucTtea (Royal Society of Chemistry) Benukoi bputaHii;

©) xTo Taka Capa JleHr (Sarah A. Lang) i 40 4oro TyT pinocodCbknin KamMiHb;

B) UM TPanasioTbCSA anxiMiyHi CUMBOMU M XiMiYHI 3HaKn Ha repbax, MOHeTax,
OaHKHOTax, NOLUTOBUX Mapkax KpaiH, 30kpema YKpaiHu.

IMoginucsa 3qo0yToro iHopMmaIlriero B Kjaci.

15. IleperBopu mociimzoBHicTs umcesn (mas. 15.11) ma mocuri-
JIOBHICTh CUMBOJIIB XIMiUHUX €JIEMEHTiB i HANMUIIU YKPATHCHKOIO
MOBOIO 8i0n08i0b Ha BiTAaHHS-TACJIO, IO yTBOpuaocsa. Ckaagu aiis
OJHOKJIACHUKIB 1 OJHOKJIACHUIIL TaKe came abo iHmie (Ha TBil
poscyn — pedyc, KpoCBOP TOIO) 3aBAaHHA.

SO VPO -

Yoro KOpPHUCHOTO BAAJOCS HABUMTHCSA, ONPAIlIOBABIIN MaTepiaJ
i BukoHaBiu 3aBHaHHA? Jloayuu 3700YTOK, O(POPMUBIIU HOTO
Ha BJACHUM PO3CYI, O 0COOMCTOrO0 IMOPT(OJIio JOCATHEHD.

Man. 15.11
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XIMIYHI ®OPMYNN — CKNAAHUKW
XIMIYHOI MOBW 1 A>KEPENIO
IHOOPMALLIT MPO PEHOBUHW

1 NPArHY

3’sicyBaTu, LLLO Take XiMivHi GopMynn 1 Ans 4YOro BOHM NOTPIGHI.

BU3HAYAIO NPOBJIEMY

MycTtada. CborogHi 3aMmMcnmBcs Hag TUM, WO Take dopmyna yCrixy.
Ak ragaewl, Y € Gopmyna ycnillHOro BUBYEHHS XiMii?

KatepuHna. lymalo, W0 € — AONUTAMBICTb,
LislecnpsMOBaHICTb, HAMoONErnBICTb.

MycTtada. Xiba ue popmyna? Agxe popmyna — Le KopoTka popma
CMMBOJIYHOIO 3anucy iHpopmMauii, iK'y MmaTemMaTtuLi.

KatepuHa. | He nuwe. Dopmysolo TaKoX Ha3MBalOTh 3arajibHe
KOPOTKE BU3HAYEHHS! IKOrOCb MOJIOXKEHHS, BiHOLLIEHHS, 3aKOHY.
dopmyny B LbOMY 3HA4YEHHI MOXHa 3aCTOCyBaTK A0 BiANOBiAHOMO
KOHKpPEeTHOro BMnaaky. Mexe, Hanpuknag, uikaBuTb popmMyna KOXaHHS.

MycTtada. OTtakoi! 9 4yB, WO KOXaHHS — Le MONeKynu fodaminy,
OKCUTOLMHY, CEPOTOHIHY, aapeHaniHy n eHpopdiHis. CyuinbHa ximis!

KatepwuHa. LLIo npmxoBaHo 3a TakMmMu YyaepHaubKuMmn Ha3zsamm?
¢ki aTOMM € B MOJiekyax Luyx pe4oBuH? CKinlbkn aTOMIB TOro
YK TOro XiMIYHOIO eNneMeHTa B KOXHIn?

Myctada. CborogHi BUB4aTUMEMO XiMi4Hi GOPMYNN, TOX Ai3HAEMOCS,
Ky iHOOpPMAaLLio NPO PEYOBUHU MOXHA 3000yTH 3 HUX.

KatepwuHa. Toai oo po6otu!

HABYAIOCHA AOCNIAXYIOUU

3aBpgaHHAa 1

3MoeII0iTe, CKOPUCTABIINCH iTPOBUM KOHCTPYKTOPOM, MOJEKY-
JIW YaJHOTO Tasdy I KMCHIO a00 BMOepiTh HA CBi#l poacysn iHImi 3aco-
0u mozesrroBaHHA. CipoOyiiTe: a) AKHAWKOPOTIIIE 3aIIicaTh, 3 aTOMiB
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AKNX XiMIiYHHX eJIEMEHTiB CKJIaAal0ThCA I[i MOJIEKYJIUN, CKiJIBKY aTo-
MiB KOYKHOT'O BHUAY B MOJIEKYJi; 6) BUMOBUTHU BTOJIOC IIi 3alucu. 3a-
MUIITHh BiTHOIIIEHHA MiK KiJIBKOCTAMM aTOMiB y MOJIEKYJIi YaHOT'O
ragy. IIpe3eHTyiiTe pe3yabTaT BUKOHAHHSA 3aBIaHHAA.

IlopiBHaiiTe: a) cTpaTerii BUKOHAHHA 3aBJaHHA PIBHUMU I'PYIIaMU’;
0) KOMIAKTHICTD i 3pyYHiCTh 3alKCiB; B) 3p03yMiJicTh 3amuciB iH-
muM y9HAM I yueHunam. Ilimcymyiite, uusa cTpaTerisds BUKOHAHHA
BUABUJACA Halle(peKTUBHIIIOI0, & 3alIUCU — HAWKOPOTHINMU I Hal-
3PO3YMLILIIINMH.

Ljo make ximiyHi popmynu?

Twu B:Ke 3HAEII JeAKi OYKBEHi CHMBOJIA XiMiYHUX €JIeMEHTiB — CBO€E-
pizay ximiuny aberky. HacTtynHuit eTan onmanyBaHHA XiMiuHOI MOBU
OB’ sI3aHUH i3 XiMiuHUMU (hopMyJIaMU PEUYOBUH.

Ximiuny ¢popmyany Bogu H,O BumMoBaseMo aw-08a-o. Ileit 3anuc mo-
3HAYAE MOJEKYNY BOIU — eAEeKMPOHEUMPANbHY CUCMEMY CNOAYLEeHUX
00uH 3 00HUM Y nesgHiil nocaidosHocmi amonmis. SIkux? [[Box aTomiB
T'igporeny (H) #1 ogaoro — Oxcureny (0). ¥V ximiuHi#i ¢hopmysai Bogu
niopsadxosum iHdexcom 2 mpaBopyd Bia cumBouy ['igzporeny moaHaue-
Ho nBa atTomu l'igporeny, fAkKi € B MoJiekyJIi. Bijisg xXiMmiuHOTrO CUMBOJY
Oxkcureny y (popMyJii Boau iHAeKCy HeMae, 00 B MOJIEKYJIi BOIH JIUIITE
onuH Takuii atrom (maj. 16.1).

® H,O Mn aur-nsa-o

XimiyHnin  lHoekc  XiMidHun Moaenb monekynu Boau.
CUMBOJ CUMBON 1. MaTepianbHa (MacwTabHa).
loporeHy OkcureHy 2. 3HakoBa — xiMmiyHa popmyna

Ximiuny dpopmyay migi Cu Bumosasgemo kynpym (man.16.2, 1). Pe-
YOoBMHA Migb aTOMHOI OymoBU, cucTeMa OaraTbox atomiB Kympywmy.
Ileit 3ammc TakoK o3Havyae atom Kympymy.

Y MoJiekyJi a30Ty, OOZHOTO 3 OCHOBHUX CKJIQAHUKIB MOBITPsA, ABa
aromu Hitporemy. Ximiuny ¢opmyny asory N, BUMOBASIOTL eH-08a
(mau. 16, 2, 2).
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32 Bcud-
# m N2 ‘» en-nea

Man. 16.2.
1. Migb — pe4yoBMHA aTOMHOI O0ya0BW, 3 NPaBU/IbHUM MEPIoANYHNM
pOo3TallyBaHHAM YaCTUHOK Y MPocTopi. XiMiyHa ¢dopmyna migi — Cu.
2. Monekyna a3oTy CkJ1agaeTbes 3 ABOX atoMmiB HitporeHy. XimiuHa ¢popmyna a3oTy N..

OKpiMm XiMiUHUX CUMBOJIIB ¥ iHIEKCiB, ¥ XiMiYHUX (hopMyJiaX BUKO-
PHUCTOBYIOTH IOIIOMisKHI BHAKU — OYKKU. HUMU BUOKPEMJIIOIOTH I'PYy-
U aTOMiB, I110 TOBTOPIOIOTHCA. [y»KKH1, HAIPUKJIAI, € B XiMiuHUX QOp-
MyJiax CKJaAHUKiIB 3aco0iB Big meuii — marwii rizpokcuay Mg(OH), i
amrominii rizpokcuny Al(OH),. I1i ximiuni ¢hopmMysI1 BUMOBJIAIOTH TaK:
MaezHill-0-aut-08i4i, anwMminii-o-aw-mpuyi. IligpagkosBi iHgekcu mpa-
BOPYY BiJl AYKOK Y TaKUX (POPMYyJaX CTOCYIOThCA KOYKHOI'0 XiMidHOTO
eJIeMeHTa, CUMBOJI AKOI'0 3aIllcaHo B Ay:KKax. To0To 3amicThb hopmysa

Mg(OH), i Al(OH), MOsKHA GYTO 638~ 110 000000000000000090909007

nmucatu MgO,H, it AlO; H,.
. . . . XimiyHa popmyna — Le yMOBHUN
AKicrull 1 KiabKicHUll CKJan pe- 3anuc ckiagy pevoBuHM 3a
YOBUH BifoOpakaioTh, KOPUCTYIO- [0MNOMOrrOt0 XiMiYHUX CUMBOIIB,
YNCh 3HAKOBUMU MOOeasmMu — Xi-  IHAEKCIB i AOMOMIKHUX 3HaKiB —

MidHEMU (DOpMYyJIaMU. AYXOK.

IlopiBHANMO SKicHME 1 KiIbKiCHUI CKJag BOAHU I IigporeH MepoK-
cuny — mepekmcy BogHio (maj. 16.3, c. 154).

Mognerynu 000x peuoBUH yTBOpeHi aromamu I'igporeny it Oxcure-
Hy. OTiKe, AKicHUll CKJIaA BOAU U TiApOTeH IepOKCUAY OJHAKOBUIi. 3a
niopadxkosumu indexcamu B XiMidHUX (hOpMYyJIaxX MOKHA CXapaKTepu-
3yBaTH KiJbKiCcHUl cKJaa pedyoBuH. KinbKicTh aTOMiB y pe4yoBUHI mO-
3HauaoTh OyKBoo N. BigHomenHa Mik KigbkocTsamu atomiB Iigpo-
reny i1 OKcUTreHy B MOJIEKYJIi BOAU TaKe:

N(H): N(O)=2: 1.
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Y moseryJri rizporeH nmepokcuny apa aromu I'igporeny i 1Ba aTromu
Oxcureny. Tox BigHoIenHa Mixk aTromamu l'inporeny it Oxcureny B
MOJIEKYJIL IiIpOreH NepOKCUy iHITe HidK ¥ MOJIEKYJIi BOOM:

N(H): N(O)=2:2a60 N(H): N(O)=1: 1.

Ha npurkaani xiMmiyHuX hOpMYyJI peYOBUH BU IIle pa3 IIepecBiIUnIN-
Ccsd: cUCTeMa CHMBOJIIB, AKMMHU IIO3HAYAIOTL 00’ cKkTU XiMii, AKicHO Ta
K1JIbKiCHO XapaKTepu3yIoTh iX, € IIPOCTOIO i 3pYyYHOIO.

12% — Man. 16.3.
HPYE%%?&EEN A 1. AkicHui
rono ot lomme | KiNbKiCHWIA cknap,
\“j’}" Boau. 2. FigporeH
p— nepokcuoy —
nepexkncy BOOHIO

KoegimieaTn — 11e uwucaa nepen ximMiuvammu opmysamMu. 3amuc
2Fe osunauae nBa atomu Pepymy (BUMOBIsAeMO d8a ¢hepym). 3amuc
5H,0 (BumoBiAeMO n’amb aui-06a-0) 03HAUAE II'ATH MOJIEKYJI BOIU.
Y n’aru mosekyaax Bogu — 10 aromiB [lizporeny i 5 aromiB Oxcureny
(mai. 16.4). Tak camo Ak y maTeMaTuili, koegiiiear 1 nepexn popmy-
JIJaM¥ PEYOBUH He 3alUCYIOTh, OTHAK 6epyTh 0 yBaru.

29999

Man. 16.4. 5H,0. Y n’atn monekynax sogu 10 atomis lNgporeny n 5 atomis OkcureHy

3ACTOCOBYIO

XimiuHi hopMyau — 1€ CKIAAHUKU XiMiuHOI MOBU, AKa AOoIOMAa-
ra€e po3yMiTu CBIT pe4yOBUH Ta BiKPUBATU HOBI MOXKJIMUBOCTI A4 Ha-
YKOBUX IOCJHiI)KEeHb 1 TEXHOJOTiYHOT'O PO3BUTKY. XiMiuHi (hopmynin
MO’Ke BUTJIYMauUTHU OyAb-fAKa JIOAWHA, SKa OlaHyBaja asu Ximii.
XimiuHi (popMysaM peyoBUH 3a3HAUAIOThL HA TOBAPHUX eTUKETKaX
(man.16.5). IlepecBiguuca B mboMy, 3aBiTaBII1 A0 KPaMHUILi, alTe-
KU TOIIO.




§ 16. XiMiuHi dopmMynn — cknagHUKN XiMiYHOI MOBW
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dopmynn
noBeclogHo!

