u HauioHanbHUI TeXHIYHUEA yHiBEpCUTET YKpaiHK
«KUTBCbKMIA MOJITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCBKOTO»

Kadepgpa ¢diznuHoi ximii
XTP

3eneHa Ximia gna YNCTUX XiMIYHUX TEXHONOTIN

Cunabyc oCcBiTHbOro KOMMNOHEHTA

PiBeHb BULLOI OCBiTH
Fany3b 3HaHb
CneujianbHicTb
OCBiTHA Nporpama

Cratyc gucumnniim
®opma HaBYaHHA

Pik nigrotoBku, cemectp
O6car gucumnninmn

CeMecTpoBMiA KOHTPONIb/
KOHTPOAbHI 3axoamn

Po3Knap 3aHATb

MoBa BMKNapaHHA
IHpopmauia npo
KepiBHMKa Kypcy /
BUKNagauis

Po3milLeHHs Kypcy

PeKBi3UTM HaBYaNbHOI AUCLUNAIHU

Apyeuii (mazicmepcokuii)

G «IHM#eHepis, supobHUYM8Eo ma bydieHUYMEo»

G1 «Ximi4Hi mexHonozii ma iHxeHepia»

161 Mn XTD+ - Ximiuni mexnonoeii ma inocenepisn (€JEBO id:
57750)

HopmamusHa
iO‘IHGJ/@eHHG 3 ef1eMeHmamu OUCMAaHyiliHo20 Ha84YaHHA

| Kypc, ociHHil cemecmp

6 kpedumig ECTS /180 200uH (30 200uH nekuiti, 14 200uH MPAKMU4HUX
3aHAMe; 28 200uH nabopamopHux pobim, 78 200uH CPC)
EK3ameH/HanucaHHa ekaameHauiliHoi po6omu, MKP, 3axucm
nabopamopHux pobim

1 nekyisa (2 200uHu) 1 paz Ha MuXc0eHb;

1 npakmuyHe 3aHAMmMA (2 200uHu) 1 pas Ha 2 MUXHi;

1 nabopamopHa poboma (4 200uHu) 1 pas Ha 2 MUXHI.

YKpaiHceka

Jlektop: 0.m.H. YueupuHeyb OneHa EdyapdieHa, 0509719475
MpaKTUYHi 3aHATTA: 0.m.H. YueupuHeyb OneHa EAQyapdieHa, 0509719475
JlabopaTopHi poboTu: 0.m.H. YueupuHeysb OneHa EdyapdisHa,
0509719475

https://do.ipo.kpi.ua/course/view.php?id=6196

Mporpama HaBYaNbHOI AUCLUNAIHU

1. Onuc HaBYaNbHOI AUCLUNAIHY, TT MeTa, NpeaMeT BUBYEHHA Ta Pe3y/IbTaTM HaBYaHHA

Hasy4anbHa ducyunaiHa «3eaeHa Ximis 08 Yucmux mexHoso02ili» npusHavyeHa 015 0naHy8aHHsA
meopemuyHUX OCHO8 ma memodie pPo3pobKu ma 0ocnidneHHA Hosux nioxodie npu po3pobui
mexHosoeill, Wjo 3a c80IMU MPUHYUNAMU € «3eneHumu». Habymms 8idnosioHux 3HaHb Mmazicmpamu
0038071UuMb  binbW 2AUGOKO po3ymimu cyvyacHi meHOeHUuii ma HanpamKu, 32i0HO 3 AKUMU
pO38UBAEMbLCA CYYACHA HAYKA MPO HO8i mexHooeil. Bug4eHHA 0c8iMHbOI KOMMOHEHMU 00380a1UMb
sukopucmamu Habymi 3HGHHA Ma MemoOUKU Yy B8/10CHUX OOCMIOHEeHHAX HA Ma2icmepcbKoro
ducepmauieto. TAKUM YUHOM OCBIMHA KOMIMOHEHMA «3esneHa Ximia 018 4vucmux XiMidHux
mexHonoeili» 0036ons€ binbw enuboko pozibpamucsa 8 HalibinbWw aKMyaabHUX MUMAHHAX
mexHos102ili ma eupobHUUME y XiMivHil 2any3i

Memoro Has4asnbHOT QUCYUNAIHU € hOpMyB8aHHA MA 3AKPINAeHHS y cmyoeHmi8 HacmyrnHux
KomnemeHmHocmeli: (3K01) 3damHicme 2eHepysamu Hosi idei (kpeamugHicms); (3K04)
30amHicmeb oyiHoeamu i adanmysamu 0CB0EHI HayKO8i Memoou i criocobu dignbHocmi 0o ymos
cmasnozo possumky; (PK03) 30amHicms sukopucmosysamu pe3ysbmamu HayKosux 00Ci0MceHsb i
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00C/1IOHO KOHCMPYKMOPCbKUX Po3p0bOoK 01A 800CKOHAEHHSA ICHyo4YUX ma/abo po3pobKu HOBUX
mexHonoeili i 0671a0HaHHA XimiYHuUx supobHuyme; (PK11) 30amHicms cmeopoeamu eKos02iuHi,
6e38i0x00HI, «3eseHi», «4yucmi», pecypcoehekmueHi ximiyHi mexHonoeii ma cyyacHi mexHonoaii
MOHIMOPUH2Y HABKOAUWHbLO20 cepedosullyd Ha OCHO8I CMAHOAPMHUX Ma opu2iHaAb6HUX nidxodis.
lMpedmem Has4yanbHOI ducyunaiHu — "3eneHi" ekonoziyHo 6esneyHi ximiyHi mexHosoail.
lMpozpamHi pe3ynsmamu HABYAHHA, HA (POPMYBAHHA MA MOKPAWEHHA AKUX CNPAMOBAHA
ducyunaina: ([PH 01) Kpumu4yHO OCMUCAH08AMU HAYKOBI KOHUENuUii ma cy4acHi meopii XimidHux
npoyecie ma ximiyHoi iH#ceHepil, 3acmocosysamu ix npu nposedeHHi HayKosux 00cnidxeHb ma
cmeopeHHi iHHosauil; (MPH 06) Po3pobasamu ma peanizosyeamu rnpoekmu 8 cgepi XiMiyHuUX
mexHonoeili ma domuyHi 00 Hei MiHOUCYUNAIHAPHI MpPoekmu 3 ypaxy8aHHAM COUiaAbHUX,
eKOHOMIYHUX, eKos102iYHUX ma npasosux acrnekmis; ([MPH 08) 3acmocosysamu nepedosi 3HAHHSA
Cy4acHUX KoHuenuil, npakmuk ma memoodie 071 800CKOHAAEHHA ICHyr4YUX Mamepianie ma
DYHKYiOHANbHUX MOKpuMmMie 0718 BU3HAYEHHA MA MPO2HO3YBAHHA K/AKYOBUX napamempis i
eslacmusocmeli HOBUX Mamepianie Ma yHKYiOHAAbHUX MOKpUmMmis, 8 ymosax nabopamopii abo
supobHuuymea; (MPH 12) Bmimu 3acmocosysamu memoou i nioxodu nepedosux 00C/AiOHeHb 8
cgpepi XimiyHUX mexHoso2ili ma iH#ceHepil.

2. MMpepekBi3nTn Ta NOCTPEKBI3UTU AUCLUNAIHN

Ana ycniwHo20 3ac80€HHA OucyunaiHU cmydeHm noeuHeH 807100imu 3HAHHAMU 3 XiMil, XiMiYHUX
mexHos102ili, mexHiku 1a60pamopHo20 eKkcriepumeHmy, 06100HAHHA 018 XiMiYHO020 8UPO6HUYMEA.
KomnemeHuyii, 3HaHHA ma YMIiHHA, 00epH(aHi 8 Mnpoyeci eUBYEHHA OC8IMHLO20 KOMMOHEHMa €
HeobXiOHUMU 0714 Mo0anbWOo20 BUBYEHHA OCBIMHIX KoMroHeHmis: "PecypcoepekmusHi XiMivHi
mexHo02ii ma YupKynapHa ekoHomika", "XimiyHi mexHonoeaii Hyanb08020 3a6pydHeHHA", "XimiyHi
mexHonoeii  Hynbogoz2o 3abpydHeHHA. Kypcosea poboma", "MoHImopuHe HABKOAUWHbLO20
nosimpaHozo  cepedosuwia HaliHOBIWUMU CceHcopHUMU cucmemamu", "Haykogso-0ocnidHa
npakmuka", "BUKOHaHHA mazicmepcoKoi ducepmauyii”.

3. 3micT HaBYaNbHOI AUCLUNNIHU
Tema 1 12 npunyunie 3eneHoi xXimii
Tema 2 3enena enepeemuxa
Tema 3 3eneni excmpazenmu
Tema 4 IIpunyunu 3enenoi Ximii 6 HAHOMEXHONOIAX
Tema 5 3eneni mexnonoeii 6 NPOMUKOPOIIUHOMY 3aXUCTI
Tema 6 Ilpunyunu 3enenoi Ximii' 6 opeaniunomy cunmesi
Tema 7 3eneni mexnonoeii 6 papmayesmuyi
Tema 8 Ipunyunu senenoi Ximii' y eupobnuymsi nonimepis
Tema 9. 3enenuii kamaniz
Tema 10 Mexanoximis

4. HasuanbHi maTepianu Ta pecypcu

OcHosHa nimepamypa

1. JucmaHuyiliHuli Kypc «3eneHa ximisa 08 Yucmux XimiyHux mexHonoeili» 014 mazicmpis 1-
20 Kypcy cneyiansHocmi 161 «XimiyHi mexHosnoeii ma iHxceHepiay», - cepmugpikam Cepis K No 0477,
asmop-po3pobHuk YueupuHeus O.E., - EnekmpoHHi daHi — Kuis: Kl im. lzopsa Cikopcekoeo, 2025 p.
(3ameeporceHuli MemoduyHoto padoto KIl im. leops Cikopcekozo, npomokos Ne3 gid 09.01.2025
p.). AOpeca posmiwjeHHs: https://do.ipo.kpi.ua/course/view.php?id=6196

2. 3eneHa ximia 04 Yucmux XimivyHuUx mexHosoeitl. [EnekmpoHHuli pecypc] : Kypc nekyit :
Hasy. nocib. 018 3006yeayie cmyneHs Mmazicmpa 3a oceim. npoepamoro «XimiyHi mexHonozii ma
iH#ceHepia» cney. 161 XimiyHi mexHonoaii ma iHxceHepia / KMl im. lzopa CikopcbKo2o ; yKknao.:
O.E.YueupuHeuys, [.B.CokonbcbKkuli, B.l.Bopobliosa, T.C.*Kyk, O.C.bepexicHuuybKa. — EaeKmpoH.
mekcm. OaHi (1 ¢alin). — Kuie : Kl im. leops Cikopcokoeo, 2024. — 306 c. [pug HadaHo
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MemoduyHoto padoro Kl im. lzops Cikopcokozo (npomokos Ne8 eid 20.06.2024 p.) 30 noOAHHAM
ByeHoi padu XximiKko-mexHosno2i4Ho20 akyaememy (npomokon Ne5 g0 03.06.2024 p.).
https://ela.kpi.ua/items/d714658b-89eb-4960-b3f5-436067b8a914 .

10.

5.

JAodamkoea nimepamypa

KosuH, /1.®. CyyacHa eHepeemuka ma ekosnozisa/ /1. ®. KosuH, C. B. Boskos. Kuie: Haykosa
dymka.—2006. — 772 c.

Bbpamuyak, M.M. TexHonoezis Hagpmu i eazy / M.M. Bpamu4ak. — Jlbgig: JlbgiecbKa
nonimexHika, 2002.— 180c.

Minhas, H. Improving Reserves and Well Productivity Using Modern Technologies. In Crude Oil
-New Technologies and Recent Approaches / H. Minhas. IntechOpen. — 2022. Pexcum
docmyny: http://dx.doi.orq/10.5772/intechopen.102897

Das N. The role of deep eutectic solvents and carrageenan in synthesizing biocompatible
anisotropic metal nanoparticles [Electronic resource] / Nabojit Das, Akash Kumar, Raja Gopal
Rayavarapu // Beilstein Journal of Nanotechnology. — 2021. — Vol. 12. — P. 924-938. — Mode
of access: https://doi.org/10.3762/bjnano.12.69

Lu W. Choline chloride—based deep eutectic solvents (Ch-DESs) as promising green solvents for
phenolic compounds extraction from bioresources: state-of-the-art, prospects, and challenges
[Electronic resource] / Weidong Lu, Shijie Liu // Biomass Conversion and Biorefinery. — 2020. —
Mode of access: https://doi.org/10.1007/s13399-020-00753- 7

Krishnia L., Thakur P., Thakur A. Synthesis of Nanoparticles by Physical Route. In: Synthesis
and Applications of Nanoparticles. Singapore, Springer Nature Singapore, — 2022.— P. 45-59.
URL:https://doi.org/10.1007/978-981-16- 6819-7 3

Mechanochemistry for “no solvent, no base” preparation of hydantoin-based active
pharmaceutical ingredients: nitrofurantoin and dantrolene / E. Colacino et al. Green
Chemistry. 2018. Vol. 20, no. 13. P. 2973-2977. URL: https://doi.orq/10.1039/c8qc01345d
Conelli D. Implementation of Sustainable Solvents in Green Polymerization Approaches /
D.Conelli et al. // Macromolecular Chemistry and Physics. - 2021.- Vol.222.- no2.
https.//doi.org/10.1002/macp.202000382

HaBuanbHUI KOHTEHT
MeToauKa onaHyBaHHA HAaBYa/bHOI AUCUUNNIHM (OCBITHLOrO KOMMNOHEHTa)

JlekyiliHi 3aHAMMA

Neo
3/n

Ha3zea memu neKyii ma nepenik 0CHOBHUX MUMAHb
(nepesnik OudakmuyHuUx 3acobie, MOCUAAHHA HA iIHhopmayiliHi Oxcepena)

