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PECYPCO3BEPIFAIOYI TEXHONOTII BAPOBHULTBA
KAPTOHHO-MANEPOBOI NPOAYKLLIT
Cunabyc 0CBiTHLOro KOMNOHEHTA

PiBeHb BULLOIT OCBiTH
Fanysb 3HaHb
CneuianbHicTb
OcsiTHA nporpama

CTaTyc oCBiTHbOrO
KOMMNOHEHTa

dopma HaBYaHHA
Pik nigrotoBku, cemectp

O6car ocBiTHbOro
KOMMOHEeHTa

CemecTpoBuii KOHTponb/
KOHTPOJIbHI 3axoam

Po3sknapg 3aHATb

MoBa BMKNagaHHA
IHpopmaLuia npo
KepiBHUKa Kypcy /
BMK/agadiB

Po3milieHHA Kypcy

PeKBi3uTK OCBITHbOro KOMNOHEHTa

Apyauli (mazicmepcokuii)

G IHxeHepisa, supobHUYymMeo ma b6ydisHUUMEO
G1 Ximi4Hi mexHon0:2ii ma iHxeHepia

XiMmiyHi mexHonozii ma iHx#ceHepis

BubipKkosa

OyYHa (0eHHa)
| Kypc, secHAHuUl cemecmp

5 kpedumie ECTS /150 200uH (36 200uH seKuit, 36 200uH 1ab6opamopHuUX
pobim)
Ex3zameH/ MKP, 3axucm nabopamopHux pobim

3,87 200UH Ha MuX}tOeHb (2 200UHU nekuyiliHux ma 1,87 200uH
MPAKMUYHUX 30HAMb)
YKpaiHcbKa

NekTop: K.m.H. MosuaHwk Onvea MuxalinieHa, 0633810980
NabopaTtopHi poboTn: K.m.H. Mos4aHok Onvea MuxalinieHa, 0633810980

https://do.ipo.kpi.ua/course/view.php?id=5823

Mporpama oCBITHbOro KOMMOHEHTa
1. Onuc OCBITHLOro KOMMOHEHTa, MOro meTa, NPeaMET BUBYEHHA Ta Pe3y/IbTaTU HaBYaHHA

Cunabyc oceimHbo20 KomrnoHeHma «Pecypcozbepiearoyi mexHosnoeii supobHUUMBA KAPMOHHO-
naneposoi npodykyii» cKnadeHo 8i0nos8iO0HO 00 0C8IMHbLOI npoepamu ni020MOBKU Mazicmpis
«XiMmiYHi mexHonozii ma iHxceHepia» cneyianbHocmi G1 — XimiyHi mexHo102ii ma iH#eHepiA.
Memot o0c8imHb020 KOMMOHEHMAa € OpMy8aHHA Ma 30KPINAeHHA Yy cmyodeHmis
HacmynHux KomnemeHmuocmel: (3K-02) 30amHicmb 3acmocosysamu 3HAHHA Y MPAKMUYHUX
cumyauisx; (3K-03) 30amHicme 0o nowyky, 0bpobseHHAa ma aHani3y iHgpopmMayii 3 pizHUX Oxcepen;
(DK 01) 30amHicmb 0ocnidxcysamu, Kaacugikyeamu i aHAMi3y8amu MOKA3HUKU AKOCMI XiMiYHOT
npodyKyii, mexHon0z2i4HUX npoyecis i 06Aa0HAHHA XiMidyHUX 8upobHuyms; (PK 02) 30amHicme
opzaHizosysamu i ynpasasmu XimMiKO-mexHOs02iYHUMU Mpouecamu 8 YyMOB8aX [MPOMUC/I08020
8UPOBHUYMBA Ma 8 HAYKOBO-00CMIOHUX 1060pamMopisax 3 Ypaxy8aHHAM COYiasibHUX, EKOHOMIYHUX
ma ekonoziyHux acrnekmis; (PK 11) 30amHicme cmeoprosamu ekonoziuHi, 6e368i0X00Hi, «3eneHi»,
«yucmi», pecypcoeheKmusHi XiMiYHi mexHoa02ii ma Ccy4acHi mexHoa02ii MOHIMmopuHay
HABKOMNUWHBLO20 cepedosulU,a Ha 0OCHO8i CMAHOAPMHUX MA OpU2iHAAbHUX Nidxodis.
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MpepmeT OCBITHBOrO KOMMOHEHTAa — peanilauia nigxoadis, WO 3abe3nevyaTb OTPUMAHHA
BUCOKOAKICHOT KAPTOHHO-NANepPoOBOi NPOAYKLT.

IIporpamui pe3yabTaTH HaBYaHHsI, Ha (OPMYBAHHS Ta MNOKPALUEHHS SIKUX CIPSIMOBAHA
aucummtina: (MPH 01) Kpumu4Ho ocmucaoeamu HAyKoei KOHUenuii ma cyvyacHi meopii XimiyHux
npouecie ma ximMiyHoI iHX#eHepii, 3acmocosysamu ix npu nposedeHHi HayKosux 00Cai0HeHb ma
cmeopeHHi iHHosauil; (MPH 07) 30dilicHroeamu y Haykoeo-mexHi4Hili nimepamypi, nameHmax,
b6a3ax 0aHux, iHWUX Oxcepenax nouwyKk HeobxioHoi iHghopmayii 3 ximiYHOI mexHonoezii, npoyecis i
067100HAHHA 8UPOBHUYMB XiMIYHUX pe4o8uUH mMa Mmamepianie Ha ix oCHosi, cucmemamu3ysamu, i
aHanizyeamu ma ouyiHeamu 8i0noesioHy iHgopmayito; (MPH 09) 3HaHHA cyyacHUx memodis
docnidxuceHHs, npunadie ma 0671a0HAHb, MpospamHo20 3abesneyeHHA 8 0b6aacmi XiMiyHUX
mexHosoe2ili ma iHxeHepii

2. MMpepekBi3auTN Ta NOCTPEKBI3UTU OCBITHLOrO KOMMOHEHTA

Bus4yeHHs oc8imHb020 KomroHeHmMa «Pecypco3bepizaroui mexHon02ii supobHUUMBA KAPMOHHO-
naneposoi npodyKyii» b6azyemocs HA 3acadax iHmeapayii pi3HOMAHIMHUX 3HAHb, OMPUMAHUX
mazicmpaHmamu npomszom bakanaspiamy ma mazicmpamypu npu  8us4veHHi OucyurnsiH
MPUPOOHUY020 MA [HHEHepPHO-MexXHIYHo20 CcripAaMyeaHHs. JucyunaiHa «Pecypcosbepizaroyi
mexHosoeii supobHUYMBA KapMOHHO-NAanepoesoi npooyKyii» € ocHoBow, Wo Mae 3abeznevyumu
pP0O368’A3aGHHA KOMI/AEKCHUX npobsaem 8 o0baacmi 6upobHUUMBA BUCOKOAKICHOI KAPMOHHO-
naneposoi npodyKyii ma cnpamoeaHa Ha eauboke nepeocMuceHHs HASB8HUX md CMBOPEeHHS
HOBUX UYinliCHUX 3HAHb Ma NpogeciliHOi Mpakmuku.

3. 3MmicT OCBiTHBOro KOMNOHEHTa
Po30in 1. Cyuacnuit cman i nepcneKkmueu po3eumKy mexHo102ii 6upoOHUYmMea KapmoHHo-
nanepoegoi npooyxkuii
Tema 1.1. Cyuacnuii cman i nepcnekmusu po3eumky MmexHoN02li eupoOOHUYMBEA KapmOHHO-
naneposoi npooyKuyii.
Tema 1.2. 3acanbna mexnonocivna cxema SUpOOHUYMEA KAPMOHHO-NANEPOBOI NpOOYKYii i3
BMOPUHHUX HANIBHadpUKamie
Po30in 2. Texnonocii nepepoodieHnsa 6MoOpUHHUX 60JI0KHUCMUX HaAniehadpukamie
Tema 2.1. Cucmemu po3nycky
Tema 2.2. Ouuwenns ma copmy8anHs MaxKyiamypHoi macu
Tema 2.3. Jlooamkosuii po3nyck ma po3mento8ants MaKyiamypHoi macu
Tema 2.4. Obnracopooswcenus MaKyiamypHoi macu
Po30in 3. Texnonozii pecypco3depercenna Ha CyuacHUX MAUWIUHAX MA azpe2amax 0Jis
6UPOOHUYMEA KADMOHHO-NANEPOBOT NPOOYKULT
Tema 3.1. Aepecamu Ons 8upoOHUYMEA 20PPOKAPMOHY
Tema 3.2. Jlinii' 3 6upobHuymea 20(hposauuxie

4. HasuyanbHi matepianu Ta pecypcm

OcHoBHa nimepamypa

1. ®nomauia markynamypHoi macu [EnekmporHuii pecypc] : Hasy. nocib. daa cmydeHmis
cneyiansHocmi 161 «XimiyHi mexHon02ii ma [HXeHepia», oc8imHboi npozpamu «llpomucnosa
eKos102ia ma pecypcoepekmusHi yucmi mexHonoezii» / 0. MosyaHiok, A. Ocmanerko; KIl im. l2opa
CikopcbKoeo. EnekmpoHHi mekcmosi 0aHHi (1 ¢hatin: 1,36 M6alim). Kuie : Kl im. lzopsa
Cikopcbkozo, 2020. 77 c. (docmyn 3a nocunaHHAM https://ela.kpi.ua/handle/123456789/37539).

2. MpomusaHHa MmakynamypHoi macu [EnekmpoHHull pecypc] : Haey. nocib. 0na
cmyodeHmis cneyianbHocmi 161 «XimiyHi mexHono2ii ma iHMeHepis», oc8imHbOi npoepamu
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«lpomucnosa ekonozia ma pecypcoepekmusHi 4vucmi mexHonoeii» / O. MosyaHioK, A.
OcmaneHkKo; Kl im. leops Cikopcbkoeo. EneKkmpoHHi mekcmosi 0aHHi (1 ¢alin: 1,37 M6aiim).
Kuie : KMl im. leopa Cikopcbkozo, 2021. 55 c¢. (docmyn 30  nocunaHHAM
https://ela.kpi.ua/handle/123456789/42026).

3. Acmpamos M.C., lomena M./[., MosuaHiok O.M. TexHonozisa nepepobku nanepy ma
KapmoHy. Y. 1 : Has4anbHuUli nocibHUK. mpeme sudaHHsA, AornosHeHe, nepepobneHe. Kuis: KIll
im. lzopa CikopcoKoeo, 2018. 270 c.