TECTYIO HABYAJIbHI PE3YJIbTATU

@ MoscHroro &) 3acmocosyro @ Ap2ymeHmyro @ Teopro

@ 1. [{ai BiagmoBiAi Ha 3amuTaHHA.
1) Lo Take ximivyHa dopmyna i 9K ii BUTnyma4mtn?
2) Lo B ximiyHii popmMyni xapakTepnaye SKiCHUM cknag pevoBnHN? KinbkicHWIA
cknan?
3) Lo o3HavaloTb koedilieHTn nepe XiMiyHUMn popmynamn?
4) ns 4oro BUKOPUCTOBYIOTb XiMi4HI dopmynn?
5) Yu MmoxHa 3MiHIOBaTW iHOEKCU B XIMiYHUX dopmMynax?
6) Lo o3HavatoTb 3anucm 10H,0, 3CO,, 5H,0,, 4S, 7AI?

| 2. TomoBHM cxemy (MaJji. 16.6) cioBamu: onuH, cKJIaz:, I'igporeny,
OKcureny, AKicHUIA.

e R [ }f ML
. o CKNna, iMiYHUI cUMB
XiMiyHMIN cumMmBON - A c on
J
- / . N
bina cumBony
a )
HeMae iHOeKcy.
IHoekcom Lle o3Hauae,
no3Ha4eHo L0 B MONeKySi nuiie
2 atommn —
aToOM LbOro XiMiYHOro
KinbkicHuin } NIEMEHT
L J—>| S efleMeHTa )

Man. 16.6. Onuc aKiCHOro i KinbKicHOro cknaay Boau
3a i 3HaKOBOO MOAEN — XiMIYHOK (POPMYIOI0
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3. 3anmumu I BUMOB XiMiuHi (hopMyJsin peuoBUH, MOJAETI AKUX
300paskeHO Ha MaJIIOHKY 16.7. 3Bask Ha Te, 1110 Ha MAJIIOHKY O6i1uM
KOJBOPOM II03HAUeHO MojeJti atomiB Iigporeny, uepBoHUM —
Oxkcureny, wopuum — Kapb6ony, curnim — HiTporeny, 3seie-
HUM — XJo0py, sKoBTuM — Cynabsdypy. CxapakTepusyi AKicHUHI
i KiMbKicHUII CKJIaJl PeYOBUH, 3a3HAY BiMHOINEHHS KiJbKoCTel
aToOMiB y MoJIeKyJlaX. STPYIyiHl PeYOBUHU 3a AKOMOTa OiJIbIIIOI0
KinbKicTio o3HaK. Ilomait pesyabTaTu rpynyBaHHSA AK TaOJJIHUITIO

4M B iHIMu cnocio.
@J @. @‘
@* Q @Q

Man. 16.7. Mogeni monekyn. 1. MeTaHny. 2. AMOHiaky. 3. lgporeH xnopuay.
4. lipporeH cynbdiay. 5. YagHoro ragy. 6. Cipunctoro rasy. 7. EtaHony.
8. CynbdiTHOI kncnotu. 9. CynbdaTtHoi kucnotn. 10. dopmanbaeriny.
11. Cynbdpyp Tprokcuay abo cipyaHoro anrigpmay’

4. IIpoanani3yi 300paskeHi Ha MaJdOHKY 16.8 3rakos6i i1 mame-
pianvri momesi MmoJsiekysa pedoBuH. IlosgcHmM, AKi 3 HUX AAIOTh
Oinmpmre iHdopwmarii mpo ximiuHmMit ckJganxm i OyZOBY MOJIEKYJ
peuoBuH. IlopiBHAH sakxicHull i kKiavkicHuil ckaan mpodaminy,
aJpeHaJiHy, CepPOTOHIHY 1 OKCHUTOIWMHY, 3a3Had BiJHOIIMEHHS
MiK K1JIBKOCTAMU aTOMiB XiMiUYHUX €JIeMeHTiB Y HUX.

CgH1NO, CoH1sNO;4 C1oH12N,O CasHesN 120125,

JdodamiH — oanH AppeHaniH CepoToHiH OkcutouuH
i3 FONMOBHUX npULBMALLYE Ha3MBalOTb Ha3nBaloTb
CKNaaHUKIB cepLeonTTs rOPMOHOM LLACTSA rOPMOHOM
BioximMi4yHOro i papocri NpwWB’A3aHOCTI
MeXxaHi3my
3aKOXaHOCTI

Man. 16.8. 3HakoBi Ta MaTepianbHi Moaeni Monekyn pe4yoBuH

" Ha3Bu pe4yoBWH NogaHo s 03HAMOMIIEHHS, @ He 3anaM'aTOBYBaHHS.
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5. IIpoanaxisyii i mopiBHAM AKiCHUI Ta KinbKicHUII CKJIa] pedo-
BUH, XimMiuHi popmynu axux: O,i O;; HNO; i HC1O,; C,H, i C;Hg;
C12H3,04, 1 CsH,,045 HySO3 1 HyCO;.

6. 3anmumm:

® XiMi4Hi GOPMYIN, AKi BUMOBJISIOTb TakK:
Kyrnpym-xsiop-ABa, all-Tpu-rne-o-40Tvpu, Le-aB8a-aLl-rn’arb-0-aLl,
asIloMIHIN-ABa-0-Tpu, KasabLivi-Lie-0-Tpu, Kyrnpym-o-aLl-asidi,
KanbLin-Tpu-re-o-40Tupu-ABidi;

® XiMi4Hi GOPMYIIN PEHOBUH, MOJIEKYIN AKUX CKNAaOal0TbCA 3:
a) nsox atomis lNigporeny n atoma Cynbdypy;
©) oBox aTomiB HiTporeHy i Tpbox atomiB OKCUreHy;
B) ABox aToMmiB lMigporeny, atoma Kap6oHy 11 Tpbox atomiB OKCUreHry;
r) BocbMu atomis Cynbdypy;
n) atoma NigporeHy, atoma Xnopy n 4otmpbox atomiB OKCcureny.

7. YKaku BCi IpaBUIbHI TBePAKEHHS {00 MOJIEKYJI BOLM:
a) TPMaTOMHa;
0) ckNagaeTbCs 3 aTOMIB TPbOX XiMIYHUX €/IEMEHTIB;
B) MiCTUTb CTiNlbki caMo atomiB OKCUreHy, sk i MonieKkyna Byrnekmcnoro rasy;
r) KinbkicTb aTOMIB lNgporeHy BABiYi BinbLua 3a KinbkicTb aToMiB OKCUreHYy;
) AKiCHUIA cknag, Takmnii CaMnii, 9K y MOJIEKYN FiAPOreH NepokKcuay;
€) KiNbKiCHWI cknag Takui caMuin, IK Y MOSEKYU MigporeH nepokcuay.

8. IlosacHu, 1o, Ha TBOIO AYMKY, CTaJIOCA 0, AKOM 3HMKJIA XiMiuHA
MOBA.

9. IlepeBip, 1mo € gaxmom, a MO — wMmigom y PeKJIaMHil
CTaTTi, OIiHM PUBMKKN BUKOPUCTAHHA TipOTeH IIEPOKCUAY B
caMOJIiIKyBaHHi.

fk noposaTu XBopoOy 3a N’ATb AHIB

Y cyyacHin [oka3osii MegUUMHI WPOKO BU-
KOPUCTOBYIOTb FgpOreH rnepokcup, y nikyBaHHi
uykpoBoro piabety, HeOoOKpiB’A,  rpuny,
KOPOHaBipyCcHOro 3axsoptoBaHHa (COVID-19)
TOLWLO. AKICHUI cknag, Liei pe4oBUHN Taknii ca-
MWiA, Ky Bogw. ligporeH nepokcu abcontoTHO
6e3neyHunii i (Tn He nosipmw!!!) — yaBivi KOPUCHIWWIA 32 BoAy. Aoxe
KiflbKiCTb aToMiB OKCUreHy B MONekysi rigporeH nepokcuay BABii
Binblwa Hixx y monekyni sogn. Came UM 3yMOBSIEHUIA NOTYXHUIA Te-
paneBTUYHUIA edeKT LpOoro 4yaomiiHoro 3acoby! Yagivi 6inbwie Ok-
CUreHy — noAsivHa KopucThb!
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10. Joxyuucs 1o IUCKYCiii Ta 0OT'PYHTYH CBOIO JYMKY.

AHppin. XiMmidyHi popmMynu NOTPIBGHO BMITU TIYMAYUTU XiMIKaM i XiMIKUHSAM.
He po3ymito, HaBiLLO Lie NEePECIYHIN NIOANHI.

BaneHTuHa. He moxy 3 To60t0 noroantucs, 60...

MeTtpo. 4 BBaxato, wo 3anuc 3H,SO, o3Hauvae,
L0 B TPbOX MOMIEKYNAX PEYOBNHU MICTATbLCA 6 aToMiB NiaporeHy,
aTtom Cynbdpypy v 4oTupu atomu OKCUreny.

KaTtepwmHa. 9 BBaxato, wo 3annc 3H,SO, o3Hauae,
L0 B TPbOX MONIEKYNAX PEYOBMHU MICTATbLCSA 6 aToMiB NiaporeHy, -
3 atomun Cynbdypy i 12 atomiB OKcuUreHy.

5

Mpurip. Hi koxaHHS, Hi Nt0O0BI He iCHYE. Lle — «xiMist MO3Ky», i rOPMOHIB
M iHWINMX XIMIYHNX PEYOBUH, eDEKT AKMX LUBUAKO 3HUKAE.

LLepoH. CkazaTu, L0 KOXaHHS Lie NNLLIE «XiMist MO3KY>», Te CaMe, Lo
cTBepokyBatu: «<Pomeo i Ixynbetra — e nuLie imeHa».

@ 11. CrBopu JjiennOyK 3a OIIPaIibOBAHOIO TEMOIO.

i,

12. Po3po6u Ju3ailH i 3anPOIIOHY# M exXHO0102i10 BUTOTOBJIEHHSA Kap-
TOK, AKUMU MOTJIA 60 CKOPUCTATUCI HE3PAUi, 100 MPAKTUKYBaTHUCH
B aHaJIi3yBaHHi, BUMOBJIAHHI, TSIyMaueHH] XiMiuHIX (hopMy.JI.

13. ¥YaBu, mio Baina KOMaHAa BUTpajia KOHKYPC MOJIOOUX JIOC-
JigHUKIB i Bupymwuaa Ha Mapc (uu inmy nsianety). Iominues
CIIOCTEPEKEHHAMH i BpasKeHHAMHU B 0JI03i, BUKOPHUCTAN Y JOIU-
cax XimiuHi popmMysim 3aMicTh Ha3B PEUYOBUH. 3O0PraHi3yi y Kjaci
KOHKYPC JJIA TBOIX IIIANMMCHUKIB i MiAIIMCHUIIL: BOHU MalOTh CXa-
paKTepu3yBaTH 3a XiMiuyHMMU (popMyJiaMU CKJIaJ 1 3a3HAUUTH
Ha3BU PEYOBUH.

BiTaHng, apysi! Lle MNeTtpo n Mapi, i M1 nuiemo Bam i3
Mapca! ®aHTaCTUYHO KpacKuBi KpMXKaHi Lwanku YepPBOHOT
nnaHetTn — ue 3amep3ani H,Oi CO,!

Yoro KOpUCHOTO BAAJIOCSI HABUUTHCS, OIPAIIOBABIIIN MaTepias
i BukoHaBiu 3aBHaHHA? Jloayuu 37100yTOK, O(OPMUBIIU HOTO
Ha BJIACHUI PO3CY, O 0COOUCTOTO ITOPTQPOJIiO JOCATHEHb.



€AHICTb, NPOCTI — CKNAAHI,
META/IN — HEMETANT

1 NPArHY

3’cyBaT, CKiJlbkWM PEYOBUH HABKOJIO, YM BOHM NOLiOHi
M Pi3HATBLCS, 9K | 47K YOro iX rpynyiloTh | KNacudikyoTb.

BU3HAYAIO NPOBJIEMY

Mpwurip. Yyopa yntaB MONOALLIN CECTPI YKPATHCbKY
HapoaHy ka3ky «Ckinbkn 3ip y HEDi». YSBNSAELL, Yy Hill ineTbcsa
MPO HAayKOBMI METOA, i MeAajiarpaMOTHICTb.

Jlenna. Ta Hy! XapTyew? Konu uto kasky cknaganm,
MabyTb i CNniB Takux LLe He Byno.

&

Mpwurip. CniB Moxe 11 He Byno. Ane rofioBHMIN repoit 3aknrKas NiaTBEPOUTHU
4 CNPOCTYBATU CBOE TBEPOXKEHHS MigpaxyHKaMun 1 BUMIPIOBAHHSAM.

Jleiina. To6TO 3anNpoOnOHyBaB eKCNepuMeHTanbHO
NnepeBipuUTN BUCYHYTY HUM rinotesy?

&

Ipwurip. Came Tak! 3apas ue, MmabyTb, cdhopmyntoBanu 6 TPOXM iHaKLLE.
Yxe ysaBnsto knik6enT: «PakT un ¢penk??? BputaHcbKi HayKOBLL LOBENN:
3ip Ha Hebi CTiNbkK camMo, CKilbkWU BONOCUH Y KOHSA!»

Jleiina. A W0 BOHO Take — KJikOenT, penk?
| O He TaK i3 «OpPUTAHCLKNMM HAYKOBLUAMM»?

&

Mpurip. MNMpo ue TM 3MoXeLl AisHaTUCA 3 404AaTKOBMX a)epen iHbopmauii.
MeHe X GinbLLue LjikaBUTb KiNIbKiCTb PE4OBUH HAaBKOJO!
Y nigpaxoByBaB XTOCb?

Jlenna. A n cnpasgij! Hymo gisHaBatucs!

HABYAIOCSH AOCNIAXYIOYUU

3aBpgaHHAa 1

&

O0’e¢gHaiiTeca B rpynu. Po3auBiThCA IpeaMeT i PEUYOBUHU, 3 AKUX
BOHU CKJIAAIOTBhCS: OJIiBellb, MiTHUU IPIT, aIfOMiHieBa OJANIaHKA,
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KpHcTaJau abo IMiryJKu TIIIOK03U, IITMATOYOK KPEHUIU TOIII0. YUUTEh
Y1 BUUTEJbKA IIPOJEMOHCTPYE BaM 3pasKu CipKH, uepBOHOTro (ocdo-
py, 6pomy. CripoOyiiTe 3rpymyBaTu I11i peuoBuHu. IlosicHiTH, 3a AKOIO
03HAKOIO UM O3HAKAMH BU IIOMiCTUJIN PEYOBUHY B Ty YU iHIITY T'PYIY.
OuiniTh cTpareriio, AKy Bu BuOpaJIu AJId BUKOHAHHSA 3aBJaHHSI.

Hocaigite OJMCK, MJIACTUYHICTH, PO3UYMHHICTH, EJIEKTPOIPOBiA-
HicTh i cTifikicTh M0 HarpiBamHsa rpadiry, adroMiHiio, migi, 3aisa,
TJII0K03U, Kpeiau (maj. 17.1). 3HAWAITh Yy JOOJAaTKOBUX AKepesax
iH(opMaIio mpo BJIaCTUBOCTI CipKu, uepBOHOTO (pocdopy, Opomy.

IloscHiTh, YN HOCHUTH BaM Has3BM ab0 30BHIIIIHHOI'O BUIJIALY Pedo-
BUHU, 100 3p0O3yMiTH, 0 AKOI rpynu Tpedba momictutu ii. Ilpo-
aHaxizyure Terep XiMiuHiI (QOPMyJIM PEUOBUH — CKJIAAHUKIB ITUX
mpeaMeTiB — i 3rpymyiTe ix 1e pas. IlopiBHsiiTe pesyabTaTé cripob
rpyInyBaHHA PEUYOBUH.

1. Mpagit (C) y rpudpeni. 2. MigHuin (Cu) apiT.
3. AntomiHieBa (Al) 6nawanka. 4. 3anisni (Fe) usxu. 5. Mirynku rmioko3u (CgH,,054).
6. LLiImaToukn kpeian (CaCO,).
7. Mopouwok i rpyakm cipku (Sg). 8. Bpowm (Br,) — netka pianna.
9. NpaHynu YepBoHoro pocdopy (P)

bazamomaHimHicmb pe4yoeuH

ABTOPHUTETHUM AKepPesioM IoA0 KiIbKocTi Bijomux peuoBuH € CAS
(arra. Chemical Abstracts Service). XimiuHa pedepaTuBHa ciry:xoba
CAS — migposain AMepuKaHChKOT0 XiMmiuHOTro ToBapucTBa (American
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Chemical Society). CAS mazae HO- 100990999999909990990099900990990
Mep KOXKHill pPeYOBMHi, 3rajjaHiii Y 6aai CAS, Ky OHOBNIOIOTL
Yy HAYKOBiH JiTepaTypi 3 IIOUaTKy LLIOAHSA, HaNPUKiHLI 2023 poky Bxe

1800-x poxkis. 6yno noHapg, 204 MinbAOHN PEHOBUH
) ) pa3oMm 3i cniasamu,
3pO8yMLIO, L0 BeJNYe3HA Kilb-  \inepanamu, cymiiamm,
KicTh peuoBMH moTpedye KJacudi- nosimepamm.

Kailii — posmogijieHHA 3a KJacaMu,

rpynamu, pospdagamu tomio. Ilo oxmiel rpynu, KJjacy, po3paxy IIo-
TPaIJIAITh PEUYOBUHU, AKi MAlOTh OAHY UM KiJIbKa CILIbHMX O3HAK.
TakuMy o3HaxaMM MOKYTh OYTH AKIiCHUH 1 KiJIbKiCHUE CKJam, IIO-
CJiIOBHICTh Ta B3a€MHE PO3TAIllyBaHHA aTOMiB. A IIle — BJIaCTHUBOCTI
(pO3YMHHICTH, TEPMOCTIHKiCTD, JIEKTPO- 1 TEIJIOITPOBIAHICTS), ITOIIIH-
PEeHHSA B IIPUPO/Ii, 32aCTOCYBaHHA, MIKiAJIUBICTH TOIIO.

KinbKicTh XiMiUHKMX €JIEMEHTiB MOPiBHAHO HEBEJIUKA — TPOXU 0i/Ib-
mre cotHi. Homy &k Tak Oarato peuoBuH? Hacammnepes Tomy, 1110 aToMu
XiIMIUYHUX €JIEMEHTIiB CIIOJIyYaloThCA OJIMH 3 OMHUM y Halipi3SHOMAaHiTHI-
MIUX TOETHAHHAX 1 KiTbKicHUX BigHOmMeHHAX (May. 17.2).

Moaekysia 6akMmiHcTepdyaeperny mictuth 60 aTomiB Juie 00HO-
20 ximiunozo enemenma — Kapbomy. Bakwmincrepdynaepen Cq —
npocma pedoBmHa. Tak caMo IPOCTOI0 PEUOBMHOIO € HaNTBepAimia

VitaminC Helveﬁ;g
= .
N2y i
~ 1

3

gernational Year of Chemistry 2011

eien | o pranpen

Man. 17.2. 1. Monekyny 6akmiHcTepdynepeHy (Cq,) MOXHA 3MOAENOBATU B Pi3Hi Crocoou.
2. Ha nowTogin mapui (LLBeriuapis), npucesayeHin MixkHapogHOMyY pOKy XiMii,
300paxxeHo Moaenb Monekynu BitamiHy C (ackop6iHoBoi kncnotn CsHgOy).

3. CamopogHa cipka (Sg) Ta kBapy, (SiO,) Ha NoWTOBMX Mapkax YKpaiHu.

4. AToMiyM — HalioHanbHUN BENbriiCbKNiA CUMBOJT | BU3HA4YHA Nam’aTka
cTonuui uiei kpaiHn — bproccensa. Cnopyaa € BeNNMYE3HO0 MOAENIIIO
B3aEMHOr0 po3TallyBaHHA atomiB y 3anisi (Fe).
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peuoBnaa — anmas C. Moro xpuc-
Tanu — cucreMu atomiB KapGomy.
JHOoBTI KpuUXKi Kpucraiu Cipku He
IIPOBOJAATH €JeKTPUYHOTO CTPYMY.
BoHnu yTBOpeHi BOCHMHMATOMHUMU
moserkyigamu Sg. Tobro cipra —
IpocTa peduoBUHA, AK 1 3auaizo Fe.
3ani3o — mpeACTaBHUK MemadJig, a
cipka — Hememasis. Jli3HaBININCH

199999999999999999999999999999999

MucbMeHHUK-daHTacT

i nonynsapusarop Haykm Anzek
A3iMOB 3a3Hauas, L0 nepLummMmn
MeTanamu, Ha sKi nioguHa
3BepHya yBary, 6yiM caMopoaHi
Migb i 30510T0. Bnckyyy
YepBOHYBATY Miab i XXOBTyBaTe
30J10TO HEe MOXHa 6yno He
MOMITUTU Cepen, TbMSAHOI Cipo-

IIPO KOBKiCTh MeTaJiB, JIOAMHA IO-  KOPWUYHEBOi nopoau.
yaJjia BUTOTOBJIATU 3 MeTajleBUX ca-
MOpPOAKiB pisHi BMpoOU, Hamararo-

YUCh IMiAKPECIUTH KPacy MeTaJy.

Metanu € mpocTMMHU pPEeYOBMHAMM MeETAJNIUYHUX, a HeMeTaJau —
HeMeTaJIiuHuX ejieMeHTiB. fIK i3 mepiogmuHOl cucTeMu Ii3HATHCH,
MeTaJIiYHUM UM HeMeTaJiuHuM € Ximiunuii exemeHT? Hemetamiuni
eJIeMeHTH PO3TallloBaHi IlepeBa’KHO B IIPaBill BepXHill yacTuUHI mepio-
Iu4HOI TabauIi. BoHU cTaHOBIATH MOPIiBHAHO HEBEJINKY YaCTUHY Bif
ycix Bigomux (mag. 17.3).

Moaexkyna Bogu H,O ckiaamaeThbcss 3 aTOMiB ABOX XiMiuHUX eJe-
meHTiB — limporeny i1 Okcureny, a MoJieKyJja acCKOpOiHOBOI KMCJIOTH
CsHiO; — tprox: Kapbony, Oxkcureny, I'inporeny. I Bona, i ackop6iHo-
Ba KucjoTta — ckaadHi peuoBunu. Ille oguy (anme He eguny!) CKIagHY
peuoBuny — HaTpiil xaopus NaCl — sHaigen: Ha KyxHi.

Man. 17.3. MeTtaniyHi i, nepexigHi ' MiX MeTaniyHUMM i HeMeTaniyHNMK,
HEeMeTaniyHi L. eNeMeHTN B NePioanNYHin CUCTEMI
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Ilenton03a € B KapTOHI CipHMKOBOI KOPOOKM ¥ majmuIli cipHHKA,
KpoxMaJsib — y O0yJsib0i, caxaposa — y IIYKPOBUX OypsAKax i TPOCTUHI.
MoJieKyJiu X PEeYOBUH — 8Y2/1€600i6 — MAaIOTh OJHAKOBUI AKiCHUI
ckJaana: mictarte atomu Kap6ony, I'igporeny, Oxcureny. ¥ MoJieKyJaax
0ilKie TAaKOXK € aTOMM IIUX XiMiUuHUX ejleMeHTiB, a e — HiTporeny
it Cynpdypy. Craagauku canitaiizepy! — eranoa C,H,OH i riimepon
C,;H,(OH),. VYci mi # 6araTo iHIIUX TPUPOJHUX i CHUHTETUUHUX, TOOTO
CTBOPEHUX y XimMiuHuX Jj1abopaTopiax, cnoayk KapOboHy € opzarniuHu-
MU PEUOBUHAMU, KiJIBbKIiCTh AKX BUMipIOIOTH MiJIbliOHAMIU.

HeopzaHiunux pedyoBUH MeHINe HiXK OpraHiuHMX, Xoda IXHi#l eJe-
MEHTHUM ckJjajg Oaratmmuii. HeopramiuHmMuy pedyoBHMHaAMHU € CKJA-
HUKU aTMochepu — Kucenb Q,, 030H O;, asor N,, Byriekucauii CO,
i vagauii CO rasu. Ilns:ki BcresneHi kpucramukamu KBapity SiQ, —
HeopraHiuyHOl peUOBUHU, IOIITUPEHO] B JiiToc(hepi. Po3unHeHi B okeaHi
COJIL — Te)X HeopraHiuHi CIOJyKH, TaK caMo K i Boga.

AK 6auunim, Ty camy peuoBMHY MOKHA cKJIacu(pikyBaTH 3a PisHUMU
osuaxamu. IIpore Oyab-AKa KiIacu@ikallis € MITYYHOIO i He 3aBK AU I0-
ckoHasioro. Hanpukaan, mouaTkoBa Kjaacu@ikailis IpocTUX PEUYOBUH
Ha MeTaJIu If HeMeTaJIu i3 yacoM MaJjia OyTH BIOCKOHAJIeHAa, aJKe TedKi
MIPOCTi PEYOBUHU BUABJIAJNU BJIACTUBOCTI 1 MeTaJiB, 1 HEMeTaJIiB.

OnanoBaHe TOOOIO BMiHHSA aHAJII3yBaTU IKiCHUH i KiTbKiCHU CKIaL
pPevoBMH 3a XiMiuHUMU (hopmyiaMu HaOyJIO HOBOTO 3MicTy. AmiKe Te-
Iep TH 3MOJKeIll CKJIacu(iKyBaTu PeYOBUHU HA NPOCcmi Ta CKAA0HI.

Yce npocTo: v pOpPMYyJIi IPOCTOI PEUOBUHN € CMBOJI JIUIIIE OJHOTO
ximiugoro eaxemenTa. HatomicTb y opMyIi CKIALHOI PEYOBUHU CHIM-
BOJIiB XiMiUHMX eJIeMeHTiB JeKinbKka. BusHauuBIinm, € pedyoBUHA IPO-
CTOIO UM CKJIAJHOIO, MOXKHA CIIPOTrHO3YBaTH, UM MOXKHA i pO3KJIacTu.
Hanpukiaan, KuceHb UM MiJb PO3KJIACTH He MOJKHA, 00 IIi peYOBUHU
npocti. Bogy poskianzamoTh eIeKTPUYHUM CTPYMOM Ha KHCEHb i BO-
neHb. Ile € migTBEpIKEeHHAM TOTO, IO BOJIa — CKJIaJHA PEeYOBUHA.

Knacudikaiisa peuoBMH Ha TOKCHUYHiI, BuUOyXoHeOesmeuHi, igki
TOIITO Ja€ 3MOT'y BOE3IIeUUTH JI0oAe i JOBKiJJIA BiJ HeraTuBHOT'O BILIN-
By (Mmau. 17.4, c. 164).

' [lesiHgikyBanbHMin 3acib.
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Mepen MapkyBaHHAM PeYOBUHU KNacugikytoTb 3a BAACTUBOCTAMM.
3a wkanoto Big, 1 0o 4 6anis oujHoTbL ropiovicTs M, He6e3neynicTb
nns spopos’st M, 3paTHiCTL cCaMOYMHHO PO3KNAJATMCS YY NEePETBOPIOBATUCS
Ha iHwWi pevosmHm L, iHwmmun He6e3neunumm Bnactusoctsamu L.
1. MapkoBaHHs Bogu. 2. MapkoBaHHSA MeTaHy — FOJIOBHOMO CkiagHuka NpupoaHoro
rasy. 3. MapkoBaHHS 4agHoro rasy. 4. MapkoBaHHS TPMHITPOMILEPUHY —
cknagHuka Bnbyxieku. 5. Kanbuin kapbig He MoxHa 3miwysaTtn 3 Bogoo W

3Hawuu, A0 SAKOr0 KJacy CIOJYK HaJeKUTh PEUYOBMHA, MOYKHA
nmepenbaunTu ii BaacTuBOCTi. I HaBmaKw, MOCHIAWMBINM BJIACTHUBOCTI
PeYoBUHM, MOKHA BU3HAUNTH 1i HaJEKHICTh 1O MeBHOTO Kjacy. Ha-
IIPUKJIAJ, *KOBTi BOJOPO3UMHHI CUHTETUYHI OapBHUKU, AKi BUKOpUC-
TOBYIOTH Yy XapuyoOBifl IIPOMUCJIOBOCTi, MOAiOHI XiMiuHMM CKJIamoM:
raprpasul C,;Hy,N,Na;0,S, (xapuoBa nob6aska E 102), «cornaunuii 3a-
xim» C;¢H,,N,Na,0,S, (xapuona nfob6aska E 110).

TECTYIO HABYAJIbHI PE3YJIbTATU

¥ Mosachioro (&) 3acmocosyto <8 Apaymenmyto (L) Teopro

@ 1. [lai BigmoBiai Ha 3amuTaHHA.
1) Lo Take knacudikauia?
2) 3a aknMn 03Hakamu knacudikyloTe pe4OBUHN?
) ki peqoBMHM Ha3MBaTb NPpocTUMK? CknagHMMK? HaBeniTb Kinbka NpuKNaais.

)

3

4) Ywm nerko Biopi3HNTU MeTan Big HemeTany? HYomy?

5) 9Aki xiMi4Hi eneMeHTn Ha3mBaTb MeTaniYHUMN? HemeTaniyHumn?
6) Lle B nepiognyHin cCUCTEMI PO3TaLLOBaHi HEMETaNiYHi eneMeHTn?

f E 2. Ilosgcay npuuHU 6araToOMaHiTHOCTI peYOBHH.

3. Crumacudikyii: a) peuoBunu, popmysu sxkux C,H,, He, H,, H,0,,
0,, CuSO,, Ca0, ra mpocTi Ta ckIagHi; 6) XiMiuHi eTeMeHTH, CUM-
Boau akux Cl, Zn, N, Ag, Au, Pt, Ha MmeTasiuni it HeMeTa iuHi.

4. Ckaamgm ysaraabHIOBaJbHY cxemy « Kiaacudikariia pedoBuH».
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5. Ha3Bu 3araJjbHi i1 0cO0JIMBi BJIACTUBOCTI MeTaJIiB, OIIMCAaHi B
MuTaTax i3 JiTepaTypHUX TBOPiB:
a) «Bigryno, Bignanano HeECTEpPNHO,
Tinbkn 3010TO COHUEM Cid...» (bopuc Mo30ineBCbknii);
0) «3onoTa TBEPAICTb, Niaaan N1l BOrHI0, 06epTaeTbCs NMIMHOM.
TaHe KPUXXMHKOIO B MONyM'i MigHa A3epkanbHa nnaTtiBka.
Cpibniom TenIo NpodburBaTUCS MOXE N MPOHU3NMBUIA Xonoa, ..» (TiT Jlykpewivi Kap);
B) «TyT HeO6O MUETLCA B BOAi NYCTil i CpiOHI, HaYe pTyTb» (boraaH-Irop AHTOHWY);
r) «Kosanb 6epe cMyry 3anisdaiknage ii B ropH. 3ani3o po3>aploeTbCsl, YHEPBOHIE,
noTim Binie i ctae m’akmm. KoBanb 6epe 3aniso 3 ropHa BEIMKUMW KliLLIaMU,
KJ1a[e MOoro Ha 3ai3He KOBaaJI0 i MOYNHAE KyBaTh BXKKMM MOJIOTOM, LLIO KOMY
NOTPIOHO: NiAKOBY, rBi3A0K, COKUPY, 3aMi3HY BiCb...» (KOCTIHTUH YLLINHCBKWIA);
n) «...3a4ennB CPiOBHMM MOPOXHIM Ka3aHOM MO 3ani3Hii wWTabi Ha cTynkax
BOPIT. Tak 3aA3BEHIN0 cpib/10, MOB OU XTO Y BENUKWUIA CPIOHNIA A3BIH 3araTmB
nobpum 6unom» (KOpivi JloreuH).

6. 36epu indopmariiro opo (iduUHi BJIACTHUBOCTI PEUOBUH, AKi
aaximMikm mosmavanau (=) Ta &, 3anumu 1 BUMOB IXHi XimiuHi
¢opmysiu. BusdHau, sKa i3 MUX pPEeUYOBUH CKJAAHA. 3AIPOMOHY
AKoMora 0iJbIle cIIoco0iB PO3Mi3HATH ITi PEUOBUHH, HE 3MiHIOIOUN
ixaporo ximiunoro ckJyany. Iloscau, womy B Kaniopuii (CIITA)
B 1840-xX poKax 0X0Ui J0 IIBUIKOTO0 30araueHHs YacTO IOTPAILIL-
JIV B XaJIelly, OB’ I3aHy i3 UMY PeYOBUHAMMU.

7. loxyuucsa 10 IUCKYycCii Ta 00TPYHTYH CBOIO JYMKY.

MeTpo. KnacugikyBat pe4OBNUHMN HEMAE CEHCY, BCE OLHO TPanmMTbCs Taka
Crnonyka, Lo He HaNexunTb 40 XOO4HOro 3 BiAOMUX KNacis.

AwaHTi. KnacudikyBaTtn pe4oBnHM NOTPIOHO, Tak nerwe ...

8. CtBopu s1eniOyK 3a omparboBaHOIO TEMOIO.

9. BissMu yyacTh Yy BUKOHAHHI MPOEKTIB (Ha Bubip): «IloBom:KeHHs
3 BiIXomaMu OPraHivHMX i HEOpPraHiyHMX pPedoBUH»; «CTBOPIOEMO
inTepakTuBHY KapTy “IIpocTi Ta cKJIamHi pe4uoOBMHU B KOPUCHUX KO-
MaJIMHaX MOTo Kpato / YKpaiunu / cBiTy” »; «I1lmaH po3mireHHsa pedo-
BUH y mradax y JabopaHTChKill KabiHeTy Ximii»; «XimiuHa peBisis:
IIPOCTi i CKJIagHI, OpraHiuHi 1 HeOpraHiuHi peYUOBUHU B IIOBCAKIEHHI » .

Yoro KOPHUCHOT'O BAAJIOCS HABUMTHCS, OIpPAaIlIOBAaBIIN MaTepiaJ
i BukoHaBIu 3aBraHHA? Jloayun 3m100yTOK, O(OPMUBIIHU HOTO
Ha BJIACHUY PO3CY/I, 10 OCOOMCTOTO IMOPT(OJIiO TOCATHEHD.
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MACW ATOMIB | MOJIEKYN —

AKI BOHW?
o o) 0

O

1 NPATrHY

3’qcyBaTu, K BUSHa4YalTb
i MOPIBHIOIOTb MAacK aToMiB Ta MONEKY.

BU3HAYAIO NPOBJIEMY

Banepiini. Omnia relativa sunt...

Jleina. Le koo MoBOIO?

Banepiii. Y cka3aB naTuHOLO, WO BCE Yy CBITi BiAHOCHO. AoXe npuranas
ATOMiyM, NPO 9KkMiA ilnoca B nonepeagHbomMy naparpadi. | nogymas, akumm
BEJIMYE3HMMMU € KYNi-aTOMM B Liii CNOpyAi NOPIBHAHO 3i CApaBXHiMN.

JNlenina. Aexex! AToMun oyxxe Mmani 4acTuHKK. | maca ix ayxe-ayxe mana.

Banepiii. LlikaBo, a sk ii BU3Haumnun? Xiba KoMycCb yaanocsi 3BaXuUTn atom?

Jlenna. Napgkn He mato. Ha ypoui gisHaemocs.

Banepiii. MponoHyto iHLWY CTPAaTErito: caMOCTIMHO ONpPaLOEMO iHpopMalLlito
B naparpadi, cnpobyemMo BianoBiCTM Ha 3anNUTaHHSA 1 BUKOHATW 3aBOaHHS.

Jleiina. Ta 4n BNOPaeMOCS CaMOTYXKN?

Banepiii. AKLL0 He Bce BUSIBUTLCS 00 cHaru — He 6iga. Y knaci ryptom
LIYKaTUMEMO BignoBiai Ha 3annuTaHHs, SKi BUHUKN, OOCIOKYBAaTUMEMO,
06roBopOBaTUMEMO...

Jlenna. Yce goropwu gpurom i ceit HaBmeopiT! Flipped classroom!
[MepeBepHyTe HaBY4aHHA MeHi 40 BNogoou. &

Banepiii. Toai Bnepea, 3Baxnmo BCe 1 Ha Bce!

o oa—om : M, — 2?7
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o

Yu moxxkHa amom 3eaxcumu?

PizHoBaru

Tu B:xe 3HaemI, 110 3BaKyBaHHSI — II€ I10- ,
PiBHAHHA Macu Tijla 3 Maco IIeBHOTO 3pas- ) e o T
Ka — Kijorpama, rpama, MiJiirpama, MiKpo-
rpama toiro (maJy. 18.1).

Ta ym 3pyyHO MOPiBHIOBATH 3 HUMU MAacCy
aroma? 3BicHo Hi. «PisHoBaramm» AJsd yAB-
HOT'O 3Ba)KyBaHHA 00 €KTiB MiKpOCBiTYy Ma-
I0Tb OyTu 00’€KTU, Maca SKUX CyMipHa 3
macoro amoma. Toxx Macu aToOMiB, MOJIEKYJI
3pYyYHO BUpaKaTU He B Kijorpamax uu rpa-

Max, a 4yepe3 BijoMy Macy SKOTOCh 3 arTo- Man. 18.1.
MiB ab0 HO0TO YaCTMHU — BUKOPHUCTOBYBATU 1. JlaGopatopHi Baru.
GiOHOCHy macy. 2. BUCOKOTOYHI

. . E€NEeKTPOHHI Barn
IITo Take BimHOCHA Maca, JIETKO 3pO3yMiTHu

3 magaouka 18.2. Hampukiazn, macu MOHET

MOJKHA BUPAa3UTHU 4yepes Macy rpuBHi (mana. 18.2). Binmocua maca —
0e3po3mipHa BealuunHa. AKe BHACTIIOK MiJleHHA Mac OAUHUII Macu
(HanmpuKJIag rpaMu) CKOPOUYIOTHCS.

MoHeTta HBY

Maca
MOHEeTU, r

Maca MOHETU @ 3,3r_ ; Q 40r
BiQHOCHA 3,3r @ 3,3r

Man. 18.2. Omnia relativa sunt...

3,3 4,0

1,2

3,3r

Macu aTromiB nopiBuioioTh 3 1/12 macu aroma Kap6ony (mas. 18.3,
c. 168). TobTo uncaoBe 3HAUEHHA 8i0HOCHOI AMOMHOL MACU TIOKA3YE,
Yy CKiJIbKU pasiB Maca aToma ximMiuHoro exeMmenTa 6isbia 3a macy 1/12
aroma KapGony.

BigaocHy aToMHY Macy mo3HauaoTh A, (Mman.18.4, c. 168).
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1/12 1/12
sosee
0 & 0 &
g3 <l

A -

Man. 18.3. 1. 1/12 atoma KapboHy — ymMOBHa pi3HoBara, 3 kot NOpPiBHIOIOTb
mMacy iHwmnx atomis. 2. Maca atoma HitporeHy B 14 pasiB binbLua 3a macy 1/12
aTtoma Kap6oHy. 3. Maca atoma OkcureHy B 16 pagsis binbLua 3a macy 1/12 atoma
Kap6oHy. 4. Maca atoma Hatpito y 23 pasun binbiua 3a macy 1/12 atoma Kapb6oHy

Hanpuxnan, A(C) =12, ATOMHE
A,(N)=14,A4,(0)=16, A (Na) = 23. < Atomic (aHrmn.)

3HaueHHs BiTHOCHHX aTOMHUX BigHocHa
Mac HaBeJeHO B IIepioAWUHil cucTe- r T elat/.ve (aHrn.)
Mi XimiyHUX esemeHTiB (Maj. 18.5). relativus (nar.)

Oxpyriena m0 OAWHHUIL BiZHOCHA Man. 18.4. Tak no3Ha4aTb
aromHa maca OkcureHy JopiBHIOe 16. BiAHOCHY aTOMHY Macy

Y maymi # iHKeHepii B o0umcIIeH- 8
HAX BHUKOPHUCTOBYIOTH TOUYHI 3Ha- 0 / A, (0) =16
YeHHsA BiJHOCHMX AaTOMHHX Mac. oxygen
V HaBUaHHI YAacCTO KOPUCTYIOTHCA :%'%%?

BiIHOCHMMHN AaTOMHUMMK MAacaMu,
OKPYIJIEHUMM A0 OAWHUIL. JlumIme
BimHOCHY aTOMHY Macy XJIOpYy OKPY-
TJII0IOTH 1o gecartux: A,(Cl) = 35,5.

Man. 18.5. Y kniTnMHKax nepiogn4Hoi
Tabnuui 3a3Ha4aloTb BiJHOCHI aTOMHI
Macu XiMiYHUX €NTIEMEHTIB.

BioHOCHa MosieKynsapHa Maca pe4o8uUHU

CnoBo mosexysa 6esmnocepesHBO

noB’a3ade 3i caoBoMm Mmaca. Hoso- MonekynapHa
JATUHCBLKOIO molecula — 1e 3MeH- M‘/ Molecular (aHrn.)

ImIyBaJibHa (popMa BiJl JJaTHHCHKOTO BioHocHa
moles — Mmaca. <——relative (aHrn.)

relativus (nat.)

Bidnocna monexyaapHa maca —
BiTHOIIEHHA a0COJIOTHOI Macu Mo- Man. 18.6. Tak nogHa4aioTh
JIeKyJu o Macu aroma Kap6omy. Ii BIAHOCHY MONEKYIAPHY Macy
mo3HauaioThr M, (mai. 18.6).

O6yucseHHA 8i0HOCHOI MO/IeKYNAPHOI Macu peyoeuHU
3a XiMi4YHOI0 popmyroro

AToMu — ckJIagHUKU MoJieKyJa. OueBUIHO, II0 BiTHOCHA MOJIEKY-
JSPHAa Maca JOPiBHIOE CyMi BiIHOCHMX MAac yCiX aTOMiB y MOJIEKYJIi.
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IIpuxnan. O0umcay BiTHOCHY MO- JH d 5 . . . .
(0]

JIEKYJAPHY Macy CcyJb(daTHOI Kuc-
agoru H,SO,. Mosaekyna cyabdar-
HOI KHCJOTH CKJALAETLCS 3 aTOMiB
Tigporeny, Oxcureny # Cyasdypy.
YucaoBi 3HaUeHHA IXHIX BigHOCHHMX . ,
. . . € CYMOIO BiIHOCHMX Mac [BOX aTOMiB
aTOMHHX MaC 3HAHAN B TabJauIi mepi- FinporeHy, atoma Cynbdypy
OOWYHOI CUCTEMH XiMiUHUX eJIeMeH- /1 YOTUPBOX aTOMiB OKCUreHy
TiB. 3a iHIZeKcaMu y (POpMYJi CyJIb-
¢daTHOI KHCJIOTH BH3HAY KiJIBbKiCTH

BioHocHa
mMaca MoJiekynm
Ccyfnb®aTHOI KNCNOTKU

aTOM1B KOXHOI'O eJIEMEHTA B MOJIE- J . J ‘) Bi,ﬂ,HOCHa Maca
KyJii 1iel pedvoBuHM. BigHocHa Maca MOJIEKY NN
MOJIEKYJIH CYJb(ATHOI KIUCJIOTH € riLeposy € CyMoto
CYMOIO BiTHOCHMX MAacC ABOX aTOMiB BIAHOCHNX MacC TPbOX aToMIB

Kap6oHy, BocbMu aTomiB lNigporeHy

Tigporeny, aroma CyJb 1 40oTH-
AP ¥ yIedypy  TPbOX aTOMiB OKCUreHry.

prox aromiB Okcureny (maj. 18.7).
To6To BoHA € CyMOIO JOOYTKIB iHAeKCYy 01iJIs CHUMBOJIY XiMiUHOTO eJIeMeH-
Ta y GopMyJIi Ha YMCJIOBE 3HAUEHHA MO0 BiTHOCHOI aTOMHOI Macu:

M ,(H,S0,) = 24,(H) + A(S) + 44,(0);
M(H,80,)=2-1+32+4-16 = 98;
M (H,S0,) = 98.

Twu Bixe 3HaAENI, IO AJd 3aTHCYBAHHS XiMIiuHHX QOPMYJT AeIKMX
PeYOBUH BHKOPHUCTOBYIOTH Iy:KKM. Hampukianm, cKJaajg TIJIiIeposy
(max. 18.8) onucyiors opmyaoro C,;H,(OH),.

BigHOCHY MOJIEKYISPHY Macy TJIilepoay 00UNCIIOI0Th TaK:
M ,(C3H;(OH),) = 34,(C) + 54,(H) + 3(4,(0) + A,(H));
M, (C;H,(OH);)=3-12+5-1+ 3(16 + 1);
M, (C;H;(OH);) =36 + 5 + 51;
M,(C;H;(OH);) = 92.

DopmMyay MOKHA 3aTICATH iHaKIIIe, pe3yJabTaT O0UYNCIeHHA He 3Mi-
HUTBCSH:
M,(C;sHg03) = 34,(C) + 8A,(H) + 34,(0);

M(C;H,(OH);)=3-12+8-1+ 3-16;
M (C;H,(OH),) =36 + 8 + 48;
M,(C;H5(OH);) = 92.

€ 11e oaMH cImocid O0UMCANTHY BiIHOCHY MOJIEKYJISAPHY Macy IJIile-
poay. ITomipryi#i axuii. Ctpareria 3posymiyia, a AK 1040 TAKTUKMI ?
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HABYAIOCHA AOCNIAXYIOUYU

O0’emnaniTecs B rpyIu ii BUKOHaWTe Ha BuOip 3aBganusA 1 a6o 2.
3aBpaHHA 1

Kpisb mariumuii mopTaj BU IIOTPAIIUIN B Ka3KOBUI CBIT, /e Bce (Ur Maii-
JKe Bce ©) HaBUBOPIT. ¥ HOMY POCTYTh UapiBHI (PPYKTH, ATOIU, OBOUi, ITIO
Ha CMakK Moi0Hi 10 3eMHIX, HABITh MacH IIPHOIN3HO0 Taki cami. OT TiIBKMI
KOJILOPY HE3BUYHi... Xi0a 110 moMijop uepBoHUii. I rycTiHa M AKOTI iHIIA,
TOMY I PO3MipH JUBYIOThH, aJl;Ke He BiJIIOBiIal0OTh MPOIIOPIIiAM, 0 SKUX
3BUKJIU B MOBCAKAeHHI (MaJ. 18.9). A B KadKoBUX MarasMHax 3aMiCTb
3BUYHIX €JIEKTPOHHUX ITPHCTPOIB JIUIIIE 30JI0Ti Tepe3u, ajie 6e3 piBHOBAT.
ITonpaBaa, onHi €JIEKTPOHHI Baru €, Ta He BCe X I03BOJIEHO HA HUX 3Ba-
sKyBaTu. Ha KOMKHOMY ILTOAI — HAJINMNKA i3 YMCJIOBUM 3HAYCHHSIM MACH.
A Haj JTOTKOM i3 MaHgapUHAMM HAIUC: «30JI0TUi ¥« cTaHaapT». [1100 mo-
BEPHYTHCA B PeaJIbHUM CBIT, Tpeba BUOpaTy MpaBUJIbHY CTPATETIIO IIepe-
BipKM TOTO, IT10 YKMCJIOBi 3HAYEHHA Macl Ha eTUKETKaX MpaBUJIbHI. JKIIT0
BIIOpaETecd i3 3aBIaHHAM, 3MOXKeTe TTOBEPHYTUCS B PeaJIbHUM CBIT.

L %

@

Man. 18.9. Kaskosi nnogu. 1. byns6a. 2. Nepcuk. 3. MaHoapuH,
y IKOMY piBHO 12 yacTto4ok. 4. ManuHa. 5. NMomigop. 6. bypsk.
7. MonyHuus. 8. JINMOH

3MoaesroiTe 3 Ka3KOBUX IJIOAIB, PO AKi HIILI0CA B 3aBAaHHi 1, MoJie-
KyJIU: a) BOAHIO, AKA CKJIAJAETHCA 3 ABOX aromis I'imporeny, 6) amomi-
aKy, AKa CKJagaeTbca 3 aroma HiTporeny i Tprox aromiB I'ixporeny,
B) MeTaHy, y dAKiii arom Kapbony it wvorupu aromu I'imporeny. Biamo-
BiJIb MOJANTE SIK MAJIIOHOK UM 3AIINC, HAIIPUKJIA: CJIUBA, TPH BUIITHI.

amuurite XiMiuHi opMyam ¥ 00UHCIHITH BiJHOCHI MOJIEKYJISAPHI
Macu IIUX PEUOBUH.




8§ 18. Macw aTomiB i MOneKyn — AKi BOHU?

3aBaoaHHA 2

CropucraiitTecss KOITbOPOBUM ILIaCTUIIiHOM, Baramu (Masi. 18.10), 106
YHAOUHHUTH ONPaIlbOBaHy paHile iH(opmMaIriro Irpo BiIHOCHI aToMHI ¥
MOJIEKYJIAPHI Macu. 3MOJEJIIOUTe
aromu I'igporeny, Kapboorny, Oxcu-
reHy ¥ MOJIEKYJIM BOAHIO, KHUCHIO,
BOAM, BYIVIEKHUCJIOTO Tasy, y3fAB-
1M [0 yBarw BiAIIOBiAHI BigHOCHI
aToMHi Macu. 3adikcyiiTe 3pyu-
HUM CIIOCOOOM i IOSICHITH Pe3yJIb-
TaTu MOJEJIOBaHHA. J3alHIIiTh
ximiuHi hopMmyau 1 0OUUCIITH Bij- 3MOeoEMO
HOCHI MOJIEKYJISIPHI Macu peuoBUH. atomMm 1 MONeKyn

3HaHHAMU IIPO BiTHOCHI aTOMHI I MOJIEKYJIAPHI Macu KOPUCTYIOTh-
cs, 1100 BUBHAYUTH BMICT XiMiUHMX eJIEeMeHTiB y peuoBUHAaX 3a XiMiu-
HUMU (popmyamMu. I HaBmakum — BU3HAYAIOTh XiMiuHy (hopmyay 3a
BMicTOM XiMiuHUX eJleMeHTiB y peuoBuHi. Takok 00UMCIIOIOTh TOUHI
BiTHOIIIEHHA Mac PeYOBHMH Yy XiMiuHUX mepeTBOpeHHaX. Ile moTpi6HO
I o0UMCIeHHA HeoOXiJHUX Mac PeYOBUH IJId 3MiMCHEeHHA XiMiuHMX
excrepuMeHnTiB. Ximida TicHo moB’a3aua i3 :xkuTTam. Tomy 6Gesmocepes-
HbO YU OIIOCEPEKOBAHO 3HAHHSA MPO BiTHOCHI aTOMHI i MOJIEKYJIAPHI
MacH, YMiHHS 00UYMCJIIOBATU BiTHOCHI MOJIEKYJIAPHI MACcH CTOCYIOTLCSA
HalpisHOMAaHITHINMMIX chep AisgIbHOCTI JIOANHI.

TECTYIO HABYAJIbHI PE3YJIbTATU

&1 Moschioo ) 3acmocoeyro  ¢ES Apaymenmyro () Teopro

@ 1. [laii BigmoBiAi Ha 3amuTaHHA.
1) LLLo Take BiAHOCHA aTOMHa Maca XiMiYHOro enemeHTa?
2) Y ogHaKoOBMMU € MOHATTA Macu atomMma M BigHOCHOI aTOMHOI Macun?
3) YoMy B nepioganyHin cucTeMi 3a3HayeHO He abCosoTHI 3HaYeHHa Mac
aToMiB, a BiGHOCHI aTOMHi macn?
4) 3a 9K1MM anropuTMOM 0BYMCIIOKOTb BIGHOCHY MONEKYNSIPHY Macy Pe4YOBUHN?

| 2. IlopiBuait macu atromiB Hitporeny # Cuiiniro, Xsaopy Ta Bpo-
My a0, Ha TBill po3Ccyn, OyAb-AKUX iHIIINX XiMiYHUX €JIeMeHTiB.
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3. Pozramyii ximiuui cumBosiu KapbOony, I'igporenmy, Marwuiro,
Bpomy 3a 3pocTaHHAM Mac iXHiX aTOMiB.

4. O6uucam, y ckinmbku pasiB maca aroma Cyas(ypy OinbIna 3a
macy atroma Oxcureny, Marxiio, meHIa 3a macy aroma Kynpymy.

5. Busznau, ckinbku atomiB Maruiro moTpiOHO IOKJIaCTH Ha
mIaJbKy YIBHUX TepesiB, 100 3piBHOBAKUTH iX, AKIIO HA APYTil
MIaJIbII JIedKaTh YoTupu aromu KapooRy.

6. Cxapakrepu3syit Kaiiit 3a fioro miciem y nepioguuniii cucremi
XiIMiUHNX eJIeMeHTiB: 3a3HAa4 MOT0 XiMiUHMI CMMBOJI, IOPALKO-
BUH HOMEP, BITHOCHY aTOMHY Macy.

7. IlopiBHAI, He BAIOUNChH 10 OOUKCIE€HDb, BiTHOCHI MOJIEKYIAPHI
MacHu CIOJYK, Ximiuni opmynu akux: a) H,S i H,SO,; 6) P,O; i
P,0;; B) NH;i N,H,; r) H,SO, i H,SO,.

8. 3rpymyii peuoBunu, ximiuni popmynau akux HCN, CH,, N,, NH,,
H.0,, mopiBHABIIIN Macu iXHiX MOJIEKYJI i3 MacO0 MOJIEKYJI BOIN.

9. O6uucau BiTHOCHI MOJIEKYJISAPHI Macu pevyoBUH, XiMiuHi dop-
myau axux CS,, C;H,,0,, C,H,(OH),, C;H,(OH),.

10. O0uucau ingexcu x Ta y y ¢popmynax cuoayk: a) NO, i NO,,
BiTHOCHI MOJIEKYJISIPHI Macu AIKUX CTAHOBJIATH 30146 BigmoBigHO;
6) H;PO, i H;PO,, BiTHOCHI MOJIEKYJIAPHI Macu AKUX CTAHOBJIATD
84 i 98 BigmoBigHO.

Hoayumcs 1o n1ucKycii Ta 00I'pyHTYH CBOIO TYMKY.

AHppiii. 3apas € 6arato KOMM’OTEPHUX 3aCTOCYHKIB 151 064NCNEHHS
BiZHOCHOT MONEeKynsApHoi Macu 3a xiMivHoto dopmynoto. Tomy o64yncnoBaTu
il CAMOTY>XKM — NKLLIE Yac MapHyBaTu.

AwaHTi. BaxxnBo BMiTK 064MCnioBaTN BigHOCHY
MonekynsapHy macy. Lle gactb 3mory mmnbLue 3po3yMitu
3B’A30K MiX 00’ €KTaMm MiKpO- i ABULLLAMU MaKPOCBITY.

11. CrBopu jienOyK 3a OIIPaIbOBAaHOIO TEMOIO.

Yoro KoOpuCHOT'O BAAJIOCA HABUUTUCH, OIPAIIOBABIIN MaTepias
i BukoHaBIu 3aBHaHHA? Jloayuu 3700YTOK, O(pOPMUBIIU HOTO
Ha BJIACHUI PO3CY[, 0 0COOMCTOr0 MOPT(OJIIiOo JOCATHEHD.



- XIMIA | MATEMATUKA:

€l o [w | S 9,

MACOBA YHACTKA XIMIHHOTIO \ /
EJIEMEHTA B PEHOBUVHI \c/“</

1 NPATrHY

3’sicyBaTu, LLLO TaKe MacoBa 4YacTka i YoMy BaxJIMBO BMITU ii 064MCoBaTH.

BU3HAYAIO NPOBJIEMY

&
BaneHTtuHa. T 3HaeL, WO Take YacTka?

MycTtada. Aexex! Lle He3amiHHa cnyx6oBa YacTrHa MOBMW.

BanenTtuHa. Hi, 9 npo 4acTKy sIK HaCTUHY Bif, LLINOro,
BiACOTOK Tak 61 MOBUTW.

MycTtada. To ue maremaTumka. A ximis TyT A0 Yoro?

BaneHnTtuna. MNOHATTA YaCTKM BUKOPUCTOBYIOTh i B XiMil. Hanpwuknag,
w006 KinNbKiCHO CxapakTepmnayBaT BMICT XiMIYHOIO eJIEMEeHTa B PEYOBUHI,
KOPUCHOro cknagHuka B MmiHeparni. MoXuBHoOro — y no6puei.

MycTtada. LlikaBo! A icHye skacb popmyna
4 anropuTM Ans 064YNCNEHHNA?

BanenTtuna. Mapato, wo €. Hymo pisHasatucs!

HABYAIOCSH AOCNIAXYIOYUU

3aBaaHHa 1

PosrasaasbTe 3pasku Migaux pyx (mas. 19.1) abo HaTypaabHi 3pasku
3 MiHepaJoriuHol KoJeKILii. ¥ AKiil i3 Hux ymicm KOpucHozo ejeMeH-
ma — Kynpymy — 6Giavwuii? IlomipryiiTe, Yu MOKHA 3a BUIVIAAOM
pyau OiTHM BUCHOBKY I[ofio BMicTy B Hilt Kynmpymy. O6roBopirs, 1110
Tpeba 3HATHU PO PYAY, 11100 OIliHU-
TU OOMIiJBHICTH I BUKOpHCTaAHHA
Ias JoOyBaHHA Mimi. 30epitep it
ompauoite iHdopmallirzo, BHKO-
HalTe 00UrCIeHHA i chopMyroii-
Te BICHOBOK. Man. 19.1. 1. Xaneko3wuH. 2. KoseniH
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3aBAaHHA 2

O0’eqHaiiTecs B IpyIu i po3NMOAigiTh po6oTy. CkoOpucTaiiTeCa KOJIbO-
POBUM ILJIACTUJIIHOM, BaraMu, IIEPIOAMYHOIO CUCTEMOIO XIMiUHIX eJie-
MeHTIB i 3MopaeatoiTe moJsiekyny metany CH,, ysaBmiu 1o yBaru Bij-
noBigHi BimmocHui aromHi Macu. O0umMCIiTHF MacoBi YacTKM XiMiuHMX
eneMeHTiB y MeTaHi. IlepeTBOpiTh 3MOAEIbOBAHY MOJIEKYJIY METaHY
Ha 00’€MHY CTOBITUMKOBY Aiarpamy. 3adikcyiTe 3pyYHUM CIIOCOOOM
i mosicHITH pe3ysbTaTy MofeaoBaHHA. [[00epiTsh i3-IoMiK HaBeJeHuX
Ha MaJoHKY 19.2 miarpam Ty, Ha AKi#fl IpaBUJIBHO BigoOpaskeHO Mma-
€06i wacmku XiMiYHIX eJIeMEeHTiB y MeTaHi.

4,5
4
3,5
3
2,5
2
1,5

1
;M
0

@ c H @

mC H

mC oH aC  H

® @

Man.19.2. lo6epiTb giarpamy, Ha SiKii NpaBUIIbHO BiAOOPaXEHO MaCOoBi YaCTKun
XiMIYHNX €NEeMEHTIB y MeTaHi
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Ljo make macoea yacmka?

ITonsaTTa wacTKu Bif misoro foope Bimome To0i 3 MaTeMaTuku. dacr-
Ky KOJKHOTO CKJAQJHUKA MaTeMaTUYHO BU3HAYAIOTH AK YaCTKY Bif Ii-
JIEHHS YaCcTUHU Ha Ifijie (MeHInoi BeamuuHU Ha O6isnbiry). Tu BiKe 3HA-
€I, IO Maca MOJIEKYJIM € CYMOIO MacC ycCix Ii CKJIafHMKiB — aTOMiB.
MacoBa yacTka w ximiuHoro esemeHnTa E B cKiIagHiIN peuoBUHI — Bif-
HomreHnHA 1ioro macu m(E) 1o macu pedoBuHU m(pe4oBUHM):

m(E)
m(pevuoBUHN)

w(E) =
CuMBOJI MACOBOI YaCTKU W BUMOBJIAIOTE 0Y0.1b-6e€.

m(E) = m(peuoBunun) w(E)

m(E)
w(E) = w(E) | m(peuo- m(peduoBUHM) =
= m(E) : m(peuoBuHMI) BUHN) =m(E) : w(E)

3B’A30K MiXX Macolo XiMiYHOro enemMeHTa,
0ro MacoBOIO HaCTKOIO B PE€YOBUHI Ta Macoto PE4YOBUHN

OueBUIHO, ITIO Mi’K MaCcOI0 PEUOBMHMU II MACOIO XiMiUYHOTO eJJeMeHTa
B Hilfi — mpsaMa IpoIopIifiHa 3aJIeXKHICTDh, AKY BimoOpaskeHO Ha cxeMi
(maus. 19.3). Cropucraiicsa Helo, 1100 pO3B’sI3aTH 3aady.

3amaua 1. O6uncyiu MmacoBy YacTKy Kynmpymy B XaJbKO3WHI — MigHi
pyai, arimo B ii 3pasky macoio 160 r maca Kynpymy cramoButh 128 1.

3BepHu yBary! Ko:xkHa 3aaya MiCTUTh CYKYOHICTh JAHUX — YMOBY
3amaui ¥ sanuTaHHAg (3aBgaHHsg). OKpiM ToTO, YV Hill € cucTeMa 3aJIek-
HOCTeH, IKi 0B’ A3YI0Th BiIOMi BeJIMUMHY 3 00UMCIIOBAHNMU I BigoMi
OZlHA 3 OJHOIO.

1. IIpoanaJsisyii ymMoBYy 3amadi, 11100 BUABUTH BCi BiJoMi BeJIMUMHH,
3aJIEKHOCTI MisK HUMHU H 3aJI€KHOCTL MisK BifoMU MU Ta 00UYMCIIOBAHU-
MU BeJIMUMHAMMU.
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II]o gidomo 3 ymosu 3adaui? Maca migHoi pyau it Mmaca Kynpywmy B HiiA.
IITo nompi6no ob6uucaumu? MacoBy yacTky Kynpymy B pymi.

Axa 3anexcHicmv mixe macorw pyou it Macoiw XimiutHoz20 ejemMeHma 6
niiz? Ilpsma mmpomopiiiiaa.
Ak ob6uucaumu macosy wvacmry Kynpymy 6 pydi? 3a popmyioro:
m(E
w(E) = () —
m(pevuoBUHM)
2. Ctucyo 3anuIiy yMOBY 3a/iadi, BiJOKPEMUBIIN T'OPU30HTAJIBLHOIO
MIPAMOIO JIiHi€I0 BiJoMi BeJIMUMHY BiJ 00UMCaI0BaHIX. BepTUKAJILHOIO
MIPAMOIO BiJOKpeM yMOBY 3aaui Bix ii po3B’A3KYy.

3. ITicsiss BUKOHAHHSA 00UYMCJIeHDb 3aIlIUINN BiAIIOBiAb.

OsHalioMcs 3 IPUKJIAAOM 3aINCy, OOMipKYyii, Ui Bce TOO1 3p03yMiJIo.
3anpoIoHyii Ta 00roBOpu B KJiaci, AKIITO BBasKA€EI 3a IMOTPiOHe, CBid
crocib pos3B’si3aHHA i 3pas3ok 3anucy. CKoperyi ioro B pasi morpeou.

m(E)=128r w(Cu) = m(Cu) —
m(pysu) = 160 T m(pysu) =Peta
128 XiMIYHWX
w(Cu) — ? w(Cw) = —0— enemerie
w(Cu)=10,8
Bi/lnoni,ubf MacoBa yacTka Kynpymy Macosa 4acTka KyrpyMy
B XaJIbKO3uHi ctaHoBuUTsH 0,8.  XAMEKOSUHI

3BepHu yBary! MacoBa uacTka — 0Oe3posmipHa BesmunHa. OmHaAK
3a3BuUail ii BupakaioTh y gidcomrkax. 11106 mepeBecTu UacTKy BiJ omu-
HUIIL y BifgcoTku, ii moTpidbuo momuokuTu Ha 100 % :
0,8-100 % =80 %.
Macosa uactka Kynpymy B xanabko3uni — 80 % (max. 19.4).

O6YucneHHA Macoeoi Yacmku XiMiYH020 esfleMeHma
30 popmynoro peyosuUHU

MacoBy vacTKy XiMiuHOTO eJeMeHTa B CKJIQNHilI pedyOBUHI MOXKHA
N(E)A,(E)

M (peuoBunm)’

obumcauTu 3a popmysoio: w(E) =

Ie N(E) — kinbkicTs aTomiB ximiunoro esnementa E; A (E) — BigHOC-
Ha aTOMHAa Maca ejqeMeHTa; M ,(pedyoBUHMN) — cyMa BiTHOCHUX MAacC ycix
YaCTUHOK Y QOPpMYAbHill 00uHUYi PedoBUHU. 719 peuyoBUH, 110 CKJIA-
JIaloThCA 3 MOJIEKYJI, POPMYJILHOIO OAUHUIIEI0 € MoJieKyJ1a. IIpo craaz
(hopMyIBHOI OAMHUIL PEUYOBUHU HEMOJEKYJIAPHOI OYAOBU TAKOMK Ii-
3HaeMocC 3 il XiMiuHO1 (hopMmyin.
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PosB’s:xu 3agauy.

3amaua 2. O6uncau macoBy yacTky Kynmpymy B XaJabKO3UHi, Ximiu-
Ha popmyaa skoro Cu,S.

3anuiiry CKOpoOUeHO YMOBY ¥ po3B’ 30K 3aayi:

A(Cu) = 64 _ N(Cu)A,(Cu)
A(S)=32 w(C) = 737 (Cu,S)
Cu,S N(Cu)A,(Cu)
2 w(Cu) =
(O 24,(Cu) + A,(8)
2- 64
w(Cw =564 1 32

w(Cu) = 0,8 (80 %)
BigmoBigs: macoBa yactka Kynpymy B xanbkos3uHi cranoButs 0,8,
a6o 80 %.

ITopiBuaiiTe Bigmosiai o 3azau 1 i 2. Uu 3aymeXuTh MacoBa 4acTKa
Kynpymy B xanbKo3uHi Bif crroco0y ii o0unciaeHHs?

3BepHHU yBary! cymMa MacOBUX YaCTOK yCiX XiMiUuHHX eJIeMeHTiB y
peuoBuHi ctaHoBUTL 1, a60 100 % .

11106 mepecBifunTHCA B IILOMY, PO3B’SIAKM TAKy 3a4a4y.
3amaua 3. O0umc/IM MacoOBi YaCTKY XiMiUHMUX €JIEMEeHTiB y KaJIbIlii
KapboHari, ¢hopmysa axoro CaCO;.
CaCoO, M, (CaCO;) =A,(Ca) +A(C) + 34,(0)
A,(Ca)=40 | M (CaCO,;)=40+12+3-16 =100
A(C)=12 N(Ca)A, (Ca) 40
r w(Ca) = =
N(C)A(C) 12
) — r —
w(ga) - w(C) =37 (CaCO,) ~ 100
w(€) —1 o) NOA0) _ 316
w(©0) —? [ wO)=37 200, =~ 100
MacoBy uacTky OKCUTeHYy MOKHA OOUMCINUTH B iHIIMHA
cmoci6:

w(0)=1—-w(Ca)—w(0)=1-0,4—0,12 = 0,48 a60 48 % .

=0,4 a60 40 %

=0,12a6012 %

=0,48 a60 48 % .

Bigmosins: macoBi yactku Kasbirito, Kap6orny, Okcureny B KaJIbITiit
Kap6onari cranoBaaTs 0,4 (40 %), 0,12 (12 %) 10,48 (48 % ) BigmoBigHO.
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Onep:xaHy B pe3yJsbTaTi o0umciaeHb iH(OP-
MaIllilo MOXKHa mojaTu B rpadiuHiii ¢popmi, Ha-
IpUKJaL AK KPyrory miarpamy (maia. 19.5).

OueBUAHO, IO CyMa MAacOBUX YACTOK XiMiuHMX —/
esileMeHTiB gopiBHIOE 1, a60 100 % .

He saB:xau pesysbTaTy o0umnciIeHb € I1ijiu- Ca uC =0
mu yumciamu. IloTpi6HO OKpyraoBaTHU OAep- Macosi
JKaHi pe3yJbTaTH TakK, 1100 iXHA TOYHICTH HE HaCTKM XIMIYHUX

€IEMEHTIB Y KasibLiin

IepeBUIlyBajJa TOUYHOCTI BiJOMHX BeJIHUYUH. :
p my A kapboHaTi

Tob6To, AKIIO BigoMi BeJIMUYMHN B YMOBi 3aja-

yi HaBeJeH1 3 TOUHICTIO JO JeCATHX, TO YHCJIOBe 3HAUEHHA BigmoBigi
Te:K Tpeba OKPYTJIUTHU M0 AecATUX. Ilicas odunciaeHHsa MacoBUX dac-
TOK XIiMiUYHMX eJIeMeHTiB BayKJMBO IIEePECBiJUNTHCS, IO CyMa OJep-
’KaHUX 3HAYeHb CTAHOBUTH 1, a60 (AKIIO MacoBi YaCTKU BUPAKAIOTh
y Bimcorkax) 100 % . 3pobu 1e Ha IPUKJIAAi PO3B’sI3aHHA HACTYIHOL
3amaui.

3amaua 4. O6uncyiz MmacoBi yacTKu XiMmiuHUX eseMmeHnTiB y Boai H,O.

H,0 M (H,0) = 24 (H) + A(O)

A(H)=1 | M(H,0)=2+16=18.

w(H)T w(H) = M (H,0) _ 18 ~0,11 a6o 11 %.
9

w@—=2 1 0= YOAO) 16 o9 6089 %.

M(H,0) 18

MacoBy yacTry OKcureHy MOKHa OOUMCINTH B iHINNU CIIoCcio:
wO)=1-wH)=1-0,11=0,89, a60 89 %.

Bignosigs: Mmacosi uactku I'izporeny it OKCUTreHY y BOJ1 CTAHOBJIATH
11 % 1 89 % BinmosigHO.

Has goro o0umciaroTh MacoBi yactku? BimomocTti mpo macosi
YacTKU MeTaJiYHMX eJIeMEeHTIiB y pyaax moTpibHiI B reoJiorii, mera-
ayprii. IToHATTS YacTKU 3aCTOCOBHE He JIMIIE AJA XapaKTePUCTUKU
BMiCTy XiMiUHUX eJIEMEeHTiB y pe4OBUHi. ¥ IIOIlepeaHi POKM HaBUaH-
HS BU Ji3HaJUCA IIPO 00’€MHI YaCTKMU a30Ty, KUCHIO I iHIUX rasiB y
mOBiTPi. 3rog0M HaBUMTECA OOUMCIIOBATA MAaCOBY YaCTKY PO3UMHEHOL
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peduoBWHU B po3unHi. Bam, HanmeBHO,
BiToMO, ITIO JIJIA 30JIOTUX i CcpiOHUX
CIIJIaBiB 3a3HAUYalOTh MAacOBY 4YacT-
KY JDOPOTOI[iHHOTO MeTaJy — IIpody | N g
(MaJI. 19.6). .' X, : X mruasﬂ

2010

' He menm Ba}RJII/IBO. 3HaT.I/I MacCo- w(Au) =90 %
Bi YaCTKM KOPHMCHHX 1 HMIKiIJIMBUX

JIsT 30POB’SI PEYOBUH Yy XapUOBUX Man. 19.6.
A AOP p y : p 3onota nam’atHa moHeTa HBY
MpOoAyKTax. BUPOOHUKM MiHepasb- «YKpaiHcbkuii 6anet»
HUX JOOpPWB 3a3HAYAIOTH Ha IIAaKO-
BaHHSAX MAaCOBY YaCTKY IOXKMBHOTO ejeMeHTa. Macu ¥ MacoBi yacTKu
XiMiYHMX eJIeMeHTIiB B OpraHiaMmi JIIOAWHMW HaBeleHO Ha iH(orpadimi
(masn. 19.7).

. 1rpam

1 Kinorpam '
|
Kanbuin  docodop Kaniit Cynbdyp
1000 r 780r 140r 140r

[0) [0) [0) 0,
OkcureH KapOoH FigporeH Hanlﬁ 1,43% 1,11% 0,20% 0,20 %

43 kr 16 kr 7 Kr 1,8 kr [‘

61,42% 22,86% 10% 2,57% | -
Xnop Hartpiii MarHiii dPepym
100r 95r 19r 4,2r

0,14% 0,14% 0,03% 0,01%

; Mminirpam
I b
dnyop LmHK Kynpym Nop
2600 mr 2300 mr 72 Mr 13 mr
0,00371% 0,00328% 0,00010%  0,00002 %
[ [ [ [ 0
MaHraH Moni6oaeH CeneH Xpom KoGanbTt
12 mMr 95r 8 mr 6,6 Mr 1,5mr

0,00002%  0,00001%  0,00001%  0,00001 % 0,000002 %

Man. 19.7. Macu 11 MacoBi HaCTKN XiMIYHUX ENEMEHTIB B OPraHi3mi NioanHN
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TECTYIO HABYAJIbHI PE3YJIbTATU

¥ Mosachioro (&) 3acmocosyto <85 Apeymenmyto (L) Teopro

@ 1. [laii BixmoBiai Ha 3ammuTaHHA.

3

MacoBa yacTtka
XiMIYHOro enemMeHTa

MacoBa 4yacTka
XiMiYHOro enemMeHTa

1) Lo Take MmacoBa YacTka XiMiYHOrO eNeMeHTa 'y CKNaaHi pe4oBuHI?

2) 3a aKoo GopMySIolD 0BYUCIIIOIOTL MACOBY HAcTKy XiMIYHOrO enemeHTa y
CKIa[HI PEYOBUHI?

3) Jllogsam skux npodecirt NoTpibHI BiAOMOCTI NPO MaCOBi YaCTKM XiMiYHNX
€nemMeHTIiB?

4) Ons 40ro MacoBy HYaCTKy BUPaXatTb Yy BiACOTKax?

5) Ha sakomy rpadiky (man. 19.8) npaBuibHO BigoOpaXeHo 3anexHicTb
MacoBOi 4YaCTKM XIMIYHOIO enemMeHTa B pe4OBUHiI Bif, ii macn?

\

MacoBa yacTka
XiMiYHOrO enemMeHTa

Maca pe4oBuHU @ Maca pe4oBuHN

MacoBa yacTka
XiMiYHOro enemeHTa

Maca pe4oBuHU @ Maca pe4yoBuHN

Man. 19.8. Macu 1 macoBi 4acTku

f 5 | 2. IlopiBH4Ii, He BIaIOUYNCH 10 00UMCIeHb, MAacoBi yacTKu: a) Poc-

(¢opy; 6) Hirporeny; B) Cyabdypy y crmosnyKax, XiMmiuHi popmyanu
axkux Bixmosiguo: a) P,O, i P,0;; 6) NH,; i NH,Cl; B) H,S, H,SO, i
H,SO,.

3. Buznau, He BIaiouuch 10 OOUMCIIEHb, i3 AKUX PYAHUX MiHe-
paniB omgHakKoBoi macu — Kymnpury Cu,0 um wmamaxiry
Cu,(CO,)(OH), — moxxHa BUgoOyTH O6iabITe Mismi.

4. O6uncIM MAcOBi YacTKM XiMiUHHX eJeMeHTiB y pedoBHHAX,
dbopmynu axkux CS,, C4H,,04, NaCl, Cu(OH),, Fe,(SO,);.
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KAJIHA CYIBDAT
CEJITPA AMOHIIO
KAPBAMI AMIAYHA
o mNet, CEITPA
e
SANG 1 1. 0 /&. N
34,4 %

v a3 i g
i ,"

Man. 19.9. Macosi YacTku (%) NoxmnBHoro enemeHTa HitporeHy B nobpusax
pi3HsaTbes. 1. Kapbamig (NH,),CO. 2. KaniHa cenitpa KNO,.
3. AmiayHa cenitpa NH,NO;. 4. AmoHin cynedat (NH,),SO,

{46.2 Yol ¢
\ g Ki ﬁ
> [

5. O6umncan macosi vactku HiTporeny B moopuBax (mana. 19.9) i
MOPiBHAM 1X i3 3a3HAUEHUMU Ha NaKOBaHHi. BucyHp mpumnyiieH-
HA O[040 MOXKJMBUX IPUUYUH Pe3yJabTaTiB NOPiBHAHHA. Bu3Hau,
y AKUX IBOX 300paskeHWX HaKOBaHHAX Mmaca Hitporeny mpwu-
0sim3HO omHaKoBa. /lodepu mo HaszBu (1—4) nobpuBa (masu. 19.9)
croBnuuk (A—E) giarpamu (mas. 19.10).

MacoBa yacTtka (%) Hitporeny

50

40

30

2

2l
0

©“ @ ® @ 6 ®©

Man. 19.10. 3a3HayeHi Ha NnakoBaHHI MacoBi YacTku (%) HiTporeHy B Jo6pmrBax

o

o




TEMA 3. JoCnifxXy€eMOo N KnacndpikyeMo peyoBuHN

@ 6. loxyuuncsa 1o AMCKYyCiii Ta OO PYHTYH CBOIO IYMKY.

Mpwurip. 3 iHdporpadikm Ha mantoHky 19.7 (c. 179) BunnuBae,

Wo MacoBa YacTtka OKCMreHy B OpraHi3ami NioanHu HarbinbLLa NOPIBHAHO
3 HWKMK XIMIYHUMUW eneMeHTamMin. Lie Tomy, Lo oOpraHiam nioanHm

4y He Ha 2/3 — BoJA.

—

KaTtepwmHa. Lle Tomy, wo atomiB Okcureny 'd
B OpraHi3mi NioANHU HanbinbLLE NOPIBHAHO =
3 atToMaMy iHLWNX XIMIYHUX EJIEMEHTIB.

LepoH. Ane x aTtomiB lNigporeHy B opraHiami nNiognHn NnpmoénnsHo
BABiYi OinbLue Hixx OkcureHy. Toxx macoBa YacTka lMigporeHy
mae 6yTun BinbLUOoo 3a MacoBy YacTKy OKCUIeHy.

Mpurip. CimeiHui nikap nopaame 6abyci Ans 3MiLHEHHS KiCTOK

Tabnetkm kanbuin kapboHaty — 300 mr CaCO, B ogHi.

BaneHTuHa. A MOEMY LioyCeBi Nikapka 3anpornoHyBana Karncyau
3 kanbuin uutpatom — 300 mr Ca,(CH;0;), B ogHin.

HanesHoO, y kanbujin uutparti BMIiCT KanbLiio BULLWNA.

Ane B iioro dopmyni 6ins cumeony Kanbuito iHoekc 3,

aHe 1, 9K y KanbLii kapboHarti. Ak yBaxaewu?

Mpurip. Moxe Tak, a MOXe 1 Hi, NepLu Hix BignoBiaaTn Tpeba

nopaxyesaTtu. { X Bigaal nepesary He rirynkam, a xap4oBmm
npoayktam, 6aratum Ha KanbLin. A Tn 3HaELL, Y AKMX Xapyax LbOro
enemeHTa HanbinbLwe?

@ 7. CKJIaau aJIropuTM oOUYMCIeHHA MAacoOBOI YaCTKU XiMiuHOTrO eJe-

MEeHTA B CKJIQAHill peUYOBUHIi 1 m00epu 10 HHOTO IIPUKJIAIN.

8. CrBopu s1enIOYK 3a ompaIboBaHOIO TEMOIO.

Yoro KOpUCHOTO BAAJIOCSI HABUUTHCS, OIPAIIOBABIIIN MaTepiay
i BukoHaBIu 3aBHaHHA? Jloayuu 37100yTOK, O(OPMUBIIU HOTO
Ha BJIACHUI PO3CY, 0 0COOUCTOTO IOPTQPOJIiO JOCATHEHb.



IS
i ||
| KOXKEH ®IHILW —

LLE, NO CYTI, CTAPT'
(4] o) (o)

8

O

1 NPArHY:

nigcymyBaTu pesynbratu, OLLIHWUTUY CBill NOCTYM, HAMITUTW TPAEKTOPIIO
NMOAANbLLOro Pyxy B AOCHIOKEHHI NPUpPoau, HaByTTi HOBMX 3HaHb
i [OoCBiAY ANs PO3B’A3aHHSA PIBHOMAHITHUX NPOGIEM.

BU3HAYAIO NPOBJIEMY

Banepiin. Heauynucs, 9k npomManHyBs gpyrumn cemecTp!
Ocb i BiH, OCTaHHiI LbOro poky naparpad.

KaTtepuHa. Takun Hesenuykmin! Npo wo BiH?
Mwu BXe CTinbkn BCbOro OCAIiANAN 1 AisHanucs,
ynmasno npobnem po3s’azanu!

Banepiii. NMpuHariMHi ogHa npobnema 3anuwunacs.

KatepuHa. Le x aka?

Banepiii. Tpeba y3aranbHUTK i1 ynopsiakyBaTmh BCe,
O 3p0BMNK I HOro HaBYUIUCS.

IMNpwurip. Tak! O6roBopuMo, NOAINMMMOCS OOCBIAOM,
MOMpPIEMO NPO ManbyTHE.

KaTtepuHa. Tak i 3pobumo!
MepenoBciM Npe3eHTyeEMO 1 06roBoOpruMo
nopTgOonio HaBYaNTbHUX AOCATHEHb.

Banepii. Aexex! 1o pobotu! Ximisa knnye!

KaTtepwuHa. Tak, nonepeay Lie 6araTto BigkpuTTiB!
Anxxe Hesabapom neperigemo 0o 8 knacy.
A CKiflbku BCbOro MOXHa A0CAIANTU Nif Yac kaHikyn!

Banepiii. Tak! CBiT HaBKOJIO — Lie BENM4e3Ha
ximiyHa nabopaTtopis!

' Nina KocTeHko.
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Burxonaure 3aBganud 1, 2 y rpynax, 3—8 — iHaAuBigyaabHO.
3aBpaHHAa 1

PosmogixiTe MisKk co0or0 ()parMeHTH KapTu mam’saTi mo Tem 2 i 3,
posMineHi Ha Qopsamnax, mnpurajgauTe 3a HUMMN HaWBaKJIUBIi-
IIi TOHATTSA, OIpalboBaHI B apyromy cemectpi. IlomipkyiTe,
AKX Pe3yJbTaTiB BW HaMarajucd OCAITH, OIAHOBYIOUM 3MiCT
IUX IIOHATH 1 MJOCHIMYKYIOUM [OJIA IILOTO HABKOJIUIINHI 00’€KTH.
OuiHiTh, YM OOCATIM BU CBOEI MeTH IOBHicTiO. J/lOMOBHITHE um;
YTOUHITH, AKII0 Tpeba, PO3MIAHYTI Kaptu mam’sati. OO0roBopith
pes3yJIbTaTu B IPYIIi, y3arajJdbHITh y KJAaci.

3aBpaHHAa 2

Po3po06iTs onmuTyBaJLHUK ITIOJ0 JOCATHYTUX Yy ( KJIaci pe3yJsbTaTisb.
O6roBopith y KJaci i goompaiioiiTe B pasi moTpedu aHKeTy. 3aImoB-
HiTh aHKETy i 00OMipKyHTe pe3yJIbTaT, CKJIAIITh IIJIaH CaMOBIOCKO-
HaJIeHH.

3aBaaHHAa 3

IIpomoB:k peuenHA: «3aKiHUyOUM BUBYATH XiMiio B 7 KJaci, a Bia-
yyBalo...», «f 0axkaro...», «fI BBaxKamw...», «f morpeodyro...», «f mia-
HYIO...» TOIIO.

3aBaaHHAa 4

CrBopu Kapty nmam’aTi «Moi 300y TKY IIFOT'0 HaBUYAJHHOTO POKY».

3aBAaHHA 5

Posmugppyit 3arojloBoK CTaTTi, HallMCaHWM aHIVIIMCHKOI MOBOIO, i
mepeKJIaay Horo yKpaiHChbKOI0. 3BaK Ha Te, IO KOMKHOMY UUCJIY Bif-
moBizae omHa UM ABi OykBu JatuHuii. IlodacHu, un BamKIuBe AJ1s Tede
# Jrrofiel HaBKOJIO Te, IIPO IO UTUMEeThCA B I[ill CTATTi.
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3aBAaHHA 6

Hanummu eceii, y AKOMY BioOpasu cBOi BpasKeHHs IIPO CITiBIPAIIO B
HaBYAJbHUX I'PyIlax, 3alIPOIIOHY# cmocoOu ii mosrinmieHHs.

3aBaaHHAa 7

BusHnau 3a 4oTpHrOaJILHOIO IITKAJIO0 CBill piBeHb BOJIOAIHHS HACKPi3-
HUMU BMiHHAMEN Hanpukiami 7 kaacy (mas. 20.1). Ha3Bu nBa B™MiH-
HA, Y HaOyTTi aKuX TOOL BAAJIOCSA AOCATTH HANOIJIBIIIOTO IIOCTYIIY,
i mBa Taki, HAJ YIOCKOHAJEHHAM SKHUX IIe Tpeba mompaIioBaTH.

Yutatn 3 po3yMiHHAM

BucnogenioBatu BflaCHY AiYMKY YCHO i MTUCbMOBO

KpuUTU4HO 1 CUCTEMHO MUCIUTU
AiaTn TBOpUO

BusBnatu iHiLiatnBy

JloriyHo OGr'pyHTOBYBaTU MNO3ULLIIO
KOHCTPYKTUBHO KepyBaTu eMoLisSMU
OuiHIOBaTU PU3UKU

\

YxBasnoBaTM pPillleHHSA

PosB’a3yBaTtu npo6nemu

Man. 20.1. OuiHu cBi nocTyn

3aBAaHHAa 8

Omiau 3100y Ti pe3yabTaTH 3a CTYIEeHeM CAMOCTiMHOCTI iX JOoCATHeH-
HsI: MOTIOBHM ¥ 3aIIOBHM TaOJIUITIO, TOMUIIHN PEUECHHS.

MepeBaxHo . .
30eb6inbLioro MoBHicTIO
q 3 JOMOMOr0t0 " o
! . CaMOCTIHO CaMOCTIlHO
iHLLMX OCi®

Hocnipxyto npupoay

LLlykato n onpauboByto
iHpopMmaLito

MosicHioo
3aKOHOMIPHOCTI NpMpoan

- Hatikpare meHi Bpajocs...
« ¥ MeHe BUHUKAJU TPYAHOIII...
« II1o6 mosinmuTy cBOi pe3yIbTaTH, S MJIAHYIO...




CnoBHWYOK
CNOBHNYOK

Aepo3onb — gucnepcHa cUcTema, y ki 3aBmcni ApibHi TBepai ado piaki
YaCTUHKM NepedyBaloTb Y ra30BOMY CEpeaoBULL.

AncankniHr — TBopYe nepepob/ieHHs BiOXOM4iB HA BUTBOPU MUCTELITBA,
nobyToBi BMpoOun, oaar, akcecyapu Towo. Baxnmeum € Te, WO oTpumaHa
B pes3ynbTaTi pid4 nepesepLuye 3a CBOIMU AKOCTAMU, K €CTETUYHUMM, TaK
i PYHKUIOHaNbHUMMK, MOYaTKOBMA MaTepian.

AToM — cucTtema 3 aapa i enekTPOHHOI 060/TIOHKN, HaliMeHLla YacTUHKa
XiMIYHOro efieMeHTa.

Bopa — oaHa 3 HAMNOLUMPEHILLMX PEYOBUH Y MPUPOAI M OCHOBHUIM cKnaa-
HUK opraHi3mis, cnonyka lNgporeHy 3 OKCUreHoMm .

Fa3 Byrnekucnuin — 6e30apBHUIA rasd, NPOAYKT ANXAHHS | FOPIHHSA, Moe-
Kyna cknagaetbcs 3 atoma KapboHy 11 aBox atomiB OKCUTEHY.

M3 yagHun — 6e36apBHUA, ayXe OTPyMHMIA ra3 6e3 3anaxy, Monekyna
cknagaeTbes 3 atoma KapboHy 1 atoma OKCUreny.

fenb — cCTpyKTypOBaHa AucnepcHa cuctemMa BUCOKOMOMEKYASAPHUX
i HA3bKOMOJIEKYNAPHUX PEYOBUH

AayHcalkniHr — nepepobneHHs BiaxoaiB y NpoaykLito, Matepiann H1X-
YOI AKOCTi, LliIHHOCTI.

An3aiiH iHXeHepHnin — e Npouec POo3pPOOBSIEHHS i CTBOPEHHS HOBUX
NPOAYKTIB, CUCTEM ab0 TEXHONOTIN i3 BUKOPUCTAHHSAM iHXEHEPHUX 3HAHb Ta
KpeaTmBHOro nigxoay. Lle meTogonoris, sika gae 3mMory cTesoptoBaTn yHKLiO-
HaNbHi, ePEKTUBHI 1 €CTETUYHO NPMBABMBI PILLEHHS A1 PiI3HUX NOTPED.

An3zaitH MoneKkynapHuii — BUKOPUCTaHHS Pi3HMX MeToaiB Ans nepenoda-
YeHHS (BiOKpPUTTS) XiMiYHOI 60BN HOBUX MOJIEKYNSPHUX YACTUHOK, L0 Ma-
I0Tb HEOOXIiOHI AN BUSHAYEHUX Lifie BNaCTUBOCTI.

EnemeHT XiMmiYHU — B, aTOMIB 3 OQHAKOBVM YNCNOBUM 3HAYEHHAM 3a-
paay aapa.

Emynbcis — gucnepcHa cuctema, y sikin kpanesnbkm MikpockoniyHoro abo
YIbTPaMIKPOCKOMNIYHOIro PO3Mipy OAHIEI PEHOBUHW PO3NOAiSEHI B iHLUINA.

MakpOCBIT — CyKYMHICTb HABKOJINLLHIX Tifl, IKi MOXHa crioctepiratn 6e3
3acToCyBaHHS nNpunagis i NPUCTOCYBaHb.

Maca BigHOCHa aTOMHa — BigHOLLUEHHSA Macu aToMa XiMiYHOIro enemMeHTa
no 1/12 macu atoma KapOoHy.

Maca BigHOCHa MoneKkynsapHa — BiJHOLLUEHHA Macu monekynm go 1/12
mMacu atoma KapOoHy.

Maca BigHOCHa popMyJsibHA — BiAHOLLIEHHS Macu GOPMYSIbHOT OAUHULI
no 1/12 macu atoma KapOoHy.

MeTop iHXXeHepHuUi — Lie NPoLIEC PO3B’A3aHHA NpobnemMu abo CTBOPEH-
HA HOBOIO NPOAYKTY, KU OXOMJIOE: KPOKW NiaHyBaHH4A, MPOEKTYBAHHSA, BU-
KOHaHHSA 1 oujHioBaHHA. Cnocib aymartu i npauoBaTu, Wo AonoMarae iHxe-
HepaMm 3HanTN paLioHasbHI PiLleHHS HA OCHOBI HAYKOBWUX 3HAHb | TEXHOMONIN.



CnoBHMYOK

MeTopa HaykoBUiA Ja€ 3MOry 3000yTU 3HAHHSA, AKi MOXHA BBaXXKaTW iCTUH-
HUMW 3 MOMNAAY HayKW.

MIKpPOCBIT — CBIT HaCTUHOK, i3 9KNX CKNagaeTbCHa pevoBuHa.

Monekyna — HaliMeHLLIa YaCcTUHKa NMPOCTOi Pe4OBUHM ab0 CNosyku, sika
MOXe iCHyBaTK okpeMo, 30epiratoym XimidyHi BNacTMBOCTI NPOCTOI PEeY4OBUHMN
abo cnonyku.

OpuHnuga dpopmMmynbHa — aToOM, MOJIEKYNa, Fpyna aTtoMmiB TOLLO, Bigobpa-
XKEHI B XiMiYHi1 dopMyni pevHoBUNHN.

Mina — cTpykTypoOBaHa agucnepcHa cuctema 3 6ynsballok rasy (napu), aKi
pPO3AiNeHi TOHKUMU NAiBKaAMU PiaNHN.

Mpemia POREAL-FOHECKO «[lns XiHOK y HayLj» CTBOpPEHaA B MeXax
dyHpauii L'Oréal, aky 3acHyBanm 1998 poky B napTtHepcTBi 3 UNESCO. MeTa
npemii — NigBUWMTL pPiBEHb NPEACTaBNEHOCTI XIHOK Y ranysi Hayku Ta nif-
TpMaT MONIOANX HAayKOBULb. YKpaiHCbka NpeMist € YHaCTUHOO rnobanbHOI
Mporpammn L'Oréal-UNESCO «[lnga xiHOK y Hayui». B YkpaiHi ii peanidyoTb i3
2018 poky.

PecavikniHr — nepepo6ieHHs BiAXoaiB y NpoayKLito, MaTepianu Takoi ca-
MOi IKOCTIi, L[iHHOCTI.

Pe4yoBUHM YUCTi — PEYOBMHKM BE3 JOMILLIOK.

CuMBOJIM aTOMHi — YMOBHI NO3HAYEHHS XiMIYHUX eNleMEHTIB Y popMynax
i nepiognyHin Tabnuui. Lle ogHa, aBi abo Tpm 6ykBM NaTMHCbKOi abeTkun, nep-
La 3 9KMX — BeuKa.

Cucrema gucnepcHa — @i3an4yHO HEOQHOPIOHA CMCTEMA, Y SKilh oaHa pe-
4YOBMHA PO3MoineHa y Burnsai opioHMx 4aCTMHOK B iHLUIA PEYOBUHI.

CymMmiwi — micTaTb ABi a0 Binblue pevyoBUH, AKi Ha3MBaKOTb CKNAAHUKAMMU.

CycneH3is — gucnepcHa cmMcTema, y skil 4YaCTUHKU TBepO0i PeY4OBUHM
3aBUCJIN B PiAKOMY CepenoBULL.

Ta6nuua nepioguyHa XiMiYHUX eNNeMeHTIB — ynopsiakoBaHe 3a 3pocC-
TaHHAM aTOMHOr0 HOMEepa PO3TallyBaHHSA XiMIYHUX eNleMEHTIB Yy BUrNsaaj Tab-
;.

dopmyna xiMi4yHa — CYKYMHICTb CUMBOJIIB XiMiYHUX ENIEMEHTIB | YNCE;
cTuUCno Bigobpaxae cknag peyoBuHM.

D oTOCHHTE3 — NPOLIEC CMHTE3Y OPraHiYHNX CMOJYK i3 BYrNIEKMCOro rasy
(CO,) Ta BOAM (H,0) 3 BUKOPUCTAHHAM eHeprii cBiTna n 3a y4actio GOTOCUH-
TETUYHUX MIrMEHTIB, AK-0T: xnopodin, 6akTepioxnopodin i 6GakTepiopoason-
CUWH y BakTepiln.

YacTtka macoBa — BiOHOLLUEHHSI MAacu YaCTUHU 40 Macu Linoro.

fBuwa PisnyHi — 3MiHU, YHACNIAO0K SKUX PEYOBUHU HE NEPETBOPIOOTLCS
ofHa Ha OJHy.

ABuwa XiMmiyHi — 3MiHW, yHACNIOoOK SKNX PEYOBMHU MNEPETBOPIOIOTLCS
oHa Ha OHy.



IMEHHUN MOKaX4YnK

IMEHHUIN MOKAXYUK

AsimoB Ain3ek 162
AHTOHMY BorgaH-Irop 165

ApHanbno ge BinaHosa,
(Arnau de Vilanova) 34

BekoH Pooxep 34
Benpa Onbra 7
BobkoBa OneHa 64

BaHrTpakyngi 6o
(Wangtrakuldee Beau) 8

Bacunera Mukona 8

Bennep leHpi «Xobi»
(Wedler Henry «<Hoby») 8

Biopy, LLlapnb 121

B’atpoBuy Bonognmup 104

lapcia Enyapno (Garcia Eduardo) 7
lNnnokpat 68

MaTtiok Bonogummp 69

pebiHka €EBreH 119

'y6epmaH-lNpeddpep MeTbio
(Guberman-Pfeffer Matthew) 8

Fowik Nappi (Larry Gonick) 64

I'pein Teopop B. (Gray Theodore W.) 7

I'piH OxoH 104
Limapoe AHaTonin 103
3abyxko OkcaHa 120
3y6ueHko boragaH 69
304 McTucnagisHa 68
3tocking Matpik 83
EpHcT Pynonbd 83
IrHaTeHko IpnHa 69
Kannueup Irop 103
Kinninr Pegpspa 120
KospmxeHko HOpiin 125
KoniHa CiopuHa (Collins Sibrina) 7
Koponb Hatania 8

KpaBueHko AHapiin «KpeMmiHb» 8
Kpigon Kpein (Craig Criddle) 64
KpicTi Arata 120

KynpsiBuesu €BreH i Onena 125
Kyyepis Onecs 8

Jlapina Onbra 8

Nenr Capa (Sarah A. Lang) 150
Jlengic Oxenmc M. 7

NorewuH Opin 165

Nykpeuin Tim Kap 142

Nynn (Nynnin) PaimyHp, 34
Manuk Bonogummp 120
Minkapa MoHa (Minkara Mona) 8
Mo3sonescbkuit bopuc 165
MoHomax Bonogmnmmnp 68
MaryTak fannna 120

Mogiruyk HaTania 56

Peniyu Mi6 7

Caska Map’sana 120
CankoBcbkunii AHgxen 34
Cnasyk CTiBeH (Steven Spazuk) 50
Craciok Hatanis 8

Ctponr Oxepemi 104

Cynano Kepi (Supalo Cary) 8
TannyTi-Benatekannim 8
Tatapuyk TetaHa 7

TuukiBcbka Onbra 68
TpyToBCcbknii KOCTAHTMH 119
YwuHcbknii KocTaHTMH 165
®depnyceHko BaneHtnHa 111
®paHko (binerny) Onbra-Mapis 44
XaHeHko borpaH 23

YepHux Bnagucnaea «Aiga» 8
YopHoyc Bitanin 50

Leuyk AHHa 70



MNMopaan wopno ebeKTUBHOIO BUBYEHHSA XiMil

NMPEAMETHUN MNOKAXYUNK

Aepo3onb 118 MakpocsiT 172 CVMBONU XiMIYHMX
AHdnepax 71 Maca BigHOCHa aToMHa 167 enemMeHTiB 143
AncarikniHr 60 Maca BigHOCHa Cuctema aucnepcHa 122
ATom 142 mMonekynspHa 168 Cymiwi 116
BunapioBaHHa 117 Mauepauis 71 CycneHsia 117
BiocTooBaHHsa 117 MeTopa iHxeHepHuin 52 Tabnuus nepioanyHa
Bopna 12, 48, 108 MeTon HaykoBuii 52 XiMiYHMX enemMeHTIB 145
a3 Byrnekncnuin 12,48, 108 MikpocsiTt 178 dinbTpyBaHHA 117
FasvagHuin 12, 48 Monekyna 152, 168 dopmyna ximiyHa 153
Fenin 94 MonekynsipHa kyxHa 117 doTtocuHTe3 108
AnsaiiH iHxeHepHuin 52 OanHnysa dopmynbHa 176 Yactka macosa 175
AwvctunioBaHHsa 70 Mina 117 Asuia disnyHi 107
EnemMeHT ximiyHuin 149 PecarikniHr 59 Asna ximiydi 109
Emynbcia 117 PeyoBuHM uncTi 115

NMOPAAM LLLOAO )
E®EKTUBHOIO BUBYEHHSA XIMII

Ak npayroeamu 3 Hag4a/bHUMU mekKcmamu

Mepen TUM, 9K YnTaTK TEKCT, O3HAMOMCS 3 MOro 3arojI0OBKOM, Mia3aronoBKamu,
MasltoHkaMu, Tabnmusamm, dopmynamu, rpadikamm, cxemamm Towo. Lle gonomoxe
TO6i 3pO3yMiTK TEMY, METY 1 CTPYKTYPY TEKCTY, a TaKOX akTyani3yBaTu CBOI 3HAHHS.

MpouynTam TEKCT NOBHICTIO, HE 3YMMHAIOYMCbL HA OKPEMUX C/IOBax abo peYEHHSIX.
Hamarancs 3po3yMiT OCHOBHY aBTOPCbKY AYMKY, FO/IOBHI NOHATTH, TEPMIiHW, PpakTu,
NpuKNagm, apryMeHTy TOLLO. FKLLLO TpanisTbCs HE3HAMOoOMI cnoBa abo BMpasu, Cnpo-
Oy i3 KOHTEKCTY 340ragaTmcs, WO BOHM O03HavaloTb, abo CKopucTancst CIOBHUKOM,
iHLWKMK oxxepenamu iHpopmadji.

MpounTam TekCT We pas, yBaxHille i KpUTu4Hiwe. 3BepHU yBary Ha aetani, nosc-
HEHHS, NOK/TMKAHHS, 3anuUTaHHSA TOLLO. [MOpiBHAN NpOYUTaHE 3 TUM, WO TN BXE 3Ha€ELL
i3 ximii, i nepeBip, 41 Ma€eL CYMHiBU, 3arnepeyveHHsl, 3ayBaXXeHHs1 abo AONOBHEHHS 0,0
TEKCTY. 3anuLuu B 30LWINTI CBOT AYMKN, 3annUTaHHSA, KOMEHTapi.

Cknagm nnaH TekCTy, BUAINMBLUM FOJIOBHI N ApyropsaHi NyHKTU. BukopucTtoByii
KJII04OBI CNoBa, dpasn, TEPMIHU, LLIO XapakTepPU3YTb KOXEH NMyHKT. [1n1an gonomoxe
TOOi CTPYKTYpYyBaTH i1 cuctemMaTndyBaTtm iHbopmaLiiio.

Bignogipar Ha 3anuTaHHA nicnsa TekcTy abo NocTaeieHi cobi nig, Yac Moro YATaHHS.

CkopwucTaiica noaaTkoBOO NiTepaTypolo, AKLLO XO4eLl AidHaTucs Oinblue 3 TeMU
TEKCTY, NOrMNONTU CBOI 3HAHHS, PO3LUMPUTY CBITOIMAA, 3HAWTM BiANOBIAj HA CKNaaHi
4K CynepeYmBi 3anmTaHHs, Ha 9ki He BOANOCHa 3HaNTU BigANoBigj B Nigpy4HuKy. Kpn-
TWUYHO CTaBCS 00 oxepen iHdopmauii, Nnepesipsin iXHIO LOCTOBIPHICTb, akTyasbHICTb,
006’EKTUBHICTb, aBTOPUTETHICTb TOLLIO.




Ak npayroeamu 8 2pyni

06’en- MpoaHa-  Cdopmy-  Posno- [LlomoB- Buko- Okt
HamTecs nigymnre nowTe LiniTb TECH Mpo Hamnte 3 :6 KVI
BrpynM  3aBOAHHS MeTy poOOTy  OLjHIOBAHHS 3aBOAHHS AN

Pob6oTa B rpyni 4ONoOMOXe BaM JOCArTM HAWNINLWIKX Pe3ynbTaTiB y HaBYaHHI, Ppo3-
BUHYTW CBOI COLiaNbHi Ta KOMYHIKATUBHI BMiHHS1, @ TAKOX OTPMMYBaATU 3340BOJIEHHS
Bif, cninbHOI AisnbHOCTI. LLLo6 npautoBatn B rpyni epekTMBHO, AOTPUMYATECH TaKMX
pekomMeHaaLin.

BusHauTe meTy i 3aBoaHHa poboTu rpynu. Lle nonomoxe oTpumaTu YiTke ysB-
JIEHHS NP0 Te, YOro BM XO4EeTe AOCArHYTU, SKi KPOKM BaM NOTPIOHO 3pobuTu, i 9K BU
OLLiHIOBaTMMETE CBil nporpec. Po3noainite 3aBgaHHS B rpyni BiANOBIAHO A0 iIHTEPECIB
YYACHUKIB N yYaCHULb, 3BAXXMBLLW HA iXHi CUIbHI CTOPOHW Ta AOCTYNHUI Yac.

Cknagite nnaH pobotu rpynu. Lle ponomoxe Bam opraHi3yBaTtui CBOIO poOOTY,
YCTAHOBUTU TEPMIHN BUKOHAHHS, BU3HAYUTN HEODOXiAHI pecypcu, a TakoX BUPILLNTH,
K cninkyBatumeTtecs i cniBnpautoBatuMmeTte. OujiHoWTe pusnkn, pobupainte
edekKkTBHI cTpaTerii A0CArHEHHS 3aniaHOBaHUX Pe3ynbLTaTiB.

MoBaxanTe Ta NiATPUMYNTE OJHE 0AHOro. Lle nonomMoxe BamMm CTBOPUTU APYXHIO
NoO3UTMBHY aTMocdepy B rpyni, Ae MOXHa BUCIOBIIOBATM CBOIO AYMKY, 3anuTyBaTty,
peueH3yBaTu, AiNMTUCS ineaMmn n AoceiaomM. byabte BiakpnTMm A0 pisHOMaHITHOCTI,
TONepaHTHUMM OO BiAMIHHOCTEN, BignoBiganbHUMM. JOTpuMmynTecs npasuna rpynu in
PO3B’A3ynTe KOHMAIKTU KOHCTPYKTUBHO.

OujHiolTe 1 yoockoHanonTe cBolo poboTy B rpyni. Lle gonomoxe BU3HAYUTU,
o Bu 3pobunn gobpe, Wo MOXEeTe NoMinwmnTn, aKi NPodneMm BUHUKNU | K BU iX
poO3B’a3anu.

BbyapTe CaMOKPUTMYHMMIN, HABYANTECS HA MOMWIIKAx, PO3BMBANTECS.

Ak cmeopumu nopmeonio 0ocss2HeHb
3 8UBYEHHA XiMii ma AK HUM Kopucmyeamucs

1. BusHay, 4n notpibHe TOOI Take nopTdonio. Mopaabcs WOAO LbOro 3 NoabMu,
SAKNM OOBIPSELL.

2. Chopmynion MeTY MOr0 CTBOPEHHS.

3. Jobepu ans HbOro HOCIN — NanepoBuii Y1 LG POBUIA.

4. Po3pobu TUTYNbHY CTOPIHKY NopTdoio.

5. Job6epwu Ha3Bm Noro pyopuk, Hanpuknag,; «3MicT», «Moi gokyMeHTu», «Moi ;omMaluHi
3aBOaHHs», «Moi gocnign», «Min nornag Ha...», «Moi BOCArHeHHS», «Moi po3gymm»,
«Moi nnaHu Ha ManbyTHE» TOLLO.

6. CTtBOpeEHi MaTepiann knacmudikyi i po3noainsin no pyopukax.

7. PerynapHo nepernagan nopTdonio, aHanidy CBOi AO0CAMHEHHs, Hamivyam

TPaEKTOPIlO NOOANbLIOIO BACHOIO PO3BUTKY.

8. 9kLo MaeLw baxkaHHs, EMOHCTPYMN CBOE NOPTHONio Ntoasm, akmm aosipsewt. O6-
roBOPIOM 3 HAMM AOr0 3MICT, paabcs. AHaniayin nopaam i podu BUCHOBKM.

9. 36epexu cBoe NOPTHONIo ANg HaLWAAKIB, aaxe Luei TBip € YHiKanbHUM.
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