1

Tema 1.1 12 npuHyunie 3eneHoi Ximii

Bcmyn. OcHO8Hi numaHHA: Becmyn. 3aeaneHi moHAmmsa 3eneHoi ximii. 3anobieaHHA
YyMe0opeHHo

8i0x00ie. AMOMHa eKOHoMIKa. [TposedeHHA MeHW Hebe3neyHux cuHmesie. besne4Hi
PO3YUHHUKU. Po3pobka be3neyHiuux ximikamie
JonomixcHi mamepianu*: http://surl.li/vrahun
LonomixcHi mamepianu http://surl.li/hhdkhd

Tema 1.2. MpodosxceHHA .12 npuHyunie 3eneHoi Ximii

OcHogHi numaHHA: OCHOBHI NUMAaHHA: [jualiH 0515 eHepaoegheKmugHOCMi. 3MeHWeHHsA
noxioHux Kamanis. biodeepadayis. BukopucmaHHA 8i0H08/1t08aHOI cuposuHU. Hedoniku
3es1eHoi Ximii

LonomixcHi mamepianu*: http://surl.li/xacimr

LonomixcHi mamepianu http://surl.li/ruvtxc

Tema 2. 3eneHa eHepeemuKa



https://ela.kpi.ua/items/d714658b-89eb-4960-b3f5-436067b8a914
http://dx.doi.org/10.5772/intechopen.102897
https://doi.org/10.3762/bjnano.12.69
https://doi.org/10.1007/s13399-020-00753-%207
https://doi.org/10.1007/978-981-16-%206819-7_3
https://doi.org/10.1039/c8gc01345d
https://doi.org/10.1002/macp.202000382
http://surl.li/vrahun
http://surl.li/hhdkhd
http://surl.li/xacjmr
http://surl.li/ruvtxc

Tema 2.1. 3eneHa eHepzemuka

OcHo8HIi numaHH#A: Bio mpaduyiliHoi 0o 3eneHoi

eHepeemuku. CmaH Hagpmoza3o- 8udobysHoi ma nepepobHoi eany3sell. 3aay4yeHHA HOBUX
3es1eHUX mexHosoe2il. 3eneHi XimidHi mexHonozii Hagpmonepepobku

LonomixcHi mamepianu*: http://surl.li/lvaptk

Tema 2.2. Ponb 8i0H08/1080bHUX pecypcie

Cy4acHa eHepeemuka ma ii OCHOBHI NPUHYUNU. Posb 8i0HO81108AHUX
pecypcis. BioHosn08aHa eHepaisA.

LonomixcHi mamepianu*: h http://surl.li/ifygis

Tema 3. 3eneHi ekcmpazeHmu
OcHo8HI numaHHA: OCHOBHI MUMaHHA: 3eneHi excmpazeHmu. OcHosu
00epHaHHA HU3bKOMeMnepamypHUX eemeKmuYHUX PO34UHHUKIB, Memoou cuHmesy,
obaacmi eukopucmaHHA. 3acmocysaHHAa HEP 'y ximiyHili mexHono2ii 00epHaHHA
Op2aHiYHUX peyoBuH. HusbkomemmnepamypHi eemekmuYHi poO34YUHHUKU 019 eKCmpaKuyii
CronyK i3 poCAUHHOI CUPOBUHU
LonomixcHi mamepianu*: http.://surl.li/ofieva

Tema 4 lMpuHyunu 3eneHoi Ximii 8 HAOHOMexHonoz2iAx

Tema 4..1. MpuHyunu 3eaeHoi Xximii 8 HAHOMexXHoA02iAX

OcHo8HI_numaxHA: Bcmyn .12 npuHyunie 3eneHoi Ximii npu cuHmesi HAGHOYACMUHOK.
3eneHi Memodu cuHme3y HAHOYACMUHOK

LonomixcHi mamepianu*: http://surl.li/jugfsi

Tema 4.2. Memodu ideHmudpikayii HaHocucmem

OcHogHIi numaHHA: Memoodu ideHmudikauii HaHocucmem. 3aCMoCy8aHHA «3eeHUX»
HAHOYACMUHOK CUHME308AHUX «3e/1eHUM Memoodom»

LonomixcHi mamepianu*: http://surl.li/xmprow

Tema 5. 3eneHi mexHonozii 8 npomuKopo3iliHomy 3axucmi

OcHOBHI numaHHA: MpuHyunu 3eaeHoi Ximii 8 npomukopo3siliHomy 3axucmi. IHeibimopu
Kopo3sii. KomnoHeHmMHuUl CKAa0 POCAUHHOI CUPOBUHU, AK Kaw4osuli ¢akmop
eghekmusHocmi y npomukopo3siliHomy 3axucmi

LonomixcHi mamepianu*: http://surl.li/gkdvhc , http://surl.li/jxixle

Tema 6.1. MpuHyunu 3eaeHoi Ximii 8 opaaHiyHOMY cuHme3si

OCHOBHI NUMAHHA: Po38UMOK npuHyunie 3eaeHoi Ximii 8 opeaHiyHoMy cuHmesi. Bubip
PO34YUHHUKIB npu 3eneHOMY CUHMe3i Op2aHiYHUX ChoayK. 3eneHi PO3YUHHUKU 8
opeaHiYHomy cuHmesi. [poyecu 6e3 Po3YUHHUKIE.

OCcHO8HI numaHHA: Peanizayia npuHyurie 3eaeHoi Ximii 8 opeaHiYHOMY cuHmMes3si.
bazamokoMrnoHeHMHI  peakyii. 3eneHull cuHme3 apmayesmu4yHux npernapamie

LonomixcHi mamepianu. http://surl.li/byjwje
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Tema 7. 3eneHi mexHonozii e papmayesmuyi

Tema 7.1. HaHoHoOCii Ha ocHoei ¢hocgponinidie

OcHosHi numaxHaA: Pocgoniniou

AIK OCHOBHUU 3eseHull KOMMOHEHM Cy4YacHUX HaAHOHOCIi8. HaHoHOCIT Ha ocHosi sinidie.
Jlinocomu. Ky6ocomu. Teepdi ninioHi HaHOYacMKu

JonomixcHi mamepianu*: http://surl.li/ragrwm

11

Tema 7.2. HaHoHoOCii HeninidHoi npupodu

OcHOBHIi_numaxHA: HaHocii HeninidHoi npupodu. [eHopumepu. LIUKAOOeKCMpUHU.
HaHomynbcii likepiHaa

LonomixcHi mamepianu*: http://surl.li/ictsun



http://surl.li/lvqptk
https://do.ipo.kpi.ua/mod/folder/view.php?id=116083
https://do.ipo.kpi.ua/mod/folder/view.php?id=116083
https://do.ipo.kpi.ua/mod/folder/view.php?id=116083
http://surl.li/ofjeva
http://surl.li/juqfsi
http://surl.li/xmprow
http://surl.li/gkdvhc
http://surl.li/jxixle
http://surl.li/byjwje
http://surl.li/ragrwm
http://surl.li/jctsun

http://surl.li/ogbcgc
12 | Tema 8. MpuHyunu 3eneHoi ximii y supobHUymMei nonimepie
OCHOBHI nuMaHHsA: 3anobieaHHA ymeopeHHI 8i0xodie . BUKOpUCMAHHA 8i0HO8/108AHOI
CUPOBUHU. BUKOpUCMaHHA Kamanizamopis, a He cmexioMmempu4YyHUX peazeHmis
YHUKHEeHHA XimiYHUx noxioHux. Makcumizayia amomHoi eKoHoMi.
BuKopucmaHHsa 6e3neyHiwux po34uHHUKi8. [1i08uUW,eHHA eHepaoeghekmusHoOCMI.
3anobieaHHA Mo6IYHUMU MPOOYKMAMU.
LonomixcHi mamepianu*: http://surl.li/entlgz
13 | Tema 9 3eneHuii kKamanis
OCHOBHI_NumMaHHA: «3eneHuli» kamani3. Cy4acHi meHOeHyii. domokamani3 AK 3esneHa
mexHonoeia. Pemediayia epyHmie.HaHokamanis.
14 | Tema 10. MexaHoxims
OcHo8HI numaHHi: Bcmyn 8 mexaHoximito. Icmopis
MexaHoximil. 3azanbHi noHaAmms. llepesaau ma HeOOAIKU MeXAHOXIMiYHO20 Memody
06pobKU
LonomixcHi mamepianu*: http://surl.li/dzbsls
LonomixcHi mamepianu http://surl.li/kloglk
15 | MioeedeHHAa nidcymKie 3 ducyunaiHu
MpakmuyHi 3aHAMMA (6 IPAKMUYHUX 3aHAMb)
Ne Haszea memu 3aHAMMA ma nepesnik 0CHOBHUX NUMAHb
3/n
1 | NpakmuyHe 3aHAMMsA Nel. 3eneHi ekcmpazeHmu.
OcHosHIi _numarHA: [lpuHYyUNU OMPUMAHHSA 3eneHUX eKkcmpazeHmis. HadkpumuyHi
piduHuU. Ob6sacmi 8UKOPUCMAHHA 3€AEHUX eKcmpazeHmis .
2 | MpakmuyHe 3aHamMms Ne2. [IpuHyunu 3eaeHoi Ximii 8 HAOHOMeXHO102iAX
OcHogHi numarHA:. OMpUMAHHA HOHOYACMUHOK 30 00IOMO20t0 3e/eHUX eKcmpazeHmis.
Ocobausocmi cmilikocmi HaHocucMeM, OMPUMAHUX 8 POCAUHHUX eKCMPaKmMax.
JlonomixcHi mamepianu*:
https.//www.youtube.com/watch ?v=VkA4wvNuAZA&ab channel=InstaNANO
3 | Mpakmuy4He 3aHaMms Ne3. 3eneHi mexHonozii 8 hapmayesmuyi
OcHosHi numaHHA: @apmayesmuyHi mexHosoezii 3eneHo20 HanpamKy. [aayazum ma lioz2o
BUKOPUCMAHHA AIK 3e/1eH020 HOHOHOCIA hapmayesmu4HuX npenapamis
LonomixHi mamepianu*:
https://www.youtube.com/watch?v=ebScOnAJdu0&ab channel=NucleusBiology
4 | Mpakmuy4He 3aHAmMma Ned4. lpuHyunu 3eneHoi ximii y supobHuymei nonimepie ma
naacmukie
OCHOBHI NUMQAHHA: CYYaCHi MeXHOM02ii OMPUMAHHA 3eneHuUx noaimepis. CUpo8UHA, W0
BUKOPUCMOBYEMbCA 0719 8U20MOB/AEHHA WBUOKO Oeepadyroyux naacmukie. Crnocobu
OMmpumMaHHA  naacmukis. [Jobasku, w0 sukopucmosyromecs 078 BUKOPUCMAHHSA
¢omorkamanimuyHoz2o pyliHy8aHHA nosnimepis.
5 | MpakmuyHe 3aHamMms Ne5. TexHonoezii 3eaeHo20 kKamanisy.
OcHogHIi_numaHHA: [lepedosi mexHonoeii, wjo 30ilicHIOlOMb KamanimuyHi npoyecu
pyliHy8aHHA Op2aHiYHUX pe4osuH ma 018 pemediauii 3a6pyOHeHUX rpyHmis.
LonomixcHi mamepianu*: http://surl.li/reirdr
6 | MpakmuyHe 3aHaAMmsa Ne6. MexaHoximis

OCHO8HI_numaHHA: MexaHi3mu MexaHOXiMiYHOo20 8rausy npu 3aCMOCYy8aHHI  Ub020
memody. 0O61a0HAHHA, WO BUKOPUCMOBYEMbLCA 04 30iliCHEHHA MexXaHOXiMIYHUX



http://surl.li/oqbcqc
http://surl.li/entlgz
http://surl.li/dzbsls
http://surl.li/kloglk
https://www.youtube.com/watch?v=VkA4wvNuAZA&ab_channel=InstaNANO
https://www.youtube.com/watch?v=ebScOnAJdu0&ab_channel=NucleusBiology
http://surl.li/reirdr
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npoyecie. CupoBUHQ, W0 BUKOPUCMOBYEMbCA 0/ MeXAHOXiMiYHOI 06pobKu. [Tpodykmu
MEeXAHOXIMIYHUX mexHo02il.

JlonomixcHi mamepianu*:

https://www.youtube.com/watch?v=X3FtOClyCUs&ab channel=DenizKarabiyikli

30a4a 3abopaosaHocmel.
lidsedeHHs nidcymkie

* [lonomixcHi mamepianu 00 AeKyiliHux ma MPakmMu4HUX 3aHAMb 00CMYynHi 0418 308aHMAXEHHS

BUK/OYHO 3006y8a4aM, AKi 3apeecmposaHi Ha ducmaHuiliHuli Kypc «3esneHa Ximis 014 yucmux

XiMiYHUX mexHosnoeaili»» Ha [Tnamgopmi ducmaHuyiliHoeo HasyaHHA «CikopcoKuli» (mocunaHHA Ha

ducmanuyitiHuli kypc y cepedosuwii Moodle https://do.ipo.kpi.ua/course/view.php?id=6196 ).

JlabopamopHi pobomu

No
3/n

Mepenik nabopamopHux pobim

JlabopamopHa poboma Nel. BusHayeHHA edpeKkmusHocmi

3eneHux iHei6imopie Kopo3il

Mema pobomu — 1. O3Haliomumuca 3 meopemuyHUMU OCHOBAMU OMPUMAHHA 3eneHUX
iH2ibimopie Kopo3ii ma ix mexaHiamy 0Oii 8 HelimpaabHUX cepedosuUax.

2. EKkcnepumeHmaseHO rnposecmu 00CAi0MeHHA e¢heKmusHOCMi pocauHHOT

CUPOBUHU AK iH2ibimopie Kopo3ii memanie 8 HelimpanbHUX cepedosuwyax y

ropi8HAHHI 3 BI0OMUMU MPOMUCA0BUMU 3PA3KAMU iH2ibimopis.

JlabopamopHa poboma Nel BusHavyeHHA eheKmueHocmi 3eneHux iHzibimopie Koposil.
Mema pobomu 1. O6zoeopumu ocobausocmi nposedeHHs nabopamopHoi pobomu 1.
ma pe3ysbmamu  eKcrnepumMeHmanbHo20 OOCMIOMEHHA, BUKOHAHO20 8 Mexax
nabopamopHoi pobomu

2. 3axucm nabopamopHoi pobomu Nel

JlabopamopHa poboma Ne2. BuevyeHHA enauey PO3YUHHUKA HA XimivyHUli cKnao
eKcmpaKkmy pocauH
Mema pobomu
1. O3Haliomumucsa 3 meopemuYyHUMU OCHOBAMU OMPUMAHHA 3es1eHUx
e8MmeKMUYHUX PO34UHHUKI8
2. Hasyumucs eKcriepumeHmanbHO ompumMyeamu e8meKmu4HUl pO3YUHHUK HA
0CHO8i XoniH xnopudy ma bemaiHy.
3. lNopieHAMU PO34UHHUK HA OCHOBI X0s1iH xn0pudy ma 6emaiHy 3
mpaduyiliHumu pO3YUHHUKAMU 30 epeKmuUBHICMI0 eKCcmpacy8aHHA Pi3HUX Kacie
OpP2aHIYHUX COAYK

JlabopamopHa poboma Neo2 Bue4yeHHA 6naAu8y PO34UHHUKA HA XimiyHuli cKnaod
eKcmpaKkmy pocauH
Mema pobomu —

1. 3aKiHYeHHA 1abopamopHo20 eKkcriepumeHmy.

2. 0b6zosopumu pe3yabmamu rnpogedeHoi nabopamopHoi pobomu

3. [lposedeHHs po3paxyHKie HA OCHOBI eKcriepuMeHmManbHUX OaHUX

4. 3axucm nabopamopHoi pobomu No2

JlabopamopHa poboma Ne3. 3eaeHuli cuHme3 HOHOYACMUHOK cpibnaa
Mema pobomu —

1. O3Haliomumucsa 3 meopemu4HUMU OCHOBAMU OMPUMAHHA HAHOYACMUHOK
memanis 3en1eHUMU Memodamu



https://www.youtube.com/watch?v=X3Ft0ClyCUs&ab_channel=DenizKarabiyikli

2. EKcriepumeHmasneHO ompumamu HAGHOYACMUHKU Memasnie

6 | JlabopamopHa poboma Ne3 3eneHuii cuHme3 HAHOYACMUHOK cpibna

Mema pobomu —

1. MposedeHHa 06pobKu pe3ynbmamie

2. 0bzosopeHHA pe3ysbmamie eKcnepumeHmanbHo20 O0CAIOHEHHA, BUKOHAHO20 8
mexcax nabopamopHoi pobomu

3. 3axucm nabopamopHoi pobomu Ne3

HanucaHHA Mo0OYnbHOI KOHMPOAbLHOI pobomu

8 | 30a4a 3abopzosaHocmedli.

MidsedeHHsa nidcymKie 1a60pamopHO20 NPAKMUKYyMY

N

6. CamocrTiitHa po6oTa cTyaeHTa
Ne Bud camocmitiHoi pobomu KinbKkicmo
3/n 200uH CPC
1 Mioceomoska 0o nabopamopHux pobim 18 (1,5 200 Ha
muxoeHb)
2 [id2zomosKa 00 MPaKMUYHUX 3aHAMb 15 (1 200 Ha
muxdeHs)
3 [lidzomoska 0o MKP 6
4 lidzomosKka Ao eKk3ameHy 30
Bcboeo 78

MoniTuKa Ta KOHTPOIb
7. MoniTMKa HaB4YaNbHOI AUCUUNNIHU (OCBITHBOrO KOMMOHEHTA)

Cucmema sumoe, AKi 8UK1a0a4Y cmasums rneped cmyoeHmom:

® [ipasusna 8i08idy8aHHA 3aHAMb: 3060POHEHO OUiH8aMU MpucymHicme abo
8idcymHicme 3006ysaya Ha ayOumMopHOMY 3aHAMMI, 8 MOMY YUCsi Hapaxosysamu
300x04y8anbHi abo wmpagHi 6anu. BionogioHo 0o PCO daHoi ducyunaiHu 6aau
Hapaxosyoms 3a 8i0N0e8ioHi 8UOU HABYA/IBHOI AKMUBHOCMI HA MPAKMUYHUX 3 ma
1a6opamopHUX 3aHAMMAX.

® [1pasusa MosediHKU Ha 3aHAMMAX: cmyodeHm Mae Moxaugicms ompumysamu 6anau
30 8i0noeiOHI 8UOU HABYAAbHOI AKMUBHOCMI HA MPAKMUYHUX 3AHAMMAX,
nepedbayeHi PCO OucyunaiHu. BukopucmaHHA 3acobie 38°A3Ky 078 MOWYKY
iHpopmauyii Ha eyen-oucKy suknadaya, 8 iHMepHemi, 8 OUCMAHYIlHOMY Kypci Ha
naamegopmi Cikopcbkuli 30iliCHIOEMbCA 30 yMOBU 8KA3IBKU 8UKAAOAYQ;

® onimuka 0ednaliHie ma nepecknadaHb: AKWO cmydeHm He rpoxodus abo He
3’asusca Ha MKP (6e3 nosaxHoi npu4yuHu), o2o pe3yasmam oyiHoemsca y 0 6anis.
Asne HA0AemMbCA Npaso HA NepecknadaHHA pezynemamie MKP;

® [onimuka wodo akademiyHoi O0obpouyecHocmi: Kodekc uvecmi HauioHanbHo20
mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscekul nonimexHiyHul iHcmumym»»
https://kpi.ua/files/honorcode.pdf ecmaHoesntoe 3azanbHi MOPaAnabHI  NPUHUUNU,
npasusa emu4Hoi nosediHku oci6 ma nepedbayae MoAiMUKYy aKademiyHoi
dobpoyecHocmi 011 ocib, W0 NpayMe | HABYAOMbLCA 8 YHigepcumemi, AKUMU
B80HU MarmMb Kepysamucs y ceoili disnbHOCMI, 8 momy 4ucni npu eus4YeHHi ma
CKAAOAHHI KOHMPOsbHUX 3ax00i8 3 ducyunaiHu «3eaeHa Ximis yucmux XimiyHux
mexHon02ili»;
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® [Ipu BUKOPUCMAHHI Yugposux 3acobig 38’a3Ky 3 suknadavyem (MobinbHUll 38°A30K,
es1IeKMPOHHA mowima, nepenucka Ha opymax ma y coymepercax moujo) HeobxioHo
dompumysamuce 302a7b6HONPULUHAMUX emu4YHUX HOPM, 30Kpema Bymu esiynusum
ma obmexcysamu crisnky8aHHsa po60YUM YACOM 8UKAAOAYA.

8. BuAM KOHTPO/IO Ta PeiTUHIOBa CMCTEMA OLIHIOBAHHA pe3y/bTaTiB HaByaHHA (PCO)

MomoyHuli KOHMpPOAb: y4acme y NPAKMUYHUX Ma Aa60pamMopHuUX 3aHAMmsax, MKP, 8UKOHAHHA
3080aHb 00 MPAKMUYHUX 30HAMb, BUKOHAHHA Ma 3axucm nabopamopHux pobim.
KanendapHuli KOHMponb: npogodumeca 08i4i Ha cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8UMO2 cunabycy.
CemecTpOBUIA KOHTPO/Ib: eK3aMeH.
Ymoeu donycKy 0o cemecmpogo20 KOHMPOIO: BUKOHAHI ma 3axuujeHi nabopamopHi pobomu,
BUKOHQHI 3080aHHA 00 MPAKMUYHUX 3aHAMb, HanucaHa MKP, cemecmposuli pelimuHe He MmeHwe
30 6anis.
3azanbHa pelimuHeosa oyiHKa cmydeHma nic/sA 3aeepweHHA cemecmpy cknadaemocs 3 banis,
OMPUMQaHUX 3a:

- BUKOHGHHSA 30800Hb 00 MPAKMUYHUX 30HAMb;

- BUKOHGHHA ma 3axucm nabopamopHux pobim;

- BUKOHAHHA M0OYsbHOI KOHMposabHoi pobomu (MKP);

- 8i0nosidi Ha eK3ameHi.

MpakmuyHi JlabopamopHi MKP | Exzamen
3aHAMmMS pobomu
24 12 14 ] 50

Tabnuuysa sidnosioHocmi pelimuHzosux 6asie OUiHKAM 30 YHIBEPCUMEMCbKOI WKA/OK:

Kinekicme 6anie OyiHKka
95-100 BiOMiHHO
85-94 Ayxnce dobpe
75-84 LJobpe
65-74 3a008in6HO
60-64 JlocmamHso
Me+Hwe 60 He3adosinbHo
MeHuwe 30 He donyuweHo

MpakmuyHi 3aHAMMSA
Bazosuli 6aa 1. MaKkcumaneHa Kinbkicme 6asnie 3a 8Ci npakmMu4Hi 3aHAMMmMsA —
4 6anu x 6 3aHAMb= 24 6ais.
Ha npakmu4Hux 3aHAMMAX cmydeHmu eucmynarome 3 ronepedHbo nid2omosaeHumu
npe3eHmMayiamu Mo memi 3aHAMMs 3 BUKOPUCMAHHAM mamepianie Haykosux cmamedi.
Kpumepii oyiHoeaHHs
- 3a npucymHocmi Ha 3aHAMMI 3 eucmynom ma npe3eHmayiero 027720y HAyKogo-
mexHi4yHoi 1imepamypu 3 memu 3aHAMMSA ab0 671ACHUX 00CNIOHEHb 8 3a3HAYEHOMY HAMPAMKY,
3micm 3a80aHHSA PO3KpPUMO 8 NosHOMy 0bcA3i - 4 banau
-3 8UCMynom ma npe3eHMauiero ma He PO3KPUMO 3micm 3a80aHHA - 3 banau
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-3a 8idcymHocmi Ha 3aHAMMI 0719 oMpuMaHHA basie cmydeHmy HeobxioHo 30ilicHumu
aHanimu4yHUl onuc 3a80aHHA HA OCHOBI BUBYEHHSA HOYKOBO- MeXHIYHOI nimepamypu ma Hadicnamu
POMA20M MUXHA BUKAAOAYY.

HadicnaHi mamepianu pobomu 3 onaHy8aHHA 00HO20 i3 3080aHb MPAKMUYHO20 3aHAMMSA
OYIHIEMbBCA HACMYMHUM YUHOM:

onuc memu 3aHAMMSA, BUKOHAHUU 3 meopyum nioxodom - 3 6aau

onuc memu 3aHAMMS, BUKOHAHUU 6e3 2nuboKozo aHanizy memu - 2 banau

onuc memu 3aHAMMS, BUKOHAHUU i3 3ani3HeHHAM binbwe Hix Ha 1 muxdeHs - 1 banie.

YBATA! BupiweHHA ma 30a4a 8cix 3a80aHb 3 memMu MPAKMUYHUX 3AHAMb € YMOBOI
donycky 00 cknadaHHsA ekzameHy. CmydeHmu, Wo Ha MOMEHM KOHCY/Abmauii neped ek3ameHom He
30au yi 3a80aHHA, He 00MyCKarmMosca 00 OCHOBHOI 30a4i ma 2omyomscaA 00 nepecKnaoaHHs.

YBATA! [lna donycky 0o nepecknadaHHA ek3ameHy mpeba y eusHa4eHuli suknadavyem
mepmiH 30amu eci 3a60p208aHOCMIi M0 3a80AHHAM 00 MPAKMUYHUX 3AHAMb.

JlabopamopHi po6omu

Bazoesuii 6an. JlabopamopHi po6omu marome eazoeuli 6an 4 6an .

MakcumanoeHa KinbKicme b6asie 3a eci nabopamopHi pobomu cknadae

4 6anu x 3 pobomu = 12 banis.

Ha nabopamopHux pobomax cmydeHmu 6uUKOHytomb sabopamopHuli eKkcriepumeHm,
06pobAatome 0aHi, 3anucylome eKcrnepumeHmassHi 0aHi 8 36im i3 nabopamopHoi pobomu. ns
donycky 0o mnomouHoi nabopamopHoi pobomu HeobxidHoO mamu [lpomoKos, ogopmaeHuli
8i0N08i0OHO 00 HOpPM O0gopMsAeHHA MexHIYHOi OOKyMeHmauii, akul mae micmumu 8ci HeobxioHi
nyHKmu, 8ionosioHo 00 MemoOdUYHUX B8KA3IBOK, 3a3HAYEHUX y OucmaHyiliHomy Kypci. Takoxc 014
donycky 0o nabopamopHoi pobomu (okpim 1-i) HeobxiOHO 3axucmumu nonepeoH!o.

Kpumepii oyiHoeaHHa nabopamopHoi po6omu 3 eazoeum 6asaom - 4:

- 8ipHO BUKOHAHUU nabopamopHuli ekcnepumeHm, 06pobreHi pezysabmamu, ma HanucaHo

B8UCHOBKU 00 pobomu, NpodemMoHCcMposaHa 0bi3HaHicme i3 memu nabopamopHoi pobomu,

Hadae 8ipHi 8i0No8idi Ha 3anumarHA 0o 3axucmy —4 6anu;

- 8ipHO BUKOHAHUU nabopamopHuli ekcriepumeHm, 06pobreHi pe3ynbmamu, ma 8UCHOBKU

00 pobomu HAMUCAHO He pPO0320pHYmMoO, MPOOeMOHCMpPoBaHa 06i3HaHicMb i3 memu

nabopamopHoi pobomu, ane eipHi 8i0noeidi Ha 3anumaHHA 00 3axucmy HAOQHI He

3a8x0u— 3 banu;

- 8ipHO 8UKOHAHUU nabopamopHuli ekcnepumeHm, 06pobneHi pe3ysbmamu 3 HedoNIKaMu,

HAMUCaHO BUCHOBKU 00 pobomu, nMpodemMoHCMpPos8aHa caAabKa o06i3HaHiCMb (3 memu

nabopamopHoi pobomu, a 8i0noeidi Ha NUMAHHA 00 3axucmy Marme Hemo4yHocmi —

2 banu;

- nabopamopHa poboma He GUKOHAHA abo npPomokoan He npedcmasneHuli —

nosepmaemscs Ha 8i0NpPayYto8aHHA a6o 000NPAYOBAHHS.

YBATA! 3axucm 8ecix nabopamopHux pobim € ymogoto 00nycKy 00 CKAAOaHHA eK3aMeHY.
CmyoeHmu, wo Ha MOMeHmM KOHCYyaAbmauyii neped eK3ameHOM He 3axucmuau 1a6opamopHi
pobomu, He 0onyckaromosca 00 0CHOBHOI 30a4i ma 20myomsca 00 NnepecknaoaHHH.

YBATA! /[lna donycky 0o nepecknadaHHA ek3ameHy mpeba y eusHaveHull suknadadyem
mepmiH 30amu eci 3a6opeosaHocmi no nabopamopHUM pobomam.

ModynbHa KOHMpoabHa poboma
Bazosuli 6aa —14. ModynbHa KoHmposabHa poboma (MKP) sukoHyembcsa 8 KiHYi cemecmpy
Ha npakmu4yHomy 3aHAmmi Ne9.
Kpumepii oyiH08aHHA M0OYAbHOI KOHMPOAbHOI pobomu:
Ha moOdynbHili KoHmMponbHili pobomi cmydeHm 8uKOHye 14 mecmosux 3ae0aHb Ha
naameopmi Cikopcokuli 8 Moodle. KoxHe 3a80aHHsA oyiHoemscs 8i0 0 do 1 banis:
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Ha modyneHy KoHMposasHy pobomy uHOCAMbCA NUMaHHA 3 ycix 10 po3dinie oceimHb020
KOMIMOHeHmy.

KaneHdapHuli KOHMponb
KaneHndapHuli KoHmponb 6asyemosca Ha nomo4Hili pelimuHaosili oyiHyi. Ymosoro
Mno3umueHoi amecmauii € 3HaYeHHA MOMOoYHo20 pelmuH2y cmydeHma He meHwe 50% 8i0
MAKCUMQ/IbHO MOMX(AUB020 HA 4Yac amecmauii. bas, HeobxidHuli 019 oMPUMAHHA MO3UMUBHO20
KaneHOapHo20 KOHMpPoso 00800umsca 00 gidoma cmydeHmie 8uKka1ada4yem He ni3Hiwe Hixe 3a 2
MUXHI 00 MOYAMKY KaaAeHOApHO020 KOHMPOIIH.

®dopma cemecmposo20 KOHMPOIO — eK3AMeH

MakcumaneHa cyma 6anie 3a pobomy y cemecmpi cknadae 50. HeobxioHow ymMosoro
donycky 00 eK3aMeHy € BUKOHAHI ma 3axuujeHi n1abopamopHi pobomu, 8UKOHAHI 3a800HHA 00
MPAKMUYHUX 3QHAMb, BUKOHAHA MOOYs/bHA KOHMPOosabHa poboma, cemecmposguli pelimuHe He
meHwe 30 banie.

Exk3ameH 8KIIOYOE 080 MUMAHHA MeEoPemu4yHo20 Xapakmepy y 6uenadi HAanucaHHA
po3z2opHymux gionosideli. Lle 0o360s5€ nepegipumu Habymi 8 pe3ysbmami sus4YeHHsA 0C8iMHbO20
KOMMOHeHmMa 3HaHHA cmydeHmie. MakcumasbsHa Kinbkicme 6anie 3a 30a4y ek3ameHy ckaadae 50
banis.

Kpumepii oyiHiosaHHs eidnoesideli Ha eK3ameHi
BUKOHAHHA KOXHO020 30800HHSA OYiHIOEMbCSA 8 301EeHHOCMI 8i0 PIBHA HAMUCAHHA:

- 30800HHA BUKOHAHO meopyo —23-25 banie

- 30800HHA BUKOHAHO 3 HE3HAYHUMU Hedosnikamu -20-22 barnis

- 30800HHA BUKOHAHO 6e3 meop4ozo nioxody -17 -19 6anie

-30800HHA BUKOHAHO 6€3 8paxXy8AHHSA CY4acHUX meHOeHUil po3eumKy HayKku-15-16 6anie
-30800HHA He 8UKOHaHo --0 banis

9. [opaTtkoBa iHdopmauia 3 aucuunaiHu (OCBITHBOrO KOMMOHEHTa

[na nidzomosKku onucy 3ae0aHb 044 MPAKMUYHUX 3aHAMb HEeobxiOHO Kopucmysamucs
HayKo8oto siimepamypoto, onyb1iKoBAHOK 8 HAYKOBUX H(YPHAAX, 8 MOMY YUCi AKi iHOeKcytombcs
y Haykomempu4Hux 6azax Scopus i Web of Science.

3apaxysaHHA OKpemux pe3ysbmamis, OMPUMAHUX 68 Mexax HegopmasabHoi oceimu,
30ilicHroembca 32i0HO [lonoxceHHA npo eusHaHHA 8 KI1l im. leopa CikopcbKozo pesynbmamis
HaBYaHHA, HABymux y HeghopmaneHill/iHgpopmansHili oceimi https://osvita.kpi.ua/node/179.

MumaHHA, Wo BUHOCAMbLCA HA eK3aMeH
1. 3a2anbHa xapakmepucmuka 12 npuHyunie 3eneHoi Ximii
2. Ocobausocmi Cmpamezii E8pocotosy y HANPAMKY 3eAeHUX mexHos02ill
3. AMOMHQa eKOHOMIKA AK NpUHYUN 3eaeHoi Ximii
4. fluzaliH 015 eHepaoeheKmMu8HOCMI AK 00UH i3 MpUuHYUNie 3eaeHoi Ximil
5. Xapakmepucmuka 00H020 3 NpuHyunie 3esaeHoi Ximii - 3MeHWeHHS NoxioHux
6. 3acmocysaHHA Kamarsisy 32i0HO 0OHOMY 3 MPUHYUNI8 3eaeHOI Ximii

7. BukopucmaHHs 8i0H08/1108aHOI CUPOBUHU AK MPUHYUIY 3€/eH020 Mi0X00y Mpu CMEOoPeHHI HoBUX
mexHosnoeili
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8. CmeopeHHA mexHoozill, wo 3MeHWyoms 8ukudu. Hasedimo npuknadu.
9. Hedoniku 3eneHoi ximii ma 3eneHux ximidHux mexHosoail.
10. lMoHamms 6iodeepadauii. 38’A30K i3 NPUHYUNAMU 3eseHOI XiMii.
11. Mpobaemu Hagpmoeazo- po3sidKu ma 8udobys8aHHA 8 MexHO102iAx 8 YKpaiHi ma y ceimi.
12. 3eneHi ximiyHi mexHos02il HagpmonepepobKu
13. BiOH08/1108a/16HA eHep2eMUKa K CK1a008a 3eaeHUX mexHo0eil.
14. OcHosu 00ep*#aHHA HU3bKOMeMnepamypHUX e8MeKMUYHUX PO3YUHHUKI8
15. Memodu cuHme3y HusbKomemnepamypHuUx eemeKmuYHUX PO34UHHUKIB.
16. 3acmocysaHHA HU3bKOMeMMepamypHUX e8MeKMUYHUX PO3YUHHUKI8 Y XiMi4Hili mexHonoeil
17. HuseKkomemnepamypHi eBmekmuYHi po34UHHUKU Y CUHMEe3i HAHOYACMUHOK Memasnie

18. HusbkomemnepamypHi eemeKkmuYHi poO34UHHUKU 018 eKCmpaKyii 6iono2iyHo aKMuBHUX CroyK
i3 pOC/IUHHOI CUPOBUHU

19. 3acmocysaHHA HEP npu eneKkmpoximiyHOMy OCaOMceHHi MoKpummie i3 HesoOHUX
esekmposimis.

20. Ocobausocmi npuHyunie 3eaeHoi Ximii npu cuHMe3i HAHOYACMUHOK.

21. Xapakmepucmuka 3eaeHUx Memoodie cuHme3sy HaHOYACMUHOK.

22. 3acmocy8aHHsA «3eAeHUX» HAHOYACMUHOK, CUHMe308aHUX «3e/1eHUM MemoooM».
23. Memoou ideHmughikayii HAHOYACMUHOK.

24. Ocobausocmi npuHyunie 3eaeHoi Ximii 8 npomukoposiliHomy 3axucmi

25. 3eneHi iHeibimopu Kopoasil.

26. Bnaue KOMMOHEHMHO020 CKAaly pPOC/AUHHOI CUPOBUHU HA epeKmueHicmb 8UKOPUCMAHHSA
iH2ibimopie y npomukopo3iliHomy 3axucmi.

27. Ocobausocmi npuHyunie 3eaeHoi Ximii 8 opeaHiYHOMY cuHmMes3si.

28. lMpuHyunu subopy po34YUHHUKIE Npu 3eseHOMY CUHME3i Op2aHIYHUX CMOYK.
29. lMpoyecu 6e3 8UKOPUCMAHHA PO34YUHHUKIB.

30. Peanizayis npuHyunmnie 3eseHoi ximii 8 opeaHiyHoMy cuHmesi. Hagecmu npuknaou.
31. BaeamoKoMnoHeHMHi peakyii 014 3es1eH020 op2aHiyHO020 CUHME3Y.

32. 3eneHuli cuHmes hapmayesmuyHuUX nperapamis.

33. ®ocgoniniou Ak ocHosHull 3eneHuli KOMIOHeHM Cy4acHUX HOHOHOCITB.

34. HaHoHocii Ha ocHogi ninidie. Jlinocomu. Kybocomu. Teepdi niniOHi YacmuHKu.
35. LuKknodeKecmpuHu AK 3eneHi HAHOHOCIT y hapmayesmuyi.

36. 3eneHi HAaHOHOCIT HeninidHoi npupodu. eHOpumepu.

37. Fanya3um aK HAHOHOCIU MPUPOOHO20 MOXOOHEHHS.

38. 3a2as16Ha XapakmMepuUCMuUKa NPUHYUIie 3esaeHoi Ximii 017 nonimepis.

39. AusaliH 6e3neyHiwux ximikamie i npodykmis 019 supobHUYmMea nosimepis.

40. BuKopucmaHHA Kamanizamopis, a He cmexioMmempuyHuUx peazeHmie 078 CMBOPEHHSA
nonimepis.
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41. Po3pobKa ma npoeKkmyeaHHsA cuHme3sig nosimepie He MOoKCU4YHUX 0414 AOUHU Ma
HOBKOMUWHbLO20 cepedosuuya.
42. BukopucmaHHsA 6e3neyHiwiux po34uHHUKI8 ma ymos peakyil cuhme3sy nosimepis. Mpukaaou.
43. 3anobieaHHA 306pyOHeHHA NobIYHUMU MPOOYKMAaMU 8 MexXHOM02iAl OMpUMaHHA nonaimepis.
44. Hasedimb NpuKknaou, AKi «3esaeHi» noaimepu sUKOPUCMOBYOMbCA 01 8U20MOB/EeHHSA
nonimepHux supobis.
45. MoAacHumu, AKi nonimepu 8ioHOCcAMbCA 00 BiOPO3KAAOEHUX.

46. PizHuuya mixc 6ionanacmukamu, 6iopo3KAAOAHUMU MOAIMEPAMU MA CAMOPO3KAA0eHUMU
naacmuKkamu.

47. Cy4acHi meHOeHYii po38umKy npuHyunie 3esneHoi ximii'y kamanisi.
48. AK ouiH08aMU eheKmuBHICMb «3e/eH020» Kamarizy.
49. EkonoeiyHull kamanis. Mpuknadu.

50. ®omokamanimuyHa deepadayis AKMUBHUX KOMIOHEHMI8 XiMiYHOi 36poi, 8ubYyxo8UX Ma iHWUX
npooykmise.

51. @omokamaniz y 6opomebi 3 nAaCMUKOM ma MiKpomnaacmuKom.

52. HaHokamanis. Ocobausocmi HOHOKaManisy, AK pizHosuUdYy KaManiMu4YyHuUX npoyecis.
53. MonekynapHi cuma. Lleoaimu. 38'a30K 3 KaOMaAimu4HUMU Mpoyecamu.

54. TexHono2ii pomokamanimuyHo20 3HeWKOOHEHHA MIKPOOpP2aHi3mia.

55. MpuHyunu 3eneHoi ximii npu supobHUYMEi nosimepis.

56. Kamanis. 3eneHuli kamaniz. O6rpyHmysamu eubip kKamanizamopie, w0 sidnosidarome
3eneHum

npUHYUnam.
57. MpuHyunu npoxooxceHHa MexaHoXiMiyHO aKMUB0B8AHUX XiMiYHUX peaKuyil.

58. O6:1acmi sukopucmaHHA MexaHoXimMiyHUX peakyili ma nioxodie y npomucaosocmi.
59. Mpuknadu peakyili, wo nepebizarome 3a MeEXAHOXIMIYHUM MeEXAHI3MOM.

60. MexaHoximiyHuUll cuHMe3 HaAHOYACMUHOK.

61. [Nepesaau ma HeAOMIKU MEeXAHOXIMiYHO20 Memody 06pObKU CUPOBUHLU.

Po6ouy nporpamy HaB4anbHOI AuUcuMNIiHK (cunabyc):
CknapeHo npodecopom Kadeapu diznyHoi ximii XTP, A.1.H. YurupmHeub O.E.
YxBaneHo kadegpoto disnyHoi ximii XTO (npotokon Ne 14 Big 01.07.2025 p.)

Moroa)eHo MeToguyHoo Komicieto dakynbTety (npotokon Ne 10 Big 26.06.2025 p.)