4. TexHon02is npueomyeaHHA rnaneposoi macu [EnekmpoHHull pecypc] : Hagy. nocib. 014
cmyodeHmis cneyianbHocmi 161 «XimiyHi mexHono2ii ma iHMceHepis», oc8imHbOi npoepamu
«llpomucnosa eKonozia ma pecypcoegpekmusHi yvucmi mexHonozii» / O.M. Mo8YAHIOK,
A.A. OcmaneHko; Kl im. leopsa CikopcbKozo. EnekmpoHHi mekcmosi 0aHHi (1 ¢alin: 3,1 M6aim).
Kuis : KMl im. leopa Cikopcekozo, 2022. 134 «c¢. (docmyn 3a  MOCUAQHHAM
https://ela.kpi.ua/handle/123456789/55673).

5. J/labopamopHuli npakmuKym 3 0C8iMHbO20 KOMMOHeHMa «TexHosn02iA nanepy ma
KapmoHy» [EnekmpoHHuUl pecypc] : Hasy. nocib. 0149 cmydeHmis cneuyianbHocmi 161 «XimiyHi
mexHono2ii ma iHxceHepia» cneuyianizayii «XimiyHi mexHono2ii nepepobku OepesuHu ma
pocnuHHoi cuposuHu»/Krl im. lzopsa Cikopcbkozo; yknad.: Ykn. MosuaHioKk O.M., lnockoHoc B.T.
EnekmpoHHi mekcmosi 0aHHi (1 ¢alin: 2,27 M6alim). Kuis: Kl im. lzopsa Cikopcbkozo, 2019. 90c.
(0ocmyn 30
nocunaHHAam *https://do.ipo.kpi.ua/pluginfile.php/485685/mod_resource/content/1/laboratorniy

practicum.pdf).

Aodamkoea nimepamypa

6. ACTY 3500:2019 MaKyanamypa naneposa ma KApMOoHHA. TeXHIYHI ymosu.

7. Yuya Ono , Masaaki Hayashi, Koichiro Yokoyama, Takehiko Okamura and Norihiro
Itsubo. Environmental Assessment of Innovative Paper Recycling Technology Using
Product Lifecycle Perspectives. Resources. 2020, 9(3):23, S1-S16. (docmyn 3a

nocunaHHAmM https://www.researchgate.net/publication/339655996).

IHpopmayiiiHi pecypcu 8 InmepHemi

9. Acoyiayisn yKpaincbkux nionpuemcme yenronosHo-naneposoi eanysi "Vipllanip" -
http://www.ukrpapir.org/

10. GLOBAL-RECYCLIN - https://global-recycling.info/pdf/GLOBAL-RECYCLING 1-2021

11. American Forest & Paper Association (AP&PA) - https://www.afandpa.org/our-
products/paper-based-packaging/paperboard

12. Magazine “Pulp and paper Canada” -
http://magazine.pulpandpapercanada.com/publication/?m=38315&i=676389&p=3&pp=1
&ver=html5.

13. Bepxnb00ninposcokuti MauiuHo6y0igHuUl 3a600 -
http://'www.vmz.com.ua/index.php/bumagodelatelnoe-oborudovanie-left

14. Efficient pulping of recycled and virgin fiber pulps - https://www.andritz.com/products-
en/pulp-and-paper/pulp-and-paper/paper-production/stock-preparation/pulping-systems

HaByanbHUIA KOHTEHT
5. MeToauKa onaHyBaHHA OCBITHbOr0O KOMMOHEHTA

Jlekuilini 3aHamms
| Ne | Haszea memu neKuyii ma nepenik 0CHOBHUX MUMAHb
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(nepenik dudarkmu4Hux 3acobie, nocunaHHA HaA iHpopmayiliHi Oxcepena)

Tema 1.1. CyyacHuli cmaH i nepcnekmueu pPo3e6UMKy MmexHosn02ii supobHuymea
KapmoHHo-nanepoesoi npoolyKyii

OcHosHi __numaHHA: CyyacHuli cmaH | rnepcrnekmusu pPo38UMKY mMmexHoso2il
8UPOBHUUMBA KAPMOHHO-NAneposoi NPodyKuii 8 YkpaiHi ma 3aKopOoHOM.
Jlimepamypa: [1], [9].

LJonomixcHi mamepianu*: https.//do.ipo.kpi.ua/course/view.php??id=5823#section-1

Tema 1.2. 3a2an1bHa MexHOn02iY4HA cxema eupobHUymMea nanepy ma KApmoHy i3
B8MOpPUHHUX Haniegpabpukamie

OCHOBHI NUMAHHA: 3a20/16HA MEXHO02iYHA cXxemMa 8upobHUUMBa rnanepy Ma KapmoHy
i3 8BMopuHHUX Hanisghabpuxkamis.

Jlimepamypa: [5].

LonomixcHi mamepianu*: https.//do.ipo.kpi.ua/course/view.php ?id=5823#section-2
3a60aHHA Ha CPC: [lopigHAHHA MexHOs02iYHUX cxeM 8upobHuymea nanepy ma
KAapmoHy 3 Nep8UHHUX | BMOPUHHUX Hanisgabpuxkamis.

ZdonomixcHi mamepianu*: https.//do.ipo.kpi.ua/course/view.php ?id=5823#section-2

Tema 2.1. TexHOn02ia Ma 0621a0HAHHA 018 PO3NYyCcKy

OCHO8HI_nuMaHHA: Po3nyck 80aA0KHUCMUX Haniehabpukamis. [pu3Ha4yeHHA npoyecy.
Ocobnusocmi KoHcmpyKuili 2idpopo3busayie 0n1a po3nyckKy maxkyaamypu. Cucmemu
po3nycKy makyaamypu. /limepamypa: [5].

Bideo-ypok: https://youtu.be/N6scSST5f14
LonomixcHi mamepianu*: https://do.ipo.kpi.ua/course/view.php ?id=5823#section-2
3ae0aHHA Ha CPC. bapabaHHi anapamu 011 po3nycky maxkyaamypu. Jlimepamypa: [5].
Bideo-ypokK: https.://youtu.be/NLSSOTDwhQY
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Tema 2.2. OyuwjeHHA ma copmyeaHHA MaKysamypHoi macu

OcHo8Hi_numaHHA: O6Aa0HAHHA 078 OYUWEHHA MakyaamypHoi macu. MpuHyun Oil
OYUCHUKI8 YUK/AOHHO20 muny. CmyneHese Ccopmys8aHHA ma PAKUYiOHY8AHHSA
MaKkynamypHoi macu. 0671a0HaHHA 048 Ccopmy8aHHA. [lpuHyun Oii  HamnipHUx
copmyeanok. /limepamypa: [5].

Bideo-ypokKu: https.//youtu.be/Tms70hoyhzs; https://youtu.be/IFQRIDDRnGw
LonomixcHi mamepianu*: https://do.ipo.kpi.ua/course/view.php ?id=5823#section-2
3a80aHHA Ha CPC. CopmyeaHHs 8i0x00i8, w0 micmames 80/10KHO. Ob6/100HAHHSA 04
copmyeaHHs 8idxodis. MpuHyun Oil NaAocKux 8ibpayiliHux copmyesasok.

HonomixcHi mamepianu*: https.//do.ipo.kpi.ua/course/view.php ?id=5823#section-2

Tema 2.3. flodamKoeuii po3nyck ma po3mesnto8aHHA MaKyaamypHoi macu
OcHosHi_numaHHA: O61a0HaHHA 048 000aMK08020 PO3IYyCcKy Ma PO3Mento8aHHA
MaKynamypHoi macu. Ocobausocmi po3mento8aHHA 8MOPUHHO20 80/0KHA.

HonomixcHi mamepianu*: https.//do.ipo.kpi.ua/course/view.php ?id=5823#section-2

7-9

Tema 2.4. O6na20podxceHHA MaKynamypHoi macu

OcHo8Hi _numaHHA: [lpueomysaHHA B80710KHUCMOI cycneH3ii npu 0671a020P00HCEHHI
makynamypHoi macu. ®aomauyia i NPOMUBAHHA — mMeXHOs02i4HI npoyecu 014
s8udasneHHA OpyKapcbKoi hapbu i3 makyaamypHoi macu. TepmooducnepciliHi ycmaHO8KU.
3miHa enacmusocmeli MmakynamypHoi macu ni0  4ac mepmooducrnepciliHoz20
0bpobneHHs. limepamypa: [1], [2].

LonomixcHi mamepianu*: https.//do.ipo.kpi.ua/course/view.php?id=5823#section-2




10-13| Tema 4.1. BupobHUymMeo 20hpoKapmoHy

OcHO8HI NuMaHHA: Budu, snacmusocmi ma rnpusHavyeHHA 20ppoKapmoHy. OCHO8HI ma
dornomixcHi Mamepianu, W0 s8UKOPUCMOBYHOMbCA 0718 8U20MOB/EHHA 20(hPOKAPMOHY.
Knei 055 supobHUUMBA 20hPOKAPMOHY.

lpueomysaHHA KpPOXMaAnAbHO20 Kaeto. Dakmopu, wo 8nausarms HA AKICMb
KPOXMasbHO20 KAEr.

TexHon02i9 oOMPUMAHHA 20ghpoKapmoHy. Cxema ma rpuHyun pobomu eogppoazpezamy
0719 8UpobHUYMBa 080- Ma MpPUWAPOBO20 20PPOKAPMOHY.

OcHoBHIi mexHon02iYHi npouyecu. Cxema 8y31a 20ppyeaHHA. KneinbHa MawuHa.
CywiusnbHO-0X0100MCYy8aAbHA YaCMUHA. PuntosaHHA. /limepamypa: [4].

Bideo-ypok: https://youtu.be/07DG55 zvoc

LonomixcHi mamepianu*: https://do.ipo.kpi.ua/course/view.php ?id=5823#section-4
3a60aHHA Ha CPC. [lopigHAAbHA XapakKkmepucmuka mexHonoeii bi2ysaHHA ma
punosaHHA. Jlimepamypa: [4].

LonomixcHi mamepianu*: https://do.ipo.kpi.ua/course/view.php?id=5823#section-4
14-15 Tema 4.2. lMepepobKa 3a20MOB0OK 20(hpOKAPMOHY 8 AWUKLU.

OCHOBHIi __NUuMAHHA: 3020/6HA  MEXHO/A02iYHA Ccxema B8upobHUUMEa AWuUKie 3
20ppoKapmoHy. [pyK Ha 20¢phpoKapmoHi. Kawupy8aHHA CMOCOBHO YMNAaKYBAHHH.
LLImaHyroeaHHA. Cxemu pobomu pomopHOi ma naoCKoOWmMammy8asabHOi MAWUuH.
Onepayii wmaHur8aHHA. Budu Hoxie 0na onepayili wmammnysaHHA. [puHyunosa
cxema murnosoi wWmarHyreansHi gopmu. LLmamnu i KoHmpwmamnu. BudaneHHsA
06s1010. Po30ineHHs 3a2zomosok. /limepamypa: [4].

LonomixcHi mamepianu*: https.//do.ipo.kpi.ua/course/view.php?id=5823#section-4
3a80aHHA Ha CPC. ®anbyrosaHHA. CKpinaeHHA cmiHOK mapu. Budu ma mamepianu
CKpinneHHA. /limepamypa: [4].

LonomixcHi mamepianu*: https.//do.ipo.kpi.ua/course/view.php?id=5823#section-4

lMpakmuyHi 3aHAMMSA
32i0HO pobo4Yo20 HABYAMBHO20 [I/1GHY TMPAKMUYHUX 30HAMb 3 0AHO020 0CBIMHbLO2O
KOoMMnoHeHmMa He repedbayeHo.
JlabopamopHi pobomu
Ne Mepenik nabopamopHux pobim
3/n

1 | /labopamopHa poboma Nel. Bu3HayeHHA ocobausocmeii 8MOPUHHO20 B0/0KHA Y

MOPiBHAHHI 3 NepPB8UHHUM

Mema pobomu — npakmuyHo repesipumu memood 00CniOHeHHA saacmusocmeli
MaKynamypu pisHuUx Mapok nid MiKpOCKONom, 8UsHa4YeHHA 8iOMiHHOCMI enacmusocmeli
8MOPUHHO20 UE/H0/103HO20 B0/0KHA Y MOPIBHAHHI 3 MNep8uHHUM., Habymu HABUYOK
BU/YYEHHSA BO/IOKHA i3 MAKysnamypu 3 pi3HUMU 8/71aCmusocmsamu, 3aceoimu memoou
B8UOGMIEHHA i3 MQAKynamypu [pPoOK/ers8asnbHUX pPeyvyo8uH, HaAs4umuca 2omysamu
npenapamu 3 MaxKysa1amypu ma 00ocaioxcyeamu ix nio MiKpoCKOnom.

LonomixcHi mamepianu*: https://do.ipo.kpi.ua/mod/assign/view.php?id=153455 .

Lukn nabopamopHux pobim NeNe 2 — 5 «BuzomoesneHHs ma eunpobyeaHHA nabopamopHux

3pasKie nanepy i3 BMOPUHHOI CUPOBUHU»
https://do.ipo.kpi.ua/course/view.php?id=582 3 #section-0
2 | JlabopamopHa poboma Ne2. [lpuzomyeaHHA MaKynaamypHoi macu i3 3a0aHumu

Xapakmepucmukamu
Mema pobomu — npakmMu4yHo nepesipumu mMemoodu npu2omyeaHHA MAaKyaamypHoi Mmacu




(pO3NyCKaGHHA mMa pPo3Mesnr8aHHA), Has4Yumuca npayroeamu Ha saabopamopHomy
po3mentosanbHomy Komnnaekmi JIKP-1.

JlonomixcHi mamepianu*: https://do.ipo.kpi.ua/mod/assign/view.php ?id=155640

3 | /labopamopHa poboma Ne3. BusHa4yeHHs 0CHOBHUX 8aacmueocmeli MaKyaamypHoi macu
Mema pobomu — npaKmMu4yHo nepesipumu Memoou BU3HAYEHHA OCHOBHUX
sesiacmusocmeli MaKynamypHoi Macu, Has4yumucsa eu3Hayamu CcmyrniHe MUea,
WBUOKICMmb 3HeBOOHEHHSA, cepedH 008MH(UHY B80/M0KHA, HAbBymu 8MiHHA npayreamu i3
MOKysamypHOKO MAcCOK, OUiHI8amu pe3yabmamu 8rnausy OCHOBHUX rpouyecis
npu2omye8aHHA MaKyaamypHoOi Macu Ha ii enacmusocmi.

LonomixcHi mamepianu™*: https.://do.ipo.kpi.ua/mod/assign/view.php?id=158153

4 | JlabopamopHa poboma Neo4. [IpuzcomysaHHA ma aHaAniI3 XiMiYHUX 0G00aMKOBUX
peyvyosuUH 0414 CMEBOPEeHHA 3a2asbHOI KoMno3uyii. npu2zomyeaHHA naneposoi macu 3
MaKynamypu

Mema pobomu — nNpaKkmu4yHo nepesipumu MemoOUKU MPU2OMy8aHHSA XiMiYHUX
O0OMOMIMCHUX pPevyosUH O CKAAOAHHA 30207b6HOI KOMmMo3uyii naneposoi macu i3
B8MOPUHHUX Hanishabpukamis, HABYUMUCSH CKAA0AMU 3a2asbHY KOMMO3UUito rnaneposoi
Macu i3 BmMOpUHHUX HaMisghabpukamis, 8paxosyroyu rnopsa0oK 88e0eHHS KOMMOHEHMIB.
LonomixcHi mamepianu*: https://do.ipo.kpi.ua/mod/assign/view.php?id=158155

5 | /labopamopHa poboma Ne5. BuzomoeneHHsa nabopamopHux 3paskKie nanepy

Mema pobomu — Has4yumuca suzomosqasmu nabopamopHi 3pasku nanepy 3a0aHOI
Kommno3uuii ma macu 1 m? 0718 Mox#aUuBoCMi 8UBYEHHSA iIX OCHOBHUX 8s10cmusocmel.
JonomixcHi mamepianu*: https.//do.ipo.kpi.ua/mod/assign/view.php?id=158156

6 | /labopamopHa poboma Ne6. BunpobyeaHHsa 1a6opamopHux 3pasKie nanepy

Mema pobomu — npaKkmu4yHo nepesipumu MmemoOoUKU 8U3HAYEHHA OCHOBHUX MOKA3HUKI8
nanepy, Hag4yumMuca susHayamu macy 1 m?, po3pusHy 008XCUHY; MiUHICMb HA 3710M 11id
yac baeamopazosux repeauHie; onip po30UPAHHIO MA OUIHI8AMU OCHOBHI 81aCMUBOCMI
nanepy 3a 8U3HAYeHUMU MOKA3HUKamu ltio2o akocmi. /limepamypa: [6].

LonomixcHi mamepianu*: https.://do.ipo.kpi.ua/mod/assign/view.php2id=158157

https://do.ipo.kpi.ua/pluginfile. php/485685/mod_resource/content/1/laboratorniy _practicu
m.pdf

Mpumimka.* [JonomixcHi mamepianu 0o nekyiliHux 3aHAMb i nabopamopHux pobim docmynHi 014
3080HMAXEHHA BUKAYHO 3006ysayam, AKi 30peecmposaHi Ha oOucmanHuiliHuli  Kypc
«Pecypcoszbepizaroyi mexHonoz2ii BUpobHUUMBA KApMOHHO-Naneposoi npodyKyii» Ha lNaamgpopmi
oucmaHuyiliHo2zo HasyaHHA «Cikopcokuli» (mocunaHHA HA OucmaryiliHuli Kypc y cepedosuwyi
Moodle https.//do.ipo.kpi.ua/course/view.php ?id=5823).

CamocrtiitHa poboTa cTygeHTa

Ne Bud camocmiliHoi pobomu Kinekicme
3/n 200uH CPC
1 BugyeHHA meopemu4yHO20 mamepiany: 20
Tema 1.2.
lMopisHAHHA MexHOA02iYHUX CxemM supobHUYymMea narepy ma KApmoHy 3
nepsuHHUX i BMOPUHHUX Hanieghabpukamis. /limepamypa: [5]. 6

LHonomixcHi mamepianu*:
https.//do.ipo.kpi.ua/course/view.php 2id=5823#section-2
Tema 2.1.
bapabaHHi anapamu 028 po3nycky makyaamypu. J/limepamypa: [5].




LonomixHi mamepiaau*:
https://do.ipo.kpi.ua/course/view.php?2id=582 3 #section-2
Tema 2.2.
CopmysaHHs 8i0x00i8, Wo Micmsams 80s10KHO. 0641a0HAHHA 014
copmysaHHsA 8ioxodis. MpuHyun Oii MaAoCKux 8ibpayiliHux copmyearok. 3
Jlimepamypa: [5].
LHonomixcHi mamepianu*:
https.//do.ipo.kpi.ua/course/view.php 2id=5823#section-2
Tema 3.2.
lMopisHAAbHA XapAKMepUCMUKa mexHosoe2ii bicy8aHHS Ma puUMtOBAHHS.
Jlimepamypa: [1], [2]. 6
LHonomixcHi mamepianu*:
https.//do.ipo.kpi.ua/course/view.php?id=5823#section-4
®anvyrosaHHA. CKpinneHHA cmiHoK mapu. Budu ma mamepianu
CKpinneHHA. /limepamypa: [1], [8]. 6
HonomixcHi mamepianu*:
https://do.ipo.kpi.ua/course/view.php?id=5823#tsection-4
2 MideomosKka 0o nabopamopHux pobim 18
3 Mideomoska 0o MKP 4
4 BuKoHaHHA peghepamy 8
5 lidecomosKa 0o ek3ameHy 30

6. Konmponwni pooomu

Memoto KommponvbHOi pobomu € 3aKpinjieHHss ma nepesipKka MmeopemuyHux 3HAHb 13
0C8IMHLO20 KOMNOHEHMA, HAOYMMS CIMYOeHMAaMU NPAKMUYHUX HABUYOK CAMOCMIUHO20 GUDTUIEHHS
MEeXHONO2IUHUX 3a0aH.

Mooynvna xoumponvna poboma (MKP) noodinsemvcsi Ha 08i 00HO200UHHI  KOHMPONbHI
pooomu MKP-1 i MKP-2). MKP-1 euxonyemuvcs nicis eusyenus Pozoinie 1-2, MKP-2 — nicis
suguenus Po3oiny 4. Konmponvui pobomu npogoosimuca y cepedosuusi Moodle. Koowcen cmyoenm
ompumye IHOUBIOyalbHe 3AB0AHHSA, BIONOBIOHO 00 K020 HE0OXIOHO: CcKiacmu @pazmeHm
MEeXHON02IYHOI cxemu 0/ 3a0e3nedenHs: BUKOHAHHS 3a0aH0i MexHON02IuHol 3a0a4l ma onucamu
NPUHYUN pooomu Yici cxemu, HABeCmMuU cxemy OCHOBHO20 0ONAOHAHHA MA ONUCAMU NPUHYUN 1L020
pobomu.

7. Inousioyanvni 3a60anns

Memoio eukonanus cmyoenmamu peghepamy € 3aKpinienHs meopemuyHo20 mamepianiy ma
Oinvw 2nuboKe camocmiliHe BUBUEHHS MEXHON02ii BUPOOHUYMEA OKpeMux 6uoié KapmoHHO-
naneposoi npooyKyii.

3nauny yacmumny peghepamy cknadae mexHono2iuHA cxema SUPOOHUYMBA 3A0AHO20 BUOY
npooykyii. Kpim mexnonociunoi cxemu peghepam mae 6KOUAmMu: Xapakxmepucmuky 00epiICaHol
npooyKyii ma GuXiOHUX mamepianié O ii 6UpOOHUYMEA, ONUC 3ANPONOHOBAHOI MEXHOIO0CIYHOT
cxemu map 0CHOBHO20 MEXHON02IUHO20 0ONAOHANHSL.

Temu Ons euxkoHawHsa pegepamy posmiweno Ha Ilnamgopmi Oucmanyitinoco Ha8YaHHS
«Cixopcoruily https://do.ipo.kpi.ua/mod/assign/view.php?id=153938.

MoniTuKa Ta KOHTPONb
6. MMoniTMKa oCcBiTHbOro KOMMNOHEHTA

Cucmema 8umoe, AKi 8UKNAOAY cmasume rneped cmyoeHmom:
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e 1pasusa 8i08i0y8aHHA 3aHAMb: 3060POHEHO OyiHK8aMU npucymHicme abo 8i0cymHicmeo
3006ysa4a Ha ayOUMOPHOMY 3GHAMMI, 8 MOMY YUuCAi HAPAxosysamu 300X04y8asbHi abo
wmpagpHi 6anu. BionogidHo 0o PCO OaHoi ocgimHb020 KoMnoHeHma b6aau Hapaxosyrome 3d
8i0M0BIOHI 8UOU HABYAMLHOI AKMUBHOCMI HA AeKYiliHux ma 1a6opamopHUX 3AHAMMAAX.

® 1paBsuUaIa MOBEOIHKU HA 3AHAMMAX: CMyOeHm MAE MOXcausicme ompumysamu banu 3a
8i0MoBIOHI B8UOU HABYA/ILHOI AKMUBHOCMI HA AeKyiliHux ma 1abopamopHUX 3aHAMMAX,
nepedbavyeHi PCO 0c8imHb020 KOMMOHeHMa. BuKopucmaHHA 3acobis 38°A3Ky 0718 MOWYKY
iHghopmauyil Ha eyen-OucKy suknadaya, 8 iHmepHemi, 8 QUCMAHYiliHOMYy Kypci Ha naamegopmi
CikopcbKuli 30ilicHHOEMbCA 30 YyMOBU 8KA3iBKU BUK/1A0AYA;

® 10s1iMuKa 0ednaliHie Ma nepeckaadaHs: AKWo0 cmydeHm He npoxodus abo He 3’98UBCA HA
MKP (6e3 nosaxcHoi npu4uHu), oz2o pe3ynbmam oyiHemsca y 0 6anis. [lepecKknadaHHA
pe3ynbmamie MKP He nepedbaveHo;

® 10/1iMUKa w000 aKkademiyHoi 0obpovecHocmi: Kodekc yecmi HayioHasn6HO20 mexHiYHO20
YHigepcumemy YKpaiHu «KuiscbKuli nonimexHivyHul iIHcmumym»
https://kpi.ua/files/honorcode.pdf ecmaHo8t0€ 3a2a716Hi MOPAsbHI NPUHUUNU, NPABUAA emUuYHOI
nosediHKu ocib ma nepedbayae nonimuky akademiyHoi dobpoyecHocmi 045 ocib, w0 npayrme i
Has4Yaromocs 8 yHigepcumemi, AKUMU B80HU MAOMb Kepysamucs y ceoili didnbHocmi, 8 momy
Yyucsi npu 8UB4YEHHI Ma CKAAOAHHI KOHMPO/bHUX 3ax00i8 3 0C8iIMHbO20 KOMNoHeHma «Cucmemu
asmomamu3auii»;

®M1pu BUKOPUCMAHHI yugposux 3acobie 38°a3Ky 3 eukaadayem (MobinbHUli 38°A30K,
efleKMpPoHHA owma, rnepenucka Ha @Gopymax ma y couymeperwax mouwo) HeobxiOHo
dompumysamucb 3020AbHOMPUUHAMUX emu4YyHUX HOpPM, 30Kpema 6ymu esiynusum ma
obmexcysamu cninKy8aHHA poboYuM Yacom 8UKAAOAYa.

7. BuAun KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLiHIOBaHHA pe3y/bTaTiB HaBuyaHHA (PCO)

MomouyHuii koHmpone: MKP, sukoHaHHA ma 3axucm aabopamopHux pobim, [KP.

KaneHOapHuii KOoHmpons: nposodumeca 08ivi HO cemMecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHOHHSA 8uMoe cunabycy.

CemecTpOoBMii KOHTPO/Ib: EK3AMEH.

Ymoeu donycKy 0o cemecmpoeo20 KOHMPOA: BUKOHAHI ma 3axuuweHi nabopamopHi pobomu,
BUKOHAHUU ma 3axuweHull pechepam, cemecmposuli pelimuHe He meHwe 25 6anis.

Tabauysa sionosioHocmi pelimuHeosux 6asi8 OUiHKAM 3a YHIBepCUMEemMCbKOH WKA0H0:!

Kinbkicms 6anie OuiHKa
95-100 BiomiHHO
85-94 Lyxce 0obpe
75-84 Lobpe
65-74 3a008i5bHO
60-64 LdocmamHeo
MeHwe 60 He3adosinbHo
MeHwe 30 He doonyweHo
3azanbHa pelimuHe08a OuiHKG cmyoeHma ricss 3a8epuWeHHs cemecmpy cKknadaemsca 3 banis,

OMPUMAHUX 304
- BUKOHQHHA ma 3axucm nabopamopHux pobim (6 pobim);
- BUKOHQHHA 080X KOHMposabHuUx pobim (MKP nodinsemoeca Ha 08I 00HO200UHHI
KOHMponeHi pobomu MKP-1 i MKP-2);
- BUKOHQHHA ma 3axucm pegepamy;
- 8i0nosidi Ha eK3ameHi.



Jlabopamophi MKP Pegpepam Ek3ameH
pobomu
24 16 10 50
JlabopamopHi pobomu

Bazosuii 6an. /labopamopHi po6omu marome eazosuii 6aa 4. MakcumasibHA KinbKicme
banis 3a sci nabopamopHi pobomu cknadae 4 6aau * 6 pobim = 24 6anu.

Ana oOonycky 0o nomoyHoi nabopamopHoi pobomu HeobxioHo mamu [lpomokon,
oghopmseHuli 8ionogiOHo 00 HOPM 0PopPMAEHHA MeEXHIYHOI OOKyMeHmMayii, akuti mae micmumu 8ci
HeobxiOHi nyHKkmu, 8idrnogioHo 00 JlabopamopHoz2o npakmukymy. Takoxc 0aa 0onycKy 00
nabopamopHoi pobomu (okpim 1-i) HeobxiOHO 3axucmumu rnonepedHo. CmydeHmu, w0 He
marome [lpomokosy ma He 3axucmusu rnonepesHio aabopamopHy pobomy moxcyme bymu He
donyuwieHi 00 BUKOHAHHA HacmynHoi. /labopamopHi pobomu 8UKOHYHOMbCA KOXHUM CmMy0eHmMom
iHOuBIOyasnbHoO.

Kpumepii oyiHosaHHA nabopamopHoi po6omu:

- BipHO BUKOHAHA, HA/MAEHHUM YUHOM OPOpMaAeHa ma 3axuuieHa nabopamopHa poboma
—4 6anu;

- 8ipHO BUKOHAHA poboma, W0 MA€E HE3HAYHI HeOO1iKU 8 0GhOoPMAEHHI, BUKOHAHHI abo nio
yac 3axucmy 6yau 0aHi Hewimki 8idnosioi Ha numaxHHA — 3 6anu;

- donyuwjeHi MOMUKU Mi0 Yac BUKOHAHHA 3a80aHHA abo 3axucmy — 2 banu;

- HECBOEYACHE BUKOHAHHA 3a80aHHA Ma/abo 2pybi NomMusKu, HeHasnexHe 0oPMAEHHSA —
16an;

- nabopamopHa poboma He BUKOHAHa abo npomokosa He npedcmasaeHul —
nosepmaemMoCa Ha 8i0NpPayto8aHHA abo 000NPAYBAHHS.

YBATA! BukoHaHHA ma 3axucm ecix nabopamopHux pobim € ymosor 00nycKy 00
CKNaO0aHHA eKk3ameHy. CmydeHmu, w0 HaO MOMEHM KOHCysnbmayii neped eK3ameHOM He
3axucmunu nabopamopHi pobomu, He 0onycKaromMoscsa 00 OCHOBHOI 30a4i ma 20MyHMmMbCa
00 rnepecKknad0aHH=.

YBATA! [/lna donycKy 00 repecknadaHHA eK3ameHy mpeba y susHa4yeHull 8UKa1a0a4yem
mepmiH 30amu eci 3abopaosaHocmi no s1abopamopHuUm pobomam.

MoOynbHa KOHMpoasHa poboma
Bazosuii 6aa — 8. MKP nodinaemoscsa Ha 08i 00H0200UHHI KOHMpPosabHi pobomu MKP-1 i
MKP-2, w0 8UKOHYylOmMbCA Ha 00HOMY 3 A1060pPAMOPHUX 3GHAMbL 8i0MOBIOHO Mic/AA BUBYEHHS
po30inie 1-2 i 3-4.
Kpumepii oyiHio8aHHA M0OOYAbHOI KOHMPOAbHOI pobomu:

- Ha KoxcHili modysnbHIli KOHMPOsbHIl pobomi cmydeHm 8i0no8idae Ha NUMAHHA muny
«8UbIp NpasusