


1.0nmuc HaBYAJIBLHOI TUCIHUILTIHA
«Ximisi: opraniana

I'any3b 3HaHB, cHeniaJbHICTb, OCBITHS POrpamMa, OCBiTHil CTyNniHb

OcBiTHIii CTYIIIHB bakanasp
CreriaiabHICTh 202 «3axucT 1 KapaHTUH POCIUHY
OcBiTHS Iporpama 3axuCT 1 KapaHTHUH POCIIHH

XapakTepuCcTHKA HABYAJIBHOI TUCHHUILTIHU

Bun O00B’s13K0Ba
3arajgpHa KUIBKICTh T'OJIUH 120
Kimpkicts kpeutiB ECTS 4
KinpKicTh 3MICTOBUX MOJTYJIIB 3

Kypcoswii mpoexT (poboTa) -
(SIK1110 € B poO0YOMY HaBUATHHOMY

TUTaH1)
dopmMa KOHTPOJIIO IcriuT

Ioka3HMKH HABYAJIbHOI JMCUUIIIHU JJIsl J€HHOI Ta 32049HOI ()OPM HABYAHHS

JileHHa popMa HaBYaHHs 3aouHa opMa HaBUYAHHS

Pix migroroBku (Kypc) 2 -
Cemectp 3 -
Jlekuilini 3aHsaTTA 15 rox. -
[IpakTHyHi, cEeMiHAPChKI1 3aHATTS - -.
JIaGopaTopHi 3aHATTS 30 ron. -
CamocriiiHa pobora 75 ron. -
[HauBiTyasibHI 3aBIaHHS - -
KinbKicTh THXKHEBUX ayAUTOPHUX 3 ron.
TOJIUH JIJIs JICHHOT ()OPMU HaBYAHHS

2.MeTa Ta 3aBJaHHA HABYAJbHOIL IlHCIII/ll'[.]'IiHI/I

Meta: ¢opMyBaHHA Yy CTYACHTIB TEOPETMUHUX OCHOB OpPraHIYHOi XiMii, MPAaKTUYHUX YMiHb Ta
HAaBUYOK B poOOTI 3 PI3HUMH TUIIAMU OPTaHIYHUX CIIOJIYK, BUBYEHHS CIeUU(]PIUHUX 0COOIMBOCTEN iX
MOBEJIHKM y XIMIYHUX peaKiisx, HaOyTTs AOCBiAYy poOOTH y XiMiuHIH JabopaTopii JUIst po3B’sI3aHHS
KOHKPETHUX NPAaKTUYHUX 3aBlaHb, (POPMyBaHHIO HAYKOBOTO CBITOIJISITy Ta HAyKOBOTO TOTJISAY Ha
MPUPOJTY Ta 3aXMCT OTOUYIOUOT0 CEPEOBUIIIA.

Kypc xiMmii moBWHEH CTaTH OCHOBOIO JIJIi BUBYCHHS CICIMIAIBHUX JUCIHILIIH: O10XiMif,
¢b1310J10Ti POCIMH Ta €KOJOTIYHUX TUCIUILTIH.

3aBHaHHS.
- chopmyBaTH KOMIUIEKC XIMIYHUX 3HAaHb [TPO PEUOBHUHH Ta MEXaHI3MU PEaKIIiii;
- BUSIBJICHHSI 3aKOHOMIPHOCTEH B3a€MO3B’A3KY MK OYJIOBOIO 1 CTPYKTYpOIO XIMIUHUX CHOIYK;

- HaBUMTH BCTAHOBJIIOBATH CITIBBITHOIICHHS MK CKJIAJJOBUMH YaCTUHAMH PEYOBHHH, & TAKOXK OKpPEMi
KOMITOHEHTHU y CyMillIax;




- HABYHMTH OMKUCYBATH OCHOBHI 3aKOHOMIPHOCTI XIMIYHHUX MPOIIECIB;

- pPO3BUHYTHM HAaBMYKM Ta BMIHHS BUKOPHUCTOBYBATH CYYacHi JOCATHEHHS OpraHi4yHOl  Ximii B
TEXHOJIOTTYHHX TPpoIiecax 1 BAPOOHHUIITBAX.

Habymmsa komnemenmnocmeil
Iarerpansna komnerenTHicTh (IK):
31aTHICTh PO3B’SA3yBaTH CKJIAJHI CIElialli3oBaHi 3a7a4i Ta MpakTH4HI mpobieMu mpodeciitHol
TSUTBHOCTI 3 3aXMCTy 1 KapaHTHHY pOCIMH 1 3aCTOCOBYBAaTH TEOPETHYHI 3HAHHA Ta METOIU
(hiTocaHITapHOTO MOHITOPUHTY, OTJISIAY, aHAJI3y, EKCIIEPTU3H, 110 XapaKTePU3YIOThCS KOMILJICKCHICTIO
Ta HCBU3HAYCHICTIO YMOB.
3aranpHi komneTeHTHOCTI (3K)
3K1. 3natHicTh 10 aOCTPaKTHOTO MUCJICHHSI, aHATI3y Ta CHHTE3Y.
3K 2. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYAIIisX.
Ilpozpamni pezynomamu nasuannusn (IIPH):
[TPH4. Bonoaitu 3HaHHAMH 3 QyHIAMEHTAIBHUX PO3/LIIB BUIOI MaTeMaTUKH, 0i0Qi3uku, Ximii
(anamiTnyHa, opraHiuyHa, HeopraHiuHa, ¢i3u4yHa 1 KosoimHa), OOTaHiKM 1 arpo3oosorii B 00cCs3i,
HEOOX1AHOMY ISl pO3yMIHHS MPOIIECIB 31 CHEIIAIbHOCTI 3aXUCT 1 KAPAHTUH POCIIHH.



3micTroBuii MoayJb 1. HaliBasauBinii TeopeTHYHI MOJ10KeHHS OPraHiyHOl Ximii.
ByrieBoaHi amipaTH4HOro Ta KApOOUUKIIYHOIO PALY.

Tema Jaekuiiinoro 3ansattst 1. Beryn. Opraniuna ximisi, T 3navennsi. HaiiBaxamBinni
TeOpPeTHYHI M0JI0KeHHS OPraHiYHOl XiMil.

[Ipeamer 1 3Ha4ueHHs opraHiuyHOi Ximii. Kimacudikaris opraHiyHUX CIOJYK. 3B’ A3KH OPraHiqHOL
Ximii 3 610JI0Ti€I0 1 CLIbCHKUM TocnogapcTBoM. OcoOIMBOCTI CHOMYK KapOOHY, X PI3HOMAaHITHICTD 1
pOJIb y JKUBIM NPHUPOJI 1 MPaKTHYHIA AisIIbHOCTI. TeopeTHdHi OCHOBHM OpraHiuyHoi Ximii. OCHOBHI
MOHATTS Teopii OyZAOBU OpraHiyHUX CHONyK. THUIM XiMIYHUX 3B’SI3KiB B OPTaHIYHHUX CHOJYKAaX. G- 1 T-
3B’s13ku. [IpupoiHi axepena opraHiyHUX CIONYK.

ByrneBogni. Ankanu. ['omonoridyHmii psj, i3omepisi, HOMEHKJIATypa. MeTonu oJepiKaHHs
alKaHIB 3 TaJOTCHOINOXIAHUX CIHPTIB, HEHACMYCHMX BYIVICBOAHIB. Di3WuyHI BIACTUBOCTI,
3aKOHOMIPHOCTI Ta NPUYMHU IX 3MiH B TOMOJOTIYHOMY psmy. XimiuHi BiacTuBocTi. Peakuii
3aMillleHHsl, TaJOreHyBaHHS, HITPYBaHHS, CyJIb(OXJIOpyBaHHS. 3HAXOKEHHS B MPHUPOAL Ta
3aCTOCYBaHHS.

HenacuueHi BYIJICBOJIHI: aJIKEHUW, alKIHU, ajKajaileHW. EJEKTpoHHA mpupona, TeoMeTpis Ta
BJIACTUBOCTI MO/IBIMHOTO 3B’53KY. [30Mepist Ta HOMEHKJIaTypa ajdkeHiB. MeToau oep:KaHHs alKeHiB 3
CIUPTIB, aJKaHIB, TaJOrCHOMOXITHUX. XIMIYHI BJIACTHBOCTI alikeHIB. Peakmii npuenHaHHS:
MOJICKYJISIPHOTO ~ BOJAHIO, TaJOr€HIB, TaJOrCHOBOAHIB Ta cyinbdarHoi kucinotu. [IpaBuio
MapxosuukoBa. [lomierunen. IlomimpomnineH. Ankinu. OcoOmuBOCTI OyIOBHM MOTPIHHOTO 3B’A3KY
KapOOH-KapOoH. Meroau oJiep>KaHHS AalleTHJICHOBUX BYTJICBOJHIB. XIMIYHI BJIACTUBOCTI aJIKiHIB:
rigporenyBaHHs, Tigparanii 3a KyuepoBum. Peakiii 3amimenns pyxomoro aromy [iaporeny.
3actyBanHs anerwieny. CrpspkeHi nieHoBI ByrieBoaHi (Oyrta-1,3-mieH, 130MpeH, XJIOPOMpPEH).
CrpspkeHi moaBiiiHi 3B s13kM Ta 1X 0co0auBi BaactuBocTi (1,4-npueananns). ITomiMepusaliist 1i€HOBHX
ByrieBoAHiB. IloHaTTss mpo OymoBy mnpupomHoro kayuyky. CHHTETHYHHMH KaydyykK. Bynkanizaris
Kay4yKy.

Tema ekuiiiHOro 3aHATTH 2. ApeHu.

[Tonstrst mpo apomaruyHicTh. [IpaBuno Xrokkens. HoMmenknaTypa Ta i3oMepisi BYIJIEBOJHIB
pany OeH3eHy. Meronu OJIepKaHHS. XimiuHi BJIACTUBOCTI. Enextpodinbue
3aMillleHHS:TAIOTeHYyBaHHs, HITPYBaHHsI, Cylb(yBaHHs. ENEKTPOHOAOHOPHI Ta €JIeKTPOHOAKIIEITOPHI
3aMICHMKH: X CHpSIMOBYIOUYMH BIulMB. Peakuii npueaHaHHs apOMaTHYHMX BYIJIEBOJHIB. Peakiii
okHrcHeHHs. [ToHATTS Mpo KOH/AEHCOBaH1 apeHH. 3HaXOPKEHHS B IPUPO/Ii Ta 3aCTOCYBAHHS apeHiB.

Tepnenu. Ilpupomani Kepena TeprieHIB, XUBHISL Ta ii mepepoOka. CrocoOu BUAUICHHS
teprieHiB. Knacugikauisa. BnactuBocti teprenis. Ilpaktuune 3actocyBaHHs TepreHiB. KapoTuHoigu:
KapoTHUHH, BiTaMiH A. CTepoian:CTeprHH, KOBUHI KUCIOTH, CTEPOIIHI TOPMOHHU.

[{uknoankanu. [3omepisa Ta HoMeHknatypa. [ToHaTTs nmpo koHdopmarito. CriocoOu oepxaHHS.
XIMIYHI BJIaCTUBOCTI MalMxX 1 BelIMKUX ULUKIiB. Teopis HampyxkeHHs baiiepa. 3acrocyBaHHS
LIUKJI0ANKaHIB. ['aoreHonoxijgHi ByrJieBOIHIB, 3aCTOCYBaHHs 1X y BETepHHApii.

3micTroBuii MoayJIb 2. OKCHTeHOBMICHI OPraHIYHI CIIOTYKH.

Tema sexuiiinoro 3ansarTd 1. ligpokcuibHi opraniyHi pe4oBUHH.

Cnuptn o0ofHO-, JBOX- 1 TPbHOXAaTOMHI, OaraToaToMHi. BusHaueHHs 1 kiacudikaris,
TOMOJIOTTUHUH psizl. [3oMepis 1 HOMEHKIIaTypa 0JHOaTOMHUX cnupTiB. Criocodu onepkaHHsA. Di3uyHi
BJIACTUBOCTI. XiMIYHI BJIACTMBOCTI MO (yHKIIOHANbHIA Tpymi cnupTiB. OKUCHEHHS CIHPTIB.
Herigpararis Ta gerigporenyBanHsa. OKkpeMi MpeIcTaBHUKHU OJHOATOMHUX CIHUPTIB, iX 3aCTOCYBaHHS y
BeTepuHapii Ta apmakosorii. J[BoxaToMHi ciuptu. [3oMepist Ta HOMEHKIaTypa. MeTou oiep:KaHHs.
®i3nyHi 1 XIMI4HI BIACTUBOCTI. TphOXaTOMHI CIUPTH. [ 1i11epos1, MOMMPEHHS B IPUPO/I 1 OACpKAHHSL.
I'minepatu, rminepuau. Ilonstrs npo OGaratoatomHi cnuptu. Henacuueni cnuptu. OnepraHHd,
BJIACTUBOCTI Ta 3acTocyBaHHs. ETepu.

®enoau. bynosa, HoMeHknaTypa 1 i3omepis. [IpupoaHi mpxepena Ta crmocodu oJepKaHHS.
®i31yH1 Ta XIMI4HI BIACTUBOCTI. J[BOXaTOMHI Ta TPhOXaTOMHI ()eHOJIH. 3aCTOCYBaHHS (PEHOMIB.

Tema nexkuiiinoro 3ansarTs 2. Kap0oHinbHi Ta KapOOKCHJIbHI CIOTYKH.

AJibJIeriin Ta KeToHH. [30Mepis Ta HOMEHKJIaTypa. MeToau ofep:KaHHs aabJeriIiB 1 KETOHIB
13 CIIUPTIB, KUCIOT Ta AUTATOTeHONMOXiqHUX. Di3UYHI Ta XiMIYHI BIACTUBOCTI aJbJAETIAIB Ta KETOHIB.
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OxkpemMi TIpeACTaBHUKH: (DOpMaANBAETIN, aleTOH. ApOMaTH4HI aJbJeriAu 1 KETOHU. 3acCTOCYBaHHS
aJbET1IiB.

KapGonoBi kmuciaoTu. [3oMepis Ta HOMEHKIATypa OJHOOCHOBHUX HACHYEHHX KapOOHOBUX
KUCIOT. Metoau ojnepaHHid KUCIOT. Pi3uuHi Ta XiMiuHI BiacTHBOCTI. OKpeMi NpeICTaBHUKU:
MypalllHa Ta OLTOBa, MaJbMITUHOBA Ta CTE€APUHOBA KUCIIOTH, iX 3actocyBaHHs. JKupu. [lomupenns B
npupoji, ckian Ta OymoBa. XiMmiuHI BIIACTHBOCTI, >XKHpiB. Bukopucranns sxupiB. Henacudewi,
JIBOXOCHOBHI Ta apoMaTH4HI KapOOHOB1 KHUCJIOTH. AKpUJIOBAa KHUCIOTa, I ecTepH, HITpuwiI. Meroau
CHHTE3y Ta XIMIYHI BJIACTHBOCTI JBOXOCHOBHHMX Ta apOMAaTHYHHUX KapOOHOBUX KHCIOT.Iigpoxcw-,
aNbJIEriI0 Ta KETOKUCIOTU. Bu3HaueHHs, 130Mepis Ta HOMEHKJIaTypa. MeToau oJep:kaHHs
TiIPOKCUKUCIOT.  HaliBaknuBimi — MpEeACTaBHUKHM — TiAPOKCHUKUCIOT:  TJIKOJIEBA,  MOJOYHA.
bararoocHOBHI TiIpoKCUKUCIOTH. OTHOOCHOBHI aJIbJIET1/10- Ta KETOKUCIIOTH, 1X OJepyKaHHS Ta XIMIUHI
BiacTUBOCTI. ONTHYHA 130Mepis T1APOKCUKUCIIOT.

3micToBuii  moayar 3. Byrueoam. HiTporeHoBmicHi  opraniuni = pe4yoBHHH.
I'eTepoumkiivHi cnorykm.

Tema gekuiitnoro 3ausarTa 1. ByrieBoau.

ByrneBoan. Monocaxapunu. I[TommpenHss B mpuponi Ta Oioyoriuna poib. Knacudikamis,
TayTOMepis MOHOcaxapuiB. Mertoau ojaepkaHHA 1 XiMmiuHI BiacTUBOCTI. Dpykrosa. AckopOiHOBa
kuciorta. Jlucaxapumu. HesigHOBIIOIOWI Amcaxapuaud - caxapos3a. BinHOBIOIOYI Iucaxapuid.
Manbro3a. Jlakto3a. L{eno6io3a. [lonicaxapuau: Kpoxmalib, IENI0JI03a, TIIKOTEH, 1HYIiH.

Tema JaekuiiiHoro 3aHATTA 2. AMiHH. AMiHOKHMca0TH. Binku. Anigarnyni i apomaTuyHi
aminu. [3omepis, HOMEHKIaTypa, METOAM OJIEpPKaHHS, XIMIYHI BJIACTUBOCTL. AMIHOCIHUPTH,
€TaHOJaMiH, XOJIiH, 1X Oy/I0Ba, BJIACTUBOCTI 1 3HAXOKCHHS B MPUPOJi. AMIHOKHCIOTH. Bu3HavueHHS
ta knacudikanis. HomeHknatypa i i3oMmepis, MOMIMPEHHS B NpUpoIi. MeToau oAep aHHs, XIMIYHI
BiactuBocTi. bionoriuna pons. CtpykTypa i ¢yHKHii OiKIB 1 menTUiB. AMIHOKHCIOTHUH CKIIaj i
crocoOu BU3HAUYEHHS MOCIIAOBHOCTI aMiHOKHCIIOT y OLTKax.

Tema siexkuiiinoo 3anaTTs /. I'eTepounkiiiuni cnoykm.

['erepounkiiyni cronyku. Kmacudikamis. [ToHATTS mpo apoMaTUyHICTh. TETEPOLMKIIUHUX
cionyk. [I’siTudsieHH] TeTepourKkin 3 onHUM TrerepoaromMoM. [lipon. Meronu onepkaHHS Ta XiMiuHi
BrIacTuBOCTI mipony. [lipyauH SK OpeACTaBHUK MIECTHYICHHHX a30TUCTUX TeTepOLHMKIiB. Metoau
OJIep’KaHHs Ta XIMIYHI BIaCTUBOCTI MipuauHy. [IoHATTS npo ankanoiau.



3.IIporpama Ta CTpyKTypa HaBYAIbHOT AUCIUTUTIHH JIJIS
MMOBHOTO TEPMiHY J€HHOI (3a04HO1) (hopMH HaBYaAHHS

HasBu 3MicToBUX

Kinekicts roany

neHHa hopma

3aouHa dhopma

MOJTyJIIB 1 TeM YChOTO y TOMY 9HCJI yChOTO y TOMY YHCII
n | o | mab | img | c.p. n| o | mab | g | c.p.
1 2 314 5 6 7 8 9/10] 11 | 12 | 13

3mictoBuii Moty b 1. HaliBaxJnBilI TEOPETHYHI MOJIOKEHHS OpraHivyHol XiMmii.
ByrneroaHi aniparudHoro Ta KapOOIMKITYHOTO PSTY.

Tema 1. Berym. | 16 2 4 10
HafiaxxnuBimi TeopeTndHi
ITIOJIOKCHHS OpraHIvHO1
X1MI11.
Tema 2. Apenn. 16 2 4 10
Pa3om 3a 3micToBUM 32 4 8 20
Moaysem 1
3micToBui MOyJb 2. OKCUT€HOBMICHI OpTraHiyHi CIIOTYKH.

Tema 1. Tigpokcunshi 16 2 4 10
OpraH149H1 CIIOJTYKH
Tema 2. KapOoninbhi | 18 2 6 10
Ta KapOOKCHJIbHI CIIOJIYKU
Pazom 3a 3micToBUM 34 4 10 20
MOayJIEM 2

3microBuii Moaysb 3. HiTporeHOBMICHI opraHiuHi pe4oBUHH. [ €TepOorMKIiYHI CIIOTYKH.

Tema 3. Byrnesoan.

16

2

4

10

Tema 1. Aminm.
AMiHOCTTUPTH.
Awminokuciaory. binku.

19

3

10

Tema2. Terepoumkmiuni
crnonyku. Hykeinosi
KUCJIOTH

19

15

Pasom 3a 3MicToBUM
MoJTyJieM 3

54

15

12

35

Ycnoro roinH

120

15

30

75

Kypcosuii npoekr
(pob6orta)

(K10 € B poGouOMy
HABYAJILHOMY ILIAHI)

Ycnoro ronun

120

15

30

75

4. Temu ceMiHApCBKHX 3aHATH
He nepen6aueni

5. TeMH NpaKTHYHUX 3AHATH

He nepenbaueni




6. Temu 1a00paTOPHUX 3aHATH

3/m

Ha3Ba temn

KinbkicTh
TOANH

3micToBuii Moaysb 1. HallBakiuBilIi TEOPETHYHI ITOJIO0KESHHS

opraniuyHoi ximii. ByrneBonni aniaTHuHOro Ta KapOOIMKIIYHOTO PSIY.

Beryn. SIkicHMiA eneMeHTHUN aHai3

ByrneBoani. OnepikaHHs Ta BUBYCHHS BIIACTHBOCTEH METaHy,
eTHJICHY, alleTWIeHy. ['aloreHomnoxi i BYTJIEBOAHIB

Apenu. BUBUEHHS BIaCTHBOCTEH OCH3EHY, TOYEHY,
Hadraniny.Tepnenu

A w| N[

MonynbHa KOHTpOJIbHA poboTa «ByrieBoaHi»

3micToBui MOayJb 2. OKCUT€HOBMICHI OpraHiyHi CIIOJYKH.

BuBueHHS BIacTUBOCTEH CIUPTIB, (hEHOTIB

Anpnerigu Ta ketonu. OnepKaHHs, XIMI9HI BIACTUBOCTI.

KapOonoBi kucinotn. BuB4eHHs BiacTUBOCTEH. ApoMaTU4Hi KHUCIOTH.

Ectepu Ta xxupu. OMUICHHS KUpY.

OO N|O| Ol

MonyiibHa KOHTPOJIbHA po0oTa « OKCUTEHOBMICHI OPTaHiuHI CITOTYKH)

NN NIDNIDN

3mictoBuii Monyb 3. HiTporeHOBMICHI OpraHiyHi pe4oBUHU. | eTepOIUKIIIYHI CIIOIYKH.

10

BuBYeHHs BIacTHBOCTEH MOHOCAXapH/IiB.

2

11

BuBueHHs BacTUBOCTEH qUCaXapu/IiB.

12

[Tonicaxapuau. BUB4eHHS BIaCTHBOCTEH.

13

AMiHM Ta aMigu KuciioT. BUBUEHHS TX BIACTUBOCTEM.

14

AMIHOKHCHIOTH Ta OUIKU. BUBYEHHS TX BIIACTUBOCTEIA.

15

['eTeponukIiyHi COIYKH. MoOyJibHa KOHTPOJIbHA po0oTa «
Byrnesoau. HiTporeHoBMiCHI Ta T€T€pOLUKIIIYHI CTIOTYKH.

NIDNIDN N DN

7. Temu camocTiiiHoi po6oTH

3/

HasBa Temu

KinekicTh
TOOUH

3micTroBuii Moy 1. HaliBaxuBimI TEOPETUYHI MOJIOKEHHS
oprasiuHoi Ximii. ByrneBosHi anidaTH4HOro Ta KapOOLMKIIYHOTO PSAY.

ITpuponni pxepena ByIJIeBOIHIB, BAKOPUCTAHHS BYTJICBOIHIB

BuxopucTtanHs rajioreHonoxiJHuX y MpoOMHUCIOBOCTI

[TpupoHi Jukepena TepreHiB, OJepKaHHs, BAKOPHUCTAHHS

AW N

BucokomonekysipHi CIOTYKH

ool o1 o1

3mictoBuii MOtysb 2. OKCUI'€HOBMICHI OpraHiyHi CIIOJIYKH.

[IpomMuciaoBi MeTonu oaep kaHHs cupTiB. OUUIIEHHS
cnupTiB(peKTUdiKaris)

AHTHCENTUYHI 3aC00U

OpraniyHi OapBHUKH
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3micToBuii Moayih 3. HiTporeHoBMiCHI OpTraHi4Hi pe4OBUHU. | eTepOLuKIiuHi CIIOIYKH.
1 | bionoriuHe 3HaYeHHs TeTEPOIMKIIYHUX CIIOTYK 5
2 IepOinman 10
2 | Incextummmu 10
3 OyHrinuIm 10

KoOHTpPOJIbHI NUTAHHSA IS CAMOCTIHOI po0OTH
1. 3nificHUTH P IEPETBOPEHB:

Na Kar. +Cl» mumepuzaigiss  +HCI HoJTiMepHU3aIlis
CHsCl —A—>B—>C >D >E >F >G
-H2 —2HCI

HasBite npoxykTs peakiii. Hanumrite piBHSHHS.

2. HamumriTe piBHSHHS 32 TAKUMH CXEMaMH:
H.0 H.0O [Ag(NH3)2]OH]  +mpomanoin-2

Kap6in xampito —>A—>B————>C —>D
Kar.
HasBith npoaykTtu peakiiii. Hanumrite piBHIHHS.

3. Buxopnsuwm i3 anernieHy, HaUIIITh PIBHSAHHS peakiii yTBOpeHHs Oe3mocepenHbo abo uepes psn
crafiil Takux cnoiyk: 1,1-auxmnoperaHy, olTOBOi KHCIIOTH, XJIOPONPEHOBOTO KaydyKy, IIaBJIEBOT
KHCJIOTH, OeH30iy. Jle BUKOPHCTOBYIOTHCS Il peduoBHHHA? BKaxiTh yMOBH NMPOBENCHHS peakUiid i
HaITUIIITh PiBHSIHHS.

4. Buxonsuwm 3 eTHJIEHY, HAMIIITh PIBHAHHS PeaKiiil yTBOpeHHsS Oe3rocepenHbo abo uepes3 psin
CTaJill TakuWX CHOJYK: aleTUJEeHy, XJOp eTaHy, IUXJopeTaHy, H-OyTaHy, €THJIOBOIO CIHPTY,
Kay4yKy. Jle BUKOPUCTOBYIOThCS 111 pedyOoBHMHU? BKaXkiTh yMOBH NIPOBEIEHHS PEaAKIIiil.

5. SIki MOHOOPOMIOXiJHI MOXYTb YTBOpIOBaTHCA HpuU OpoMyBaHHI: a)npomnany 0)2,2,4-
TpumetuianeHnTany? Ha yTBopeHi Opom moxiaHi mopiiite:1) meramiyHUM HaTpieMm; 2) CIIUPTOBUM
po3unHoM KOH. HanuuriTe Bei piBHSIHHHS peakiiii 1 Ha3BiTh BCl CIIOIYKH.

6. I3 l-ilog-2-metmnmporiany 1 HEOOXiHWX peareHTiB oOTpuMmaiTe: a) i300yran ©0) 2,4-
JUMETHIINIEHTEeH-2; B) 1300yTWIIeH T') 2-MeTwinponanon-2. Hanumite piBHSHHSA peakiiif, Ha3BiTh
CTIOJTyKH.

7. Hanumite piBHAHHSA peakuidl rifgponizy ranoreHonoxigaux: a)CHslJ; 6)2,2-nubpommponany;
B)xJopodopMmy; T) 2-xsopOyrany. Ha 2-xnopOyrtan mopiiite cnuproBuMm po3unHoM KOH, notim
H20 1 Ha3BiTh YTBOPEHI CIIOJIYKH.

8. Hanwmmite piBHSHHS B3aeMOJil 2-HOAMPONAHy i3 TAKUMH PEYOBHHAMM: IIaHIIOM KaJIifo, aMiaKoM,
alleTaToM Hatpito, HaTpieM mMarHieM (y npucytHocti edipy), KOH (y cnupti). Ha3Bite comyku.

9. HanmmiTte piBHSHHS peakiiiii 2-0poM-2-MeTHIPONaHy i3 TaKUMH peareéHTaMH: IiaHiZIOM Kalilo,
aMmiakom, areraroM Harpiro, Harpiem, KOH (y cnmpti). Ha3Bith cromykwu.

10. HanumniTe piBHSHHS B3aeMOIii UBIHITY: a) 3 1 MoieM OpoMOBOIHIO; 0) 3 2 MOJISIMH OPOMOBOJIHIO;
B) MoJsliMepu3allii JUBiHUTY. 3aCTOCYBaHHS JUBIHLTY.

11. HamuuiiTh piBHSIHHS peakiiii TAKUX MEePETBOPEHb:

+HBr +Br noJIiMepu3aItis
2-metunoyren-1 —> A —>B >C >D >E
—HBr —HBr

Ha3BiTh Bci crionyku.



12. BuzHauuTH MOJICKYJIIpHY (hOPMYITy HACHUEHOTO BYTJIEBOIHIO, BiTHOCHA MOJICKYJIIpHA Bara siKoro
nopiBHioe 144,
13. BusHauntu mMacy (B rpamax) 8 J1 €THJICHY.
14. [3omepist HacuyeHHUX BYTIeBoAHIB. HamumriTe opMysn BCiX i30MepiB OKTaHy 3 I’ SITbMa aTOMaMu
BYIJICIIIO B TOJIOBHOMY JIAHITIO31, HA3BITh iX 3a HOMeHKIaTypoto [FOITAK.
15. 3niiicHITE CXeMU MEPETBOPEHB 1 HA3BITh BUX1/IHI CIIOIYKH, IIPOMIXHI 1 KIHIIEBI IPOJAYKTH PEaKIIiii:
Zn HCI, t NaOH (cnmpr.) H20 [H]

CH2Br—CH>-CH2Br —> N1 > N2 > N3 > N4

16. Hanumnite cxemu peakilii KydepoBa isi TakuxX CIOJYK: a) METHJIAICTHIICH; 0) AMMETHIIAIICTHIICH,
B) MeTwii3omnporinaneTuieH. Ha3BiTh BUXIiTHI CIIOTYKH 1 IPOAYKTH PEAKI[ii 32 HOMEHKJIATYPOIO
[TOITAK.

17. HaBeniTh cXeMH peaxiiiid, 3a JONMOMOTOK SKUX MOXHA OjepaTu JuBiHUL Hamummite cxemu
B3aemomii quBiHuTy 3: a) HCI; 6)Br2; B) monmimepu3aiis. [{o skoro TuIly Ji€HIB HaJEKUTh JUBIHII?
SIKi cMCTeMH Ha3MBAIOTHCS CIIPSHKEHUME?

18. Buxoasiuu 3 6€H30JTy OJIEPXKiTh: a) 0- 1 n-OpOMHITpOOEH30IH; 0) M-OpOMHITPOOSH30JI.

19. XimiuHi BJIACTUBOCTI €TUJICHOBHX BYIJICBOAHIB. HamumiiTh peakiiii mpueIHaHHS: a) OPOMHCTOTO
BOJIHIO JIO MPOTEHY; 0)XJIOPUCTOr0 BOIHIO 10 4,4-TUMETUITNEHTEeHY-2.

20. 31ilCHITH CXeMHU IIEPETBOPEHD 1 HA3BITh BUXIAHI CIIOJTYKH, TIPOMIXKHI 1 KIHIIEBI TPOAYKTH pEaKIiii:

CHsCl Clz Clz, hv NaOH (BoxH.)

X >N1—> N2 > N3 > N4
AICl3 FeCls

21. Buxoasuu i3 aneTwieHy, OTpUMalTe ONTOBY KHUCJIOTY, XJIOPUCTUH BiHUI, XJIOpPOMpEH, OEH30I.
3acTocyBaHHS YTBOPEHUX CHOMYK. [0SICHITE MPUPOIY MOTPIHHOTO 3B SI3KY.

22. CknaaiTh piBHSHHS peakilii MEeHTUHY-2 13 TaKUMH CIOJIYKaMH: METaHOJOM, OITOBOIO KHCIIOTOIO,
OpOMOBOJIHEM, aMiauHUM PO3YMHOM OKCHJY Cpibiia, Bogoro (y MpUCYTHOCTI coneit pryTi). Ha3Bith
CIIOJIYKHU.

23. BuzHaute OynmoBy JBOX ByrieBogHiB ckiamxy CsHip, sKmo BigomMo, IO BOHM 00MBa
3HE0apBIIOIOTH OPOMHY BOJly, @ TIPU OKUCIIEHHI KOHIIEHTPOBAHUM PO3YMHOM KaJil0 IepMaHTaHaTy
OJIMH 3 HMX YTBOPIOE all€TOH, a APYTUH MypalluHy 1 130MaciigHy KuciaoTU. HamumiTh piBHAHHA
peaxiiiif, Ha3BiTh BUXIIHI CIIOIYKH.

24. Hanumite CTPYKTYpHI (OpMyITH TaKUX CIOIYK: MEHTaHy, MEHTOITy, MEHTOHY, Tepiiny. Hanumite
PIBHSHHS OKUCIICHHS 1 BITHOBJICHHS MEHTOILY.

25. Hanumite CTpYKTYpHI (popMyTu TaKUX CHONYK: o- 1 B-miHeHy, KaM(eHy, TMMOHEHY, OOpHEOIy, o
1 PB-tepmineoniB. HamumiTe piBHAHHS peakiii HarpiBaHHsA TEpIiHY 3 CIPYaHOK KHCIOTOIO
(BLALLEIUTIOIOTHCS 2 MOJIEKYJIM BOJIU 1 YTBOPIOIOTHCS IUTIEHTEH 1 TEPIIHOJIEH).

26. HanuiiTe piBHSAHHS peaklid JMMOHEHY 13 TaKUMHU CIIOJyKamMH: a) BojgHeMm; 0) OpomMoM; B)
XJIODOBOJHEM; T)p0o30aBIIEHUM PO3UYMHOM Kalil0 NMEpMaHTaHaTy. B SKUX MPHUPOJHHUX CIIONyKaxX
3HAaXOAMUTHCS JIMMOHEH?

27. HanuiiTe cxeMmy peakiiii yTBOpeHHs Kam(popu i3 o-miHeHy. HamumnitTe piBHSHHS B3aeMOIii
KaM(popH 3 TIIPOKCUIIAMIHOM 1 BIIHOBJIEHHS J10 BTOPUHHOTO CIUPTY. 3HAYCHHS KaM(OpH.

28. CxiaiiTh CXeMH peakiliii a-MiHeHY i3 TAKUMH PEYOBHHAMU: a) BOJHEM; 0) BOJOI0; B)XJIOPOBOIHEM;
I') po30aBJIeHUM PO3UYMHOM Kalilo IepMaHTraHaTy. 3Haue€HHs TePIeHiB.

29.3 [OMOMOTOI0 SIKUX peakilid MOXHaA BIIPI3HUTH i30MepHi ByrieBojaHi ckmany CsHe: merwn
LUKJIONpONaH, IHKkI00yTaH, OyTreH-1, Oyren-2? HaBeaiTh NpUKIaau peaxiiii.

30. HanumiTe piBHSHHS peakiliii IUKJIONPOIIaHy i MUKIOTeKCaHy 3 OpoMOM, OpOMOBOIHEM, 1 TIOSICHITh
iX 3 TOukM 30py Teopii HanpyxkeHHs baiiepa.

31. Sk Oyne pearyBaTh CTHUPOJ 3 TaKUMH pPEYOBHHAMH: OpPOMHOIO BOJOKO, BOJHUM PO3UYHHOM
NepMaHTaHaTy Kalig Ha XOJOAl 1 NpU KUIl ATIHHI, OpOMOBOJHEM, BOJHEM (3 KaTalli3aTOpOM




MIaTUHOI0). HamumiTe piBHSHHS WX peakiliii, a TaKOXX COIMOJIIMEPHU3aIlii0 CTHPOIY 1 OyTamieHy-
1,3.

32. HamumriTe piBHSHHS peakiliii, BpaXxOBYIOUH OPIEHTYIOUY [0 3aMiCHHUKIB, MK TAKUMH CITOJTyKaMHU:
a) M-HITpOTONIYyOJI0M 1 XJ1I0poM (B npucyTHOCTI FeClz); ©) M-KCHIIONOM 1 a30THOIO KHCIIOTOIO; B) O-
HITPOTOJIYOJIOM 1 CIpUaHOIO KHCIIOTOIO; T') (PEHOJIOM 1 a30THOKO KHUCIIOTOO.

33. Hanumite piBHAHHSA peakiild, BPaxOBYIOUH OpIEHTYIOUY [il0 3aMICHHKIB, MDK TaKUMHU
peuoBrHaMU: a) N-Kpe3osioM i Opomom (y mpucyTtHOCTi FeClz); 6) ToayosoM i a30THOI KHCIOTOX,
B) XJIOPOEH30JIOM 1 a30THOIO KHCIIOTOIO.

Cnupru i penosn

34. Hanumite piBHSHHS peakiiii yTBOpEHHs CHUPTIB: a) OyTaHomy-2 i3 BIANOBIZHOTO ajKeHy; O)
MIEPBUHHOTO aMiJIOBOTO CHHUPTY 1 TaJIOTEHIOXITHOTO; B) 2-METWJIOYTaHOJYy-1 BiJHOBIICHHIM
aNIBJICTIAY; T) TIHILEPUHY OMUIICHHSM JXUPY.

35. HamumniTe piBHSAHHS peakIlii, 3a JOIIOMOTOK0 SIKUX MOKHA 31HCHUTH TIEPETBOPCHHS:

HCI H20,NaOH CuO H2 H*, CH;OH

CiHs—>A—>B—>C —>B——>C
Hasits criomyku.

36. 3 skuMH 13 HaBEJACHUX HIDKYE pedoBUH pearye npomanoin-1: HBr, CuO, KMnOs, NaOH, H2SOs,
Na, mnpomioHoBa kucioTa. HamwmiiTe peaxiiii, BKaXKiThb YMOBH IIPOBEJCHHS pPEaKIliid, Ha3BiTh
CTIOJTYKH.

37. BcranoBite OyznoBy crupty ckimagom CgHi00, sxmo mnpum paerigpatamii  yTBOPIOETbCS 2-
METHJITIPOTICH, a TPU OKHUCIICHHI KaJlil0 MEepPMaHraHaTy yTBOPIOETHCS PCUOBHHA, SKA BCTYIA€ B
peakiiiro cpiOHOTO M3epkana. HanumriTe piBHSHHS peakiliif, Ha3BiTh CIIOIYKH.

38. HanumiiTe piBHSHHS PEaKIliid, 3a JOMOMOTOI0 SIKHX MOXXHA PO3PI3HUTH MK COOOIO MpomaHoii-1,
MIPOMAHOI-2, TPOmaHaron-1,2.

39. HanumriTe piBHSHHS peakIliii, 32 JOMOMOT'OK0 SKUX MOKHA 31HCHUTH NIEPETBOPCHHS:

+HCI H20, NaOH Na H20 CH3COOH

2-METHJITIPOTICH >A >B—>C >D >E

H2S04

40. HanumiTe piBHSHHS peakilii yTBOPEHHS €THJICHINIKOMIO 13 eTHIIeHY JeKibKoMma criocobamu. [le
BUKOPHUCTOBYETHCS €TUIICHTIIIKOIb? SIKNii BaXIMBUM CUHTETUYHUN MaTepiajl OTPUMYIOTh Ha OCHOBI
€TUJICHITIKOJIIO.

41. Hanuiite piBHSHHS peakiliif, 3a JOMIOMOTO10 SIKHUX MOXHa 3/11CHUTH TIEPETBOPEHHS:

H,O, NaOH  H,SO4, 140-160°C  H.0 Na
1-6pomnponan > A >B >C >D

Has3BiTh yTBOpEHi CIIONYKH.

42. CxnamiTh pIBHSHHSA peakIiii MK TaKMMH pPEYOBMHAMH: a) (PEHONATOM HATPIIO 1 XJIOPUCTHM
130mponigoM; 6) 0-Kpe30JATOM HaTpilo 1 po30aBIEHOI0 CIPYAHOIO KHMCIOTOK; B) MIKPUHOBOIO
KHMCJIOTOIO 1 T1IPOKCHJIOM HATpiI0, a MOTiM OpomeTranoM. Ha3BiTh BC1 CIOMYKH.

43. SIx Oyne pearyBaTH (eHON 1 OCH3WJIOBUH CHHUPT 3 TAKMMM PEYOBMHAMH: a) BOJHUM PO3UHHOM
NaOH; 0) meTaniyHUM HaTpieM; B) OPOMOBOJIHEM; T') OLITOBOIO KHUCIOTOO (Y MPUCYTHOCTI ClpYaHOi
KHUCIIO0TH); 1) Opomowm; €) FeCls? HanuiiTe piBHSHHS peakilii, Ha3BiTh CIIOIYKH.

44, T'epbinunm 2,4-J1 1 2,4,5-T oTpUMyIOTh NPU B3a€EMO/1T MOHOXJIOPOITOBOT KUCIOTH 1 XJIOPIIOX1THUX
¢denomy. Hanumrite peakuii yTBOpeHHS UX repOiIHIiB.

45. SIki pe4OBUHHU YTBOPIOIOTHCS SKILO HA N-KPE30J1 MOJIATH: a) BoAHUM po3unHoM NaOH; xnopuctum
alleTHIIOM; B) p030aBIICHOI0 a30THOKO KMCJIOTOIO; T') OUTOBUM aHTIAPHIIOM; J1) OPOMHOIO BOJIOIO; €)
UMHKOBUM IiiioM? HanuiniTe piBHSHHS peakiiiid, Ha3BiTh CIIOJIYKH.

46. Sxuit 06’eM BOAHIO MOXKHA 10Oy TH Tipu B3aemozii 80 r MeTanosy 3 70 I METalIi4HOrO HATPIIO.

47. Ckiibku uyncToro ¢eHoiay Tpeda B3STH, 1100 BUIOTOBUTH 3KI' PO3YMHY 3 MAacCOBOK YaCTKOIO
Kap00I10Boi KuciaoTH 2%?
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48. HarumiTe piBHSHHS peakilii MIIEpUHY: a) 3 OpOMUCTUM €TUJIOM; 0) 3 OI[TOBUM aHTIIPUAOM; B) 3
neHraxyuopuaoM gocdopy. Ha3BiTh NpoayKTH peakiiil.

49. Ha mpukianl ¢eHony AaiTe XapaKTepUCTUKY pPEakliiHOi 3AaTHOCTI CIOJIYK IIbOTO KJjacy.
HaBenite HaiiTMmoBim peakmii 1Mo TiAPOKCHIIBHIA Tpymi i 1Mo OEH30JbHOMY KUIbLIO. SIKOIO
peaKIiero MOXKHA IMATBEPAUTH HASBHICTH (DEHOJBHOTO T1IPOKCHITY.

50. Hannmite piBHSAHHS peakilii, 3a JOMOMOTOIO SIKUX MOXHA 3/[IHCHUTH TIEPETBOPEHHS:

X Cly 2 NaOH H2S04 FeCls
> N1 > N2 > N3 > N4
FeCls

AJbJeriam i kKeToHH
51. Busnaute OynoBy ByrieBoaHi CeHip, SKIIO BiZioMI Taki HOTo BIACTUBOCTI: a) B3aEMOIIE 3
opomomMm, ytBOoprotoun CeH12Bry; 6) mpuemnye OpomMoBOJEHB; B) MpHU TipyBaHHI yTBOPIOE 2-
METWJITICHTaH; T) TMPH O30HYBaHHI 1 PO3KJIaJaHHI O30HIY BOJOK YTBOPIOETHCS OITOBHH 1
130MacysIHUI aJbJeTiin, a IPU OKUCIIEHHI KOHIIEHTPOBAaHMM PO3YMHOM KaJlil0 MEepMaHTaHaTy —
OLITOBY 1 130MacysHy KHCIOTH. HanmummiTh piBHSAHHS peakiliii, Ha3BiTh CIIOTYKH.
SIKy MOJeKyJIsspHY Macy Ma€e pedoBHHA “A” B JIaHLIOTY I1IE€PETBOPEHB!

Anetnie”s — “A” — orrosa KuciaoTa?

52. YV cymimi 3HaXOOUTHhCA NPOMUIOBHIA CIHPT, MPOMAHAIb 1 MPOMiOHOBAa KHCIOTAa. Hamumite
PIBHSIHHSA peaklliii, 3a IOMOMOTOIO0 SIKMX MO>KHA BUAUIUTH Il PEYOBHHH 13 CyMIIIIi.
Busnaure MonekyisspHy (OpMyIy CIONYKH, IO YTBOPIOETHCS B pe3ynbrari Timponizy 1,1 -
JUXJIOP-2-METHIIIPOTIaHY .

53. Hanumite piBHSHHA peakiiii METHJICTHIKETOHY 1 MPOMIOHOBOTO albJEriay i3 peduoBHHAMU: a)
deninrigpasuHoM; 0) aToMapHUM BOAHEM; B) CHHWIBbHOIO Kuciotow; r) PCls. Ha3pite npoayktu
peaKxIIii.

Ckinbku 130oMepHuX cronyk ckianay CsHioO € anbnerinamu?

54. 3 sxuMu 13 IepepaxoBaHUX HU)KUE PEUOBHH Pearye aneToH i MacisHHUMA alberia: a) TiapasuH; 0)
PCls; B) amiauHmii po34uH OKCHIy cpiOiia; T) CHHWIbHA Kucyota? HamwuimiTe piBHSHHS peakiii,
Ha3BITh CIIOIYKH.

SIki 13 cnupTiB: 2-MeTunnponaHoi-1, 2-metun-nponaHon-2, Oyranon -1, OyTaHon —2, MOXYTb
YTBOPUTH aJIbJET1IM IpU OKUCIIeHH1? HanucaTu BiAMOBIHI pIBHSHHS peaKIiil.

55.3 [KMMM 13 TMEepepaxOoBaHUX HUXKUYE PEUYOBUH pearye AUETWIKETOH 1 2-MeTHJIpONaHajb: a)
¢beniriagpasun; 6) peaktuB PeniHra; B) arToOMapHUN BOJEHb; T) HATpito Tifpocynbdit? Hanumite
piBHSAHHA peakuiil. Ha3BiTh crionyku.

OO0GuwuciniTh Macy cpibiia, 0 YTBOPHUBCS 3a PEAKIIEI0 “CpiOHOTrO /3epKaia’, KO O aMiaqHOTO
PO3UMHY OKCHJly apreHTyMy J0Jald BOAHMH po3uMH eTaHaio Macoro 200 T i MacoBOIO YacTKOIO
anpaeriny 3,3%.

56. 3 AKMMH 13 IepepaxoBaHUX HUKUE PEUOBHH pearye 3-MeTuia0yTaHOH-2 1 NPOMIOHOBUH aJIbJIETi; a)
amiauHUN pO3YMH OKcuay cpibna; O) amiak; B) rigpokcuiamid; r) PCls? Hanumite piBHSHHS
peaKIliif 1 Ha3BITh CIIOJIYKH.

Macosi yactku C, H, O B anpaerijai ctaHoBIATh BianosigHo 62,1, 10,3 ta 27,6 %. SIkuit 00”’em
BOJIHIO (H.y.) Oye moTpiOHUI I BiTHOBJICHHS I[bOTO JIbJETIAY Macoro 29 T 10 CIUpTY.

57. HanuuniTe piBHSHHS peakiiid ajlbJ0JbHOI, KPOTOHOBOI 1 CKJIaJHO-ePipHOI KOHIEHCAIlll MaCISIHOTO
1 IPOTMIOHOBOTO AJIbIET1/IiB.
SIki HaBeJCHWX PEUOBHMH: METaHalb, METAaHOBAa KHCIIOTA, €TAaHOJ, MPOMAHOJ-1, MpoIaHalb,
Jal0Th peakiito “‘cpiOHoro a3epkana”? HamucaTu BiMOBIIHI peakiii.

58. V Tppox mpobipkax 0e3 eTHKETOK 3HAXOAThCS: H-OyTHIIOBUI CITUPT, OITOBHI albJETi/ 1 alleTOH.
3a JOMOMOTOI0 SIKMX XIMIYHMX pPeaklid MOXKHa PO3pI3HUTH Li cnoiyku? Hamuimite piBHSHHA
peaxiiiii, Ha3BiTh CIIOTYKH.
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Slka mMaca etaHaiio yTBOpUiIacs IMpU OKHCIEHHI eTaHody (BUXiT — 75 %), SIKIIO BiAOMO, 1110 TIPH
B3a€MO/IiT TaKOi caMOi Macu CIIUPTY 3 METAJIYHUM HATPieEM YTBOpMIIOCS 5,6 J1 BOIHIO (H.y.)?

59. ¥V 1ppox mpobipkax 0e3 eTUKETOK 3HaxXOIAThCs: MpomaHmion-1,2, OyraHOH 1 mponaHaib. 3a
JOMIOMOTOI0  SIKMX XIMIYHMX pPEaKlid MOKHA PO3PI3HUTH i PEYOBHMHHU. HanuimiiTe piBHSAHHSA
peaxiiiii, Ha3BiTh CIIOJIYKH.

Auermien 06”emom 14 1 (H.y.) Oyno BBeaeHo B peakitito Kyueposa. PedoBuny, mo onepxaiu
MPU IIbOMY, OKHUCHWJIM TigpokcuaoM kyrnpymy (I), micis doro mimmanu B3aeMoii 3 €TaHOJOM B
MPUCYTHOCTI CyIb(paTHOT KUCIOTH. SIKuii BUXiJ MPOIYKTY peakiiii, sIKIIo ioro Oyno oxepxano 38,5
r?

60. HanuiiTe piBHSHHS peakxiii, 3 JOMOMOTOI0 SIKUX MOXHA 3/{IHCHUTH IEPETBOPCHHS:

Ha, Pt HBr Mg HCOH HCI PCls
Na

CHsCH2CHO —>A-—>B—>C—>D-—>E-—>F—>G

Busnaure Buxin meraHanto, mo OyB OA€p)KaHMHM B KUJIBKOCTI 72 KI' HUIAXOM TMPOITYCKaHHS
cyMii 96 KI MeTaHOIIy Ta KHCHIO TMOBITPS KPi3b PEAKTOP 3 PO3KAPEHOT MIHOIO CITKOIO.

61. Hamumnite piBHSHHS PEAKIli : a) OKUCICHHS METUJICTHIIKETOHY; O) OKHCICHHS MPOMAHAIIO; B)
aJIbJI0IbHOT KOHICHCALlIT TPONAHAIIO; I') OKUCICHHS 2-METHIINIEHTaHOITy-3.
Ckinbkn M® TIOBiTpS HEOOXiTHO B3ATH, MO0 N0OYTH MeTaHAIb HUIAXOM OKMCHeHHs 1120 1
MeTany (H.y.)?

62. SIxmit 00’em (opmanbaeriny HeoOXimHO po3unHUTH Y Boai Macoro 500 1, mo6 no0yTtu dopmaiin
3 MacoBolo yacTtkorw ¢opMmanbiaeriny 40%. O0’em oOuMcIUTH 32 HOpMalbHHX yMOB. flka maca
dbopmaniny Oyne modyra? Hammcaty BCi MOKIIMBI CIIOCOOH O/ICp KaHHSI TPOITAHAIIO.

63. Y pe3ynbTaTi BIJHOBIEHHS OKCHJAY Cpi0Oia ONTOBUM aibJAeriioM yTBopmiocs 5,4 r cpibia.
CKUTBKY TpaMiB ayberiay Oyino mpu nbMy OKHCHEHO? Hammcatu Bci MOKITUBI CIIOCOOH OZICpKaHHS
METHUJIETUIIKETOHY

64. Ciocobu oniepaHHs ambAETifiB 1 KeToHIB. HamummiTe piBHAHHS peakiii oJepKaHHS MAacIsHOTO
aNbJIEriy 1 METUIIPOMNIKETOHY OKHCIEHHSM BIJMOBIIHUX CIIUPTIB.

3 TexHiuHOro KapOimay kanblito macor 40 r (3 macoBow yacTkoro 80%) n00yTO aleTuieH, 3
SKOTo 3a peakiiero KyuepoBa ofepkanu anpaeria. SIky Macy OKCHIy apreHTyMy HeoOXiTHO B3ATH,
1100 OKUCHUTH BECh TOOYTHM allbJeria 10 KUCTOTH?

65. HanumiTe piBHAHHS peakiiiil, 3a JONOMOT00 SIKUX MOXHA 3[IHCHUTH MEPETBOPEHHS:
[H] CH30H (H2S04(x)) H20 (H)

CH3-CHO > N1 > N2 —>N3 + N4
Ni

Ckineku M® aneruneny i iTpis Boau moTpi6HO, mo6 oxepskatu 90 Kr ameTanbAeridy, MacoBa
yacTKa SIKOTO B KIHIEBOMY IIPOJYKTI CTaHOBUTH 98%?

66. HanuiiTe piBHSHHS peakiiiifi: a) OKUCHEHHS JIeTUIKETOHY; 0) KpPOTOHOBOI KOHIEHcallli OyTaHas;
B) OKHCHEHHSI 2-METHIITPOIIAHOIY-1; T) OTpUMaHHS OKCHHITPIITY i3 IEHTaHOHY-2.

SIKy Macy OoLTOBOTrO ajbjeriny MoxHa oaepkaT 3 300 r TeXHIYHOTO KapOiay Kanbliiio, SKIIO

JOMIIIIKK B HOMY CKJIanaroTh 20%, a BuXix Ha nepirii cranii cranoButh 90 %, a Ha npyriid - 76%7?

67. Hamumnite opMynu TakuX HEHAaCHYEHHUX albJETiiB 1 KETOHIB: a) MpOMeHals; 0) rekcamieH-1,5-
OH-3; B) 2,7-muMeTHIIOKTaIi€H-2,6-aJTb.
SIka maca cpibia MoXe BUAUTUTHCA NPH B3aeMOIl (opMalliHy 3 aMiauHUM PO3YHMHOM OKCHIY
apre’Tymy, mo OyB npurotoBieHui 3 1,16 T okcuay aprenrymy?

68. PewoBuna ckmany CsHi0O nmae peakiiro Ha anbJAerifiHy TpyIy 3 amMiauHUM PO3UYMHOM OKCHAY
cpibia, a mpu B3aEMOII1 3 T1Pa3uHOM yTBOPIOEThCS crioiyka ckiany CsHioN, sika npu HarpiBaHHI 3
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JyTOM y TIPUCYTHOCTI IUIATHHU BUAULIE a30T 1 YTBOPIOE H-TIeHTaH. Bu3HauTe OynOBY BHXIiTHOT
PEUOBHMHH, HAMUIIITH PIBHSIHHS PEAKLIH.

SAxwuit 06”eM MeTaHamIo (H.y.) Tpeba PO3YMHHUTH Y BOJII Macoro 315 r mist onepskaHHs Gpopmaniny
3 MacOBOIO YacTKoI0 MeTaHaito 40 %?

69. AttetoH y cyminii 3 (EHOJIOM OJIEPKYIOTh Y TMPOMHCIIOBOCTI 3a KyMOJbHUM MeTosioM CepreeBa-
Vpica. CKinbKH KI' alleTOHy MOHa ojepkaté 3 112 M mpomineny (H.y.), SKIIO MacoBa YacTKa
BUXOJly Ha mepiuii cranli ctaHoBUTh 75%, a Ha apyriid — 80%? Ilokasatu XiMi4Hi BJIACTHUBOCTI
MIEHTAHOHY —2.

70. Bu3naute, sKa KUIBKICTh pEUYOBHHU MeTaHamo MicTUThC y 3000 My HOro BOJHOTO PO3YHMHY
ryctuHoro 1,06 r/mil., SKIIO MacoBa 4YacTKa anbjaeriay ctaHoButh 20 %. 3ampormonyite crociod
oJiepKaHHs alleTOHY 13 KaJbII€BOI COJI BiAMOBITHOT KApOOHOBOT KUCIIOTH.

71. SIky macy OKcHIy apreHTymy TpeOa B3sTH, 00 OKMCHHTH 29 T MpOIIOHOBOTO albJeTimy?
3anpornonyiTe crnocid ogepKaHHs MPOMIOHOBOTO AJIBJETIAY 13 BIAMOBIAHOTO aJIKaHy.

72. Ilpu oxucHEHHi 6 T nponanoiy-1 O6ymno oxepkano nponaHanb. OGUUCTITH BUXIJ TPOIYKTY peaKuii,
SKIIO MpHU Aii Ha HHOTO HAJIMIIKOM aMiayHOTO PO3YMHY OKCHUIY apreHTyMmy Buauiuwiocs 16,2 T
MeTaly. 3anponoHyHTe CIIOCiO O/IepyKaHHS MACIISTHOTO AJIBJIETIy i3 BIIIOBITHOTO aJIKaHy.

73. BuzHauTe MacoBy 4acTky (hopMmanbpAeriny y po3uuHi (opmalniHy, KU oiep)kKaaud B pe3ysbTari
po3unHeHHsa y 210 M Bogu GopMaibaeriay, 0 YyTBOPUBCS IIJISXOM OKHCHEHHS 3 MOJIb METaHY.
3anpornonyiite crnocid oJiep>kaHHs OLITOBOTO allbJETiqy 13 KapOOHY 1 BOJIHIO.

74. ®opmanpaeria, mo OyB JOOYTHI IIISAXOM OKHCHEHHS 76,8 T MeTaHoiy, po3unHmi B 120 r Boau.
OO6uucniTh MacoBy 4acTky (opmanpaeriny y gopmaliHi, M0 MpU bOMY yYTBOPHUBCS, SKIIO BiH
MmicTuTh 12,8 T MeTaHOITy, 110 He mpopearyBaB. OxapakTepusyiiTe ¢i3udHi Ta XiMiYHI BIACTUBOCTI
MeTaHallo.

75. PeuoBuna ckinany CsHgO mpwm B3aemonii 3 deninrinpazunom mae cnonyky CioHiaN2, 3 Harpiro
riipocynb(piTOM YTBOPIOE KPUCTAIIYHUI Ocall, Ja€ peakiliro cpiOHOro n3epkaia. Busnaute OyaoBy
BHXIJHOI PEUOBUHH, HAMMUIIITH PIBHSHHS BIIMOBITHUX PEAKITIH.

Y mpomucnoBocTi Gopmanbaerii BUPOOISIOTh 0e3M0oCepeHIM OKHUCICHHSIM METaHy KHUCHEM
noBiTpst Haj KartamizatopoM. Ckinbku Kr 40%-HOro BOJHOTO po34HMHY (OpMabACTiAy MOXKHA
ojaepxartu 3 4,48 M MeTany?

76. lllo Take rminepuHOBHI anpaerin? Sk ioro omepxkaru? Hasectu ctpykTtypHi hopmymu D- i L-
TJIIIEPUHOBOTO aIbJET1y.
3Hal1ITh CHIBB1IHOIIEHHS aTOMIB TiJPOT€Hy Ta OKCUT€HY B KIHLIEBIM pedoBuH1 “/1”:

Brz OH" (O) Ag20
ETaH % G‘A” % 46B” % GCC” % CCH”
KapoOoHnoBi kuciorun
77. Hamumnite CTpYKTYpHiI GOPMYIH BCiX i130MepHHUX KUCIOT ckiany: a)CsHi1002; 6)CsH1202. Ha3sith
KapOOHOBI KHUCIIOTH 32 HOMeHKaTyporo [FOITAK.
Ha neifrpanizanito 23,76 r cymimi ONTOBOI KUCIOTH Ta (QeHony BuTpatuiau 1171 po3uuny

HaTpii riapokcuy 3 MacoBotro yactkoro 10,2 % (p = 1,10). Yomy nopiBHIOE MacoBa 4acTKa OITOBOT
KHUCJIOTH Y BUXIIHIA CyMimi?

78. Meroiu oJiep>KaHHS OJHOOCHOBHHMX KapOOHOBUX KHCIOT. YTBOPHUTH KapOOHOBI KHCIIOTH
OKHCJICHHSM CIHPTIB: a) OyTaHouy-2; 0) 2-metunnponan-1-omy. Ha3BiTe KUCIOTH.
[Ipu okucnenHi 37 r NepBUHHOTO CIIUPTY OJepkaHO 44 T OTHOOCHOBHOI KapOOHOBOI KHCIOTTH
ani()aTUIHOrO PALY 3 TUM CaMHM YMCJIOM KapOOHOBMX aTOMIB, W y cnupTi. Buxing kuciotu OyB
KUIbKICHUM. SIKa MoJeKyJisipHa popMyJsia KUCIOTH?

79. XiMi4yHI BJIACTMBOCTI OJHOOCHOBHHMX KapOOHOBUX KHUCIOT. HamuimiTe piBHSHHS peakiiii: a)
YTBOPEHHSI aMily 13 OLTOBOI KHUCJIOTH; O) YTBOPEHHS aHTIAPUAY 13 MAacisSHOi KHUCIOTH; B)
XJIOpAHTAPUAY 13 130MaCISHOT KUCIIOTH.
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st ogeprkanHs 55,2 KT MypalrHOi KHCIOTH NUITXOM KaTaliTUYHOTO OKHCIICHHS MeTaHy OyIio
BUTPAYEHO MPUPOIHOTO Ta3zy (H.y.) 3 BMicToM MeTaHy 91%. 3aranbHuii Buxin nopisHioBaB 60%.
Axwuii 06”°eM IpUPOAHOTO razy OyJI0 BUTPAUYCHO?

80. HanmiiTe piBHAHHS peakiiii XJIOpyBaHHS KapOOHOBHX KHCJIOT: a) OLTOBOI; 0) IMPOIMiOHOBOI.
Ha3BiTh x10p3amilieHi KuCIoTH.
st ogepxanns 112 kr MypamuHoi KMCIOTH NUISXOM KaTaJliTHYHOTO OKHCIICHHS MeTaHy OyIo
BUTPAuYEHO MPHUPOAHOTO razy (H.y.) 3 BMicToM Metany 91%. 3aranpuuii Buxig nopiBHioBaB 70%.
SIxuit 06”eM pUpPOIHOTO Ta3y OyJI0 BUTpaueHO?

81. HamumiiTe piBHSAHHS pEaKIlii yTBOPEHHS KapOOHOBUX KHCIIOT 13 aJIbJICTi/iB: a) MPOITIOHOBOIO; 0)
2-MeTwirekcananio. Ha3BiTh yTBOPEH1 KUCIOTH.
HaBaxky mporioHOBOi KHCJIOTH, HA TUTpyBaHHS Akoi Oyjo BuTpadeHo 44,6 ma 12% pozuuny
HaTpiii rizpokcuny (p = 1,12), varpiBanu 3 npomanosiom Ta 0,1 mi cynbdarHoi kucinotu. Buxin Ha
ctanii ectepudikanii cranoButh 83 %. Ckibku ectepy Oyi0 ojepkaHo?

82. YuM BiApi3HAIOTBCA eTepH Bij ectepiB? HamuiniTe piBHSHHS peakiiiii yTBOpEHHS ecTepy: a) i3 2-
METHJINPOIIAHOBOT KUCIOTH 1 OyTaH-1-omy; 6) 13 MypaliHoi KUcIoTH 1 OyTaH-2-0y.
HaBaxky MacnsiHOi KHCIIOTH, Ha TUTpyBaHHs skoi Oyno Butpaueno 70,1 mu 15% pozumny
HaTpiit rigpokeuny (p = 1,12), narpiBanu 3 npomanonom ta 0,1 mi cynbdarnoi kucnoru. Buxin Ha
ctanii ectepudikarii cranoBUth 86 %. Ckinbku ectepy Oyi0 ojepkaHo?

83. Meroau yTBOpEHHSI JTBOXOCHOBHHUX KapOOHOBHX KHCIOT. OTpUMaiiTe METUIISTHTAPHY KUCIIOTY: Q)
13 2-metunbyran-1.4-giomny; 6) 1,2-auOpomiipornany i Kairo MHUAHITY.
3poOuTH IEepeTBOPEHHS:

aJIkaH — I’IyTapoBa KUCJIOTH —> aHFiI[pI/II[ l"J'IYTapOBO.f KHCJIOTH.

84. XiMiyHI BIIACTHBOCTI ApPOMATUYHUX KapOOHOBHX KHCIOT. OTpumaiite ¢raneBuil aHrimpun i
JIaBCaH.
SIK 13 SHTapHOI KUCIIOTH OTPUMATH SIOTydHY?

85. OnepxaHHs 1 XIMIYHI BJIACTMBOCTI aKPUJIOBOI 1 METHJIAKpWUJIOBOI KHMCIOT. BukopucranHs ii
MOJTIMEPIB.
Sk oTpuMaTH MOJIOYHY KHUCJIOTY 13 OLITOBOTO aHTiApUIy?

86. Knmacudikarmist sxupiB. Pi3HMIS MK TBepauMH 1 piakumu sxkupamu. OTpumaiite Triinepun
TPUOJIETHY.
Ha neifrpamizanito 46,1 r cymimi onToBOiI 1 NPOMIOHOBOT KUCIOT BUTpaTWind 240 M1 pO34HHY
HaTpii Tigpokcuay 3 MacoBoro yactkow 10,2 % (p = 1,10). YoMy mopiBHIOE MacoBa 4YacTKa
MIPOMIOHOBOI KUCJIOTH y BUX1/IHIN cymiri?

87. IlepeTBOpeHHS piAKKX XUPIB y TBepai. TexHiuHa nmepepoOKka KupiB. 3HAUCHHS JKUPIB 1 JITIiB.
Pozuun HaTpiif rizpokcuny 3 MacoBor actkoro 40% (p = 1,3) Oyno BUTpadyeHO ISl OMHJICHHS
150 r xxupy (Tpuoneinary). SAxuit 00”eM po3uuHy JIyry Oyso B3STO?

88. Ectepu, docharuau, nenutunu, kedaninu. PosmoBcromxkeHHs, ckian i1 OyaoBa, ix Oiojoriuxe
3HAYCHHSI.
89. Busenith popmynu i3oMepHuX OKcHKHCHIOT ckiany CsHioOs. [lo3HauTe 31poukor0 acUMeTpHuHi
aTOMH BYTJIETIIO.
Busnaure macy rpymoBoi eceHIlii, Ky MO)KHa 1oOyTH mpu HarpiBaHHi 4,4 T i30amiloBOTrO
CIHPTY 1 pO3UHMHY OLITOBOI KUCIOTH 3 MAaCOBOIO 4acTKOI0 96% 06”emom 3,54 ma (p = 1,06). MacoBa
yacTka ectepy cTaHOBUTH 80%.

90. MeTtoau OTpUMaHHS OKCHKHCIOT. HamuimiTh piBHSHHS peakiliii ofiepKaHHS: a) o-OKCUMACIISHOI;
0) B-OKCHTIPOITIOHOBOIT KHCIIOT.
SIkuit 00”em amoniaky Tpeba mpomyctutH depe3 100 r po3uMHY XJIOPOLTOBOI KHCIOTH 3
MacoBOIO 4ackoro 20% 11t mepeTaopeHHs ii B aMiHOOIITOBY KHUCIIOTY?
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91. OntnyHa 13oMepisa. Skuil aTOM BYIJICIIO HAa3WMBAETHCA ACHMETPUYHUM. Hamuimmite mpoekiiitHi
(dbopMyI eHaHTIOMEPIB: a)a, B-THOKCUMACIISTHOT KUCTIOTH; 0) 0-OKCHITPOITIOHOBOT KUCIIOTH.
[TponaHoBy KHCIIOTY BBEIIM y peakKIlito ecTepudikaliii 3 0J[HOATOMHUM HACHYCHHUM CIHPTOM, y
N00yTiil pe4OBHHI MacoBa 4acTKa OKCUT'eHY JOpiBHIOE 36,36%. Buznaure MOJIsIpHY Macy CIHUPTY.

92. HanumniTe peaxiiii: a) OKCIOITOBOi KHCJIOTH 3 MPOMIOHOBOK; 0) 0-OKCHITPOIIIOHOBOI KHUCJIOTH 3
MPOMNUIOBUM CIHUPTOM; B) BUHHOI KHCJIOTH 3 JIBOMa MOJIEKYyJIaMH METHJIOBOrO cnupTy. Ha3pith
YTBOPEH1 CIIOJYKH.

SIky macy etunaneraTy MoxkHa 1o0yTtu i3 180 r onroBoi kuciotu i 115 r cniupty, Ko MacoBa
yacTka ectepy cTaHoBUTH 80% BiJl TEOPETUYHO MOMKIUBOTO?

93. Metoau onep)KaHHS KETOKHCIOT. Hamummite piBHSHHA peaklid YTBOPEHHs IMipOBUHOTPATHOI
KHCJIOTH: a) 13 0,0-TUXJIOPIIPOITIOHOBOI KHCIIOTH; 0) 13 0i-OKCHUIIPOITIOHOBOT KUCIIOTH.
3anpornonyiite MeTo/ OJIep>KaHHs eTHiaIeTaTy 3 MeTany. CKUIbKM eTHIIAleTaTy MOXKHA T00yTH
3aIpOIIOHOBAHUM METOJOM 3 5,6 M° mpupoAHOro rasy (H.y.), mo MicTuth 91% MeTaHy, SKIIO
3arajbHUIA BUX1] CTAaHOBUTH 20%?

94. Meroau opepx aHHS albleriio- 1 KeTOKHciIoT. OTpumaiiTe MipoOBHHOTPAgHYy KHUCIOTY: a) 13
MOJIOYHOI KUCJIOTH; 0) 13 BUHHOI KUCIIOTH B) 13 0,0-THOPOMITPOITIOHOBOI KUCIIOTH.

95. Keto-eHonpHa TayToMepis ameroonroBoro edipy. OtTpumaiite MeTHIAETOONTOBHM edip 1
MIPOBEAITH HOTO KETOHHE, KUCIOTHE PO3IIECTICHHS.

96. OqHoocHOBHA KapOoHOBa Kuciaora Mae Takuil ckiaax: C — 26,1%, H — 4,35%, O — 69,55%.
3HainiTh MONEKYJspHY (opmyny kucioth. Hamwmcatu Bci cmocoOu opepkaHHs 3HaWICHOI
KHCJIOTH.

97. SIky mMacy CTeapHHOBOi KMCIIOTH MOXXHA BHIIYYHTH 3 PIAKOTO MHJA, IO MICTHTH CcTeapaT Kajilo
Macoro 50 r, SIKIIO MOAISTH HAJUTMIIKOM PO3YUHY CipYaHOT KHCIOTH?

98. Hanmite piBHSHHS peaKiliii, 3a JOOMOTO0 SKHX MOYKHA 3[IICHATH ITePETBOPECHHS:

Ca(OH): miposis HCN 2H20 (H")
CH3COOH > N1 > N2 >N3 > N4

99. Ha mnpukmanl caminuiaoBOi KHCIOTH OXapaKTepU3yWTe KHCIOTHHM XapakTep (EHOJIIOKHUCIIOT.
HaBeniTe npukiagn peakuiid, 110 MiATBEPAKYIOTh, 110 CANIIUIOBAa KUCI0Ta — OlyHKIIOHAIbHA
CHOJyKa. SIKOI0 peaKkii€l0 MOKHAa MiATBEPIUTH HAsBHICTH (DEHOJIBHOTO T1IPOKCUIY B MOJEKYJIi
CaJIIMIIOBOI KUCIOTH?

100.Hanumrite peakiii, oo npoTikaroTh mij Ai€ro m’ stuxiopucroro pocdopy (PCls) Ha kucnoTu: a)

Oenzoiiny; 0) ¢raneBy. Ha3zBiTh yTBOpeHI CcHONYKW. SKy CHOMYyKYy MOXHA OJEpKaTH, SKIIO

CTOTLIIOBATH 3 TyroM Tpu Temrnepatypi 300 — 400°C uatpieBy cinb 6eH30HHOT KHCIOTH?

101.CxnaniTe piBHSHHS peakiliii 3a cxeMamu:
C2He —> C2HsBr —> C2HsOH —> CH3COOH —> CH3-CO-0O—-C2Hs

102.fIkuit aToM BYTJELIO HA3WBAETHCS acMMETpUIHMM? HamummiTe mpoekiiiHi GopMyIH ONTHYHHX
130MepiB A0TYYHOI KUCIOTH. PO3KaXiTh, B SIKMX BUIAKaX MA€ MiCLle€ ONTHYHA 130Mepisl CIOIYK.
103.PeuoBnna ckinany CsHi002 Mae po3ranyKeHui TaHIIOT aToMiB kKapOoHy. BoHa pearye 3 po3unHOM
riIporeHKapOoHaTy HaTpPil0 Ta YTBOPIOE CHOJYKY, sIKa MPH HArpiBaHHI 3 TBEPIUM HATPIH IAPOKCHIOM
MEPETBOPIOETHCS HA H-OyTaH. SIKy cTpyKTypy Mae crnoiyka? 3anponoHyWTe TpHU CIIOCOOM O/IepKaHHS
1i€1 CIIOMYKH.

104.3anpononyiite crioci® oxep>kaHHs OITOBOI KHCIIOTH, BUXOJISTYH 3 eTaHy. SIkuii 00”eM etaHy Tpeba
B3STU Ui OJIepXaHHA UM crocodooM 30 Kr onToBOi KHMCIOTH, SKIIO 3arajJbHU BUXiJ] CTAHOBUTH
90%?

105.11pu wHarpiBanHi 15 r cymimii OeH3eHy Ta TOJIyeHY 3 BOAHHMM PO3YMHOM Kajiil mepmaHraHary
yTBOpuiocs 12,2 r 6eH30itHoI kucnoTH. YoMy 10OpiBHIOE MacoBa yacTKa TojiyeHy B cymimni? [lokazatu
XIMiYH1 BIACTUBOCTI O€H30MHOT KHCIIOTH.

106.0muroBuit  aHTimpua onepkanmu 3 18 M° ameTwieHy, mo Mictuth 6,8% mowmimok. Peakiis
POXOAUTh 3 BuxoaoM 90% Bix TeopernyHoro. YoMy nopiBHIOE Maca ouToBoro anrinpuny? Hasectu
MIPUKIIQJNA TPAKTUIHOTO 3aCTOCYBAHHSI OI[TOBOTO aHTiIPHITY.
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107.Po3uun HaTpiii rigpokcuay 3 MacoBoro yackor 40% (p = 1,3) Oymo BuTpaueHo ajst omuiieHHs 150
T KUpy (Tpuoseinary). CKUIbKH Ui IbOTo OYJI0 B3ATO po3uMHy HaTpii rigpokcuay? Illo Take mimian?
Di3nyHI BIIACTUBOCTI JIITIIIB.

109.CxkinpKu KanbIMHOBAHOI cou Tpeba aiisl 3B”A3yBaHHs O€H30MHOT KHCIIOTH , SIKa yTBOPIOETHCS TIPH
okucieHHi 50 T po3uuHy TolyeHy B O€H3€HI 3 MacoBOI 4acTKow ToiyeHy 23%. IlokazaTu XimiuHi
BJIACTUBOCTI MOJIOYHOT KUCIIOTH.

110./1o 10,6 T cymimri onToBOi Ta MypammrHoOi KUCIOT Aojanu rigpokcua kynpymy(Il) i narpinu, npu
bOMY BHAUTIIIOCA 7,2 T ocamy. YoMy TOpIBHIOE KITBKICTh CyMilni KHCIOT? XiMidHI BIIACTHBOCTI
€TaHOBOI KUCJIOTH.

111.3 narpiif mpomioHaTy HIISXOM BUIAIY 3 JIyTOM OEp)KalH Ta3, SIKUM MpU CHAIIOBAHHI YTBOPHB
ByIJIeKucInii ras. Moro neperBopuny Ha 7,9 T aMoHiil rigpokap6onary. CKinbKH BUXiZHOI CIIOMYKH
OyJ10 BUTpadeHO?

112.TTpu okucnenni 35,2 r opradiudoi cnoiayku “A” , mo mictuth C, H 1 O yTBOpHIIach 0JJTHOOCHOBHA
kuciota. [ ii Hefitpanizauii 6yno Butpadeno 185,2 mu pozunny KOH 3 macoBoro gactkoro 20,5 %
(p = 1,18). Opraniuna pe4oBuHa “A” — 11€:€TaHOJ, MPOMAHOJ Yk OyTaHOJ ? 3ampoNoOHYyWTEe CHOCiO
OJICpKaHHS MOJIOYHOI KUCIIOTH i3 METaHy B JICKiJIbKa CTa/Iil.

113.11pu okucnenHi 3,6 r opraniunoi cnonyku “A”, mo mictuth C,H. i O, yTBOpMiIack 0AHOOCHOBHA
KapOOHOBA KHUCIIOTA, sl HelTpami3anii skoi Oyno ButpadeHo 9,79 mn Hatpiil riApOKCUAY 3 MACOBOIO
gacTkoro 20,1% (p = 1,22). BuzHauntu opraniddy cnoiyky “A” i moka3aTu i XiMiuHI BIaCTUBOCTI.
114.Ha neifrpanizanito 33 r 0JHOOCHOBHOT KapOOHOBO1 KUCIOTH Oys0 BUTpaueHO 47,25 M1 pO3UUHY
HATPiH TIAPOKCUIY 3 MAacoBOIO 4acTKoio 25 % (p = 1,27). BctaHOBUTH CKI1a] KUCIOTH 1 MOKa3aTH ii
XIMIYHI BIIACTUBOCTI.

AMiHH.

115.Hanmumrite ¢opMmynu: a) BTOpPUHHOTO OyTwiaMmiHy; ©) nuOyTwiizonmpomiaminy. BkaxiTh
MepBUHHI, BTOPHHHI 1 TpeTUHHI aMiHu. Ha3BiTh ix 3a HomeHkIaTtyporo [FOITAK.

116.PeyoBunra C3HoN pearye 3 xmopuctuMm BogHeM 3 yTBopeHHsM crionryku ckiany CsHioNCl. Tlpu
B3aemosii C3H1oNCl 3 a3zoTucToro KHCIOTOIHO YTBOprOeThbes crnoiyka C3HsO, sika mpu OKMCIEHHI
neperBoproeTbes B cnioinyky CsHeO. Ilokaxite OynoBYy BHXiHOI PEYOBHMHU 1 HANUIIITH MOCIITOBHO
BC1 pIBHSIHHS PEaKIIiid.

117.]106yBanHSs, XIMI4HI BJIACTUBOCTI 1 3aCTOCYBAHHS aHIIIHY.

118.Hanumrite piBHSHHS peakiiil cipyaHOi KHCIOTH 3 OJHMM Ta JBOMa MOJSMH aMmiHiB: a)
TUMETUIaMiHOM; 0) 13ompornigaminoM. Ha3BiTh yTBOpEHI CIIOTYKH.

119.XimiuHi BIACTUBOCTI apOMAaTUYHUX aMiHiB. HanuiiTe piBHAHHSA peakuii napa-tonyinuny 3 HCI,
I-CHs, orrroBHM aHTiIpHIOM, OPOMOM.

120.bynoBa, ckiaj 1 3HaXO/PKEHHS Y IPUPO/I1 aMiHOCIIUPTIB: €TaHOJIaMiHY, XOJIiHY.

121 Hanmumnite piBHSHHS peakilii a30THOI KHCIOTH: a) 3 eTHJIaMiHOM; 0) 3 JHETWIaMiHOM; B) 3
TpueTuiaMiHoM. Ha3BiTh yTBOpEHi CIIOTYKH.

122.Otpumaiite apomMaTW4Hi aMmiHW: a) OPTO-TONYiAMH; O) MeTa-TONYiNWH; B) Napa-TONYIIWH.
Hanumite piBHsSHHS peakuiii yrBopenux amidiB 3 HCI, HNO2, ounroBum anrizpuaom. Ha3siTh
YTBOPEHI CIIOJYKH.

Sxuit 06’ €M a30Ty YTBOPIOETHCS MPH 3TOPSHHI METHIIaMiHy Macolo 62 r?

123.BinHoBnennsM 24,6 T HiTpoOeH30iy no0yim 8,8 T aHimiHy. OOYHCITITE MAaCOBY YacTKy BHXOIY
MPOAYKTY peaKIlii.

124 TlopiBHsIiiTe OCHOBHHMI XapakTep >KHPHHX 1 apOMaTHYHUX aMiHiB. SIKMMH peakIisiMA MO>KHA
BIJIPI3HUTH aHUIIH 1 MponiIamMiH?

Byrnesonn

125.Po3noBcio/pkeHHsT B MpUpoji 1 OiosnoriyHa ponb ByraeBodiB. Kiacudikamiss 3a uuciom
BYIJICBOJIHUX 3aJIMIIKIB, YHUCIOM AaTOMIB BYIJICIIO, XapaKTepoM KapOOHUIBHOI TpYyMH, THUIIOM
LUKJIIYHOTO 3B 53Ky aToMiB. Hanmucatu npukiaay ByTriIeBoAiB 3TiHO 3 KiIacu(iKali€ero 1 Ha3BaTu iX.
126.sIBumie myrtaporarii. TayromepHi ¢popmu D-1e30kcupruO03H.
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Hamumite piBHSHHSA peakiiid: a) D-pubo3u 3 ouroBum aHriapuaom; 0) D-Tiroko3w 3 HaIIUIIKOM
¢eninrinpasuny; B) D-MaH03u 3 METHIIOBUM CHHPTOM y IPUCYTHOCTI XJIOpOBOAHIO. Ha3BiTh yTBOpEHi
CTIOJTYKH.
127.®pykro3a sk mpeAcTaBHUK KeTo3. bynoBa, TayToMepis, BIaCTUBOCTI. BiAMIHHOCTI Bif] TITIOKO3H.
128.Metoau oxeprkaHHS MOHOcCaxapuiB. HanmummiTe piBHSHHS peakiiii yTBOpeHHs: a) D-Timoko3u i3
copOiTy; 0) MaIbTO3H 13 KPOXMAITIO; B)IIEI00103H 13 IEFOJIO3H.
129.Manbto3a, ii OymoBa 1 riaposi3. Bzaemonis ManbTO3u 3 amMiayHMM PO3YHHOM OKCHAY cpibia i
HWOJMCTUM METUIIOM.
130.BigHoBIIOI0YI 1 HEBIIHOBIIIOKOY1 JUCAXapUIH. Ix Oy10Ba, XiMI4H1 BJJaCTUBOCTI, Ha3Ba 1 3HAYCHHS.
131.bynoBa, BIacTUBOCTI 1 3HAUEHHS KpOXMalTto. biojoriuna poiib KpoXMasro.
132.Ximiyna nepepoOka 1enroao3u. OneprkaHHs 1 BAKOPUCTAHHS €(ipiB LETI0I03H.
133.Inynin: cknaj, riapoi3 i 3HaueHHS.
134.Skuit 06’ €M BYTIICKHUCIIOTO Ta3y BUAUIMTHCS MPU OPOJIIHHI TTFOKO3H Macoro 240 r?
135.11ykpoBwuii 3aBox nepepodiisie 3a 100y 5000 T OypsikiB. Sky macy ykpy 3a 100y BUpOOJIsi€ 3aBO,
SKIIIO MacoBa YacTKa caxapo3u B Oypsikax cTaHOBUTH 12%.
136.5ki raiKO3UaM MOBHHHI YTBOPHUTHUCS MiJ Ji€0 MeTUIOBOro cnupTy B mpucytHocti HCI Ha Taki
MoHoOcaxapuan: a) o,,D-ranokronipanosa; 6) ,D-bpykrodypanosa.
137.3a 1onoMoror SKHX peaxiiii MO>kKHa 3IICHUTH TaKi IEPETBOPCHHS:

CO2 —> kpoxmaiib —> IJI0K03a —> €TaHOJ.

3a3HauTe yMOBH Mepediry peakiii.

AMiIHOKHCI0TH i O1TKH
140.BuBenits opmymu Beix i3oMepHuX KucaoT ckianxy CsHiiO2N.
141.Cnocobu oneprxaHHs aMiHOKUCIOT. Hanmumiite piBHSHHS OA€pKaHHS aMiHOKHUCIIOT: a) IIIKOKOJIIO
i3 xJopourToBoi KucinoTH; O) ajaHiHy i3 O-HITPOIPOMIOHOBOI KHCIOTH; B) (eHinamaHiHy i3
(heHUITIPOBUHOTPATHOT KUCIIOTH.
142 Hanmmnite peakuii, siki BigOyBarOThCSI NMPU HArpiBaHHI KHCIOT: a) o-aMiHOBayiepianoBoi 0) [-
aMIHOIIPOITIOHOBOI; B) Y-aMiHOBaJIEPiaHOBOI.
143.Knacuoikauis nporeiniB. Tunu cTpykTypu OLIKiB.
144 Knacudikanis nporeiniB. SkicHi peakiii Ha OUIKH.
145.51xuit 00’em amiaky MOTPIOHO MPOMYCTUTH KPi3b PO3YMH XJOPOLTOBOI KUCIOTH Macow 300 T 3
MacoBOK YacTKOK XJOpoUToBOI KHcaoTH 20% s MOBHOrO INEpeTBOPEHHS ii Ha aMiHOOLTOBY
kucioty? O6’eM 00UUCTITH 32 HOPMAJIBLHUX YMOB.

IIpuknan ek3ameHaniiiHoro oiiery

HAIIIOHAJIBHUH YHIBEPCUTET BIOPECYPCIB I IPUPOJJOKOPUCTYBAHHSI

YKPATHH
OC bakanasp Kadgenpa EK3AMEHAIIMHAN 3aTBepaKyI0
CrieniaJIbHICTb, 3arajabHOi BUJIET Ne _1 3aB. kadeapu
OCBITHSI porpama OpraHiyHoi Ta 3 TUCUUIUTIHUA (mianuc)
202 3axcum i dizuyHOi XiMmil «OpraniuHa XiMish» Kosmyn JI.O. (ITIB)
KAPAHMUH POCIUH 2023-2024 H. p. np.Ne9 Bij 25 kBiTHs 2022 p.

Ex3amenauinni 3anumanus
(maxcumanvua oyinka 10 6anie 3a 6i0noGiob Ha KOJHCHE 3 080X 3ANUMAHD)

1 | Conocobu oneprkaHHsl KapOOHOBHUX KUCJOT HAa IMPUKJIAJI OLTOBOI KHCIOTH

2 | Hamucatu XiMiyHi BIACTMBOCTI OJHOATOMHMX CIIUPTIB HA MPHUKJIA/li €TaHOIy.

Tecmoegi 3a60annus piznux munie
maxcumanvia oyinka 10 banie 3a 8i0nosidi Ha mecmosi 3a60aHHs1)
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1. /1o ankeHiB BIZTHOCUTHCS:
A. mponan B. nponin
b. mponen I'. Genzen

2. IlpomykToMm neriaparaltii SKOi CIIOJIYKH € €TeH?
A. etuneraHoary B. ouroBoi kucinotu
b. erananto I'. eTunoBuii cnupt
3. CKiUTbKHM CTPYKTYpHUX 130MepiB Mae OyTan?
A. Tpu
B. JlBa
C. Xonmuoro
D. Yotupu
E. I[T’sTh
4. SIxuii 3 HaBeICHUX BYTJICBOHIB He Oyie 3HeOapBIIOBAaTH OPOMHY BOLY
A. Etan
B. Etunen
C. Aueruie”
D. Ilpomin
5. SIKuM 1IIIIXOM B OJIHY CTaJil0 MOXKHA 100yTH O6eH307?
A. TpuMepwu3alii€ro aneTuieHy
B. I'igparaniero UKIOreKcany
C. Tpumepwu3alii€ro aneTaibaeriay
D. Okucnenusm Toiyory
6. SIKi 3 KHCIOT BIJHOCSATH J0 BUIIMX KUPHUX KUCIOT?
A. CteapuHoBa
B. lllaBenena
C. [TanpmiTHHOBA
D. byranosa
E. OnroBa
7. Slkuii ciupT 0A€pKYIOTh OpPOAIHHSIM IITFOKO3U?
A. TlponinoBuii
B. Bytunosuii
C. MetunoBuit
D. Etunosuii

E. OnroBa
8. YCTaHOBITH BIIMOBIAHICTh MIXK XIMIYHUM CKJIQJIOM CITIOJTYKH Ta THIIOM XIMIYHOTO 3B’S3KY B Hild:
XIMIYHUH CKIALT: Tumn 3B’3Ky:
1. CH4 A. KOBaJICHTHUI HENMOJSPHUI
2. NaOH b. ionnuit
3. H2 B. xoBaneHTHUH MONSAPHUIA
9.YcTaHOBITH BIINOBIIHICTh MIXK Ha3BaMU PEYOBUH Ta iXHIMU MOJIEKYJISPHUMH (popMyliamMu:
Hasga: dopwmyia:
1. meran A. CHgy
2. eTeH b .CeH12
3. OeH3eH B. C2H2
4. eTuH I. CeHe

E CoH4

10. YcTaHOBITH MOCTIIOBHICTh YTBOPEHHS PEYOBHUH I11]] 4aC CUHTE3y OLITOBOI KUCIOTH:
A. anernunen
b. eranans
B. onroBa kucnora
J1. kapOij KaJbIio
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8. MeToan HaBYaHHSA

Meton HaBuaHHS — B3a€MOIIOB'S3aHa JISUTBHICTh BUKJIAJa4ya Ta CTYACHTIB, CIpsIMOBaHa Ha
3aCBOEHHS CTYJCHTaMH CHCTEMH 3HaHb, HAOyTTA yMiHb 1 HABUYOK, iX BHXOBAHHS 1 3arajJbHUi
PO3BHUTOK. BUAUISIOTE TpH IPYNH METOIIB HABUAHHS: CIOBECHI, HAOUHI1, IPAKTUYHI.

CrnoBecHI METOJM HaBYaHHS: - JICKI[iS — II€ METOJ| HaBYaHHS, SKUW rependavyae po3KPUTTS Y
CJIOBECHIN (opMi CYTHOCTI SIBHIN, HayKOBHX ITOHSThH, MPOIECIB, SKI 3HAXOAATHCA MK CO0OI0 B
JIOTIYHOMY 3B'SI3Ky, 00'€qHAHI 3arajdbHOIO TeMOw. JIeKIisi BUKOPUCTOBYETHCS, SK MPABHIO, B
CTapIIMX KJIacax 1 BHUINUX HaBYAIBHUX 3akianax. OKpiM HaBYaNbHHUX (aKaJEeMIYHUX) JICKIH €
myOmivHi. JIo KOXHOTO 3 BUIIB Ha3BaHMX JICKIII BUCYBAOTHCS MEBHI BUMOTH MO0 iX IMiJTOTOBKH i
npoBeneHHA. UinbHE Micie B Tpymi CIOBECHHX METOMIB IIOCiae MeToa poOOTH 3 KHHTOIO.
Hanexwicts #oro mo miei rpynu gemo ymoBHa. CTyACHTH MarOTh YCBIJOMIIIOBATH, III0O OCHOBHUM
JDKEpEJIOM OTpUMaHHs HayKoBOi iHQopmarii € kHura. TomMy Tak BaXJIMBO HaBYMTHU CTYJICHTIB
METOJIaM 1 TpHUifoMaM CaMOCTIHHOI pOOOTH 3 HEIO: YMTAHHS, MEPEeKas, BUIMCYBAaHHS, CKJIAJaHHS
TJIaHy, TaOJIHIlb, CXEM Ta iH.

Haouni meronu mepen0auaroTh, nepeayciM, BUKOPUCTAHHS JEMOHCTpalii Ta UIOCTparii. -
JIEMOHCTpAIlisl — 1€ METOJ HaBYaHHs, SKUW Tependavae Mmoka3 MPEAMETIB i MPOIECiB y IXHbOMY
HATypaJbHOMY BUTJIS/I, B JUHAMILI. - UTIOCTpallis — METOJ HaBUaHHs, SKUH Iependadae ToKas
MPEeIMETIB 1 MPOIIECiB Y iX CUMBONIIYHOMY 300paxeHHi (pororpadii, MaIOHKH, cXeMH, Ipadiku Ta
1H.).

[TpakTH4YHI METOJM HABYAHHS CIPSMOBaHI HA JOCSATHEHHS 3aBEPUIAILHOIO €TaIy IPOIECY
nizHaHHsA. BoHM copusiioTe (GOpMyBaHHIO YMiHb 1 HABHUYOK, JIOTIYHOMY 3aBEPIICHHIO JIAHKH
Mi3HABAIBHOTO TMPOIIECY CTOCOBHO KOHKPETHOTO po3firy, Temu. JlabopatopHa poborta mependoayae
OpraHizamio HaBYaIbHOI POOOTH 3 BUKOPHUCTAHHSM CIICLIAIBHOTO OOJaTHAHHS Ta 3a BU3HAYEHOIO
TEXHOJIOTIEI0 JJIi OTPUMaHHS HOBHX 3HaHb a00 MEpeBipKU NMEBHUX HAYKOBUX TiNOTE3 HA PiBHI
JIOCITi IKEHb.

9. ®opMHU KOHTPOJIIO

OcHOBHUMH (OpMaMu KOHTPOJIIO 3HaHb CTYJIEHTIB € KOHTpPOJIb Ha JIeKLii, Ha J1abopaTopHUX
3aHATTSAX, Y T03aHABUAILHUN Yac, HA KOHCYJBTAIlISAX, 3aJ1KaX 1 ICTIUTaX.

I. Kontponp Ha nekuii Moke NMPOBOAMTUCH SIK BUOIPKOBE yCHE ONUTYBaHHs CTYJEHTIB abo 3
3aCTOCYBAHHSIM TECTIB 3@ paHillle BUKIAICHUM MaTepiajloM, OCOOJIMBO 3a pO3JUIaMU Kypcy, SKi
HEOOXI/H1 [Tl 3pO3YMiHHS TeMH JIEKIIi1, 1[0 YUTAEThCSA, a00 XK JUIsl BCTAHOBJICHHSI CTYIIEHS 3aCBOEHHS
MaTepiady MpOYMTaHOI JIEKIii (IPOBOAMTHCA 3a 3BMYAl y KIHII mepmroi abo Ha MoYaTrKy Apyroi
rofuHu jgekii). [loTouyHunii KOHTPOJIb Ha JIeKIi{ MOKJINKAHUHN PUBYUTH CTYJIEHTIB 10 CUCTEMAaTUYHOT
MPOPOOKM TPONIEHOTO Martepiaay 1 MIATOTOBKH 110 MalOyTHBO1 JIEKIlli, BCTAHOBUTH CTYIIIHb
3aCBOEHHS TeOpii, BUSABUTU HAMOUIbII BaXKi JUIl CHOPUHHATTS CTYJIEHTIB PO3JLIM 3 HACTYIHUM
po3'sacHeHHsM iX. KoHTposb Ha Jekiii He Mae BigHIMaTu Oararo yacy. 3a BUTpaTaMH 4acy Ha
KOHTPOJIb YCHE ONUTYBAHHS MOCTYIAEThCS KOHTPOJIIO, TPOrPaMOBAHOMY 3a KapTOUKaMH.

II. IlorouHuit KOHTpPOJIb Ha JAOOPATOPHUX 3AHATTSAX MPOBOAUTHCA 3 METOI BUSCHEHHS
TOTOBHOCTI CTY/EHTIB JI0 3aHATh y Takux gopmax: 1. IIncemoBa (10 45 xB.) KOHTposIbHA poOoTa. 2.
KonokBiyM 1o caMoCTIHUX po3/Iijax TEOPETHUHOTO Kypcy (Temax abo MOAYIIsIX).

III. 3amik i icnut. 3aiik 1 ICOUT € MiIJCYMKOBHM €TaliOM BUBYEHHS YyCi€l AUCIHMILTIHU abo ii
YaCTHHHU 1 MalOTh 32 METYy NEePEeBIPKY 3HAHb CTYAEHTIB IO TEOpii 1 BUSBICHHS HAaBUYOK 3aCTOCYBaHHS
OTPUMAaHUX 3HaHb MPH BUPIMIEHHI MPAKTUYHHUX 3aBJaHb, a TaKOX HABMKIB CaMOCTIHHOI poOOTH 3
HaBYAJILHOIO 1 HAYKOBOIO JIITEPATYPOIO.
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10.Po3noain 6axiB, siki oTpuMyIoTh ctyaeHTH. OIIHIOBaHHS 3HaHb CTyJeHTa BimOyBaeThcs 3a 100-
0aJIHHOIO MIKAJIOO 1 EPEBOAUTHLCS B HAIIIOHAIBHI OLIHKH 3TiHO 3 Ta0u. 1 «IlonokeHHs nmpo ek3aMeHu
ta 3amiku y HYBIIl Ykpainu» (Big 26.04.2023 p. np.Ne 10)

Oninka HanioHAJLHA 3a
PeliTuHr cTynenTa, 0aam pe3yJbTATH CKJIAAAHHS
eK3aMeHiB 3aj1ikiB
90-100 Bigminno
74-89 Joope 3apaxoBaHo
60-73 3ag0BiIbHO
0-59 He3apnoBisibHO He 3apaxoBaHo

Jlis BW3HAYEHHS PEUTHHTY cTyaeHTa (ciyxada) i3 3acBoeHHs mucturuiind Rpuc (mo 100 GaiiB)
onepxkaHui peWTuHr 3 arectamii (mo 30 OaniB) HOJAETHCSA O PEUTHHTY CTyAeHTa (ciayxada) 3
HaByalibHOI pobotu Rup (10 70 6aniB): R guc = Rup + R ar.

11. MeToanuHe 3a0e3ne4YeHHA

. Meroanuni BKa3iBku 3 qucnuiuiind «OpraHigyHa XiMmis» JUIsl BAKOHAHHS J1a00paTOPHUX POOIT.
JI.O.KoBmryn, B.B.Kporenkeo,, Xwmwxkan O.l., XKuna P.C. K.: BunaBuuumuii nenrp HVYBill,
2022.- 154 c.

. MeTonuuHi BKa3iBKM JUIsI CaMOCTIHHOI poOoTHM 3 jaucuuiulian  «OpraHiyHa — Ximisy.
B.B.Kporenkeo, JI.O.Koemryn, P.C.boiiko, Xmwxkan O.l., byxrtispor B.B. K.: BunaBanumii
nentp HYBIll, 2021.- 145 c.

12. PekoMeHn10BaHAa JliTepaTypa
OcHoBHa
. Kporenko B.B.,Byxrispos B.K., Boiiko P.C. KoBuryn JI.O. Opraniuna ximis. .: HYBill
VYkpainu, 2016. 398 c.
. Berezhnyi E., Krotenko V., Kovshun L. «Organic, Bioorganic, Physical and Colloid Chemistry»
K.: HYBill Vkpaiuu, 2021. 442 c.

Jlomomizkua

. Xmxan O.1., Kosryn JI.O. HaykoBo-MeTo10J10T14HI OCHOBH J1JaOOPaTOPHOTO KOHTPOJTKO OE€3MEYHOCTI
cimbebkorocnonapebkoi npoaykiii. Monorpadis. K.: HYBIll Ykpainu, 2022. 448 c.

. Tereshchenko N.Yu., Kovshun L.O., Khyzhan O.I., Nesterova K.A.. Methodology of laboratory
control for the production of safe plant products. Monograph. Kyiv: NULES of Ukraine, 2021. 480 p.
Kovshun L.O., Boyko R.S., Khyzhan O.l., Krotenko V.V. Notebook for Laboratory Works in
ORGANIC, BIOORGANIC, PHISYCAL AND COLLOID CHEMISTRY. Kyiv: NULES of
Ukraine, 2019. 240 p.

13. Indpopmaniiini pecypcu

1. Enexrponna 6a3a 6i6morexu HYBIll Ykpainu https://nubip.edu.ua/node/17325
2. Kypc nucranmiitHoro HaB4aHHs B 00010HII Moodle «Opraniuna ximis
https://elearn.nubip.edu.ua/course/view.php?id=1214
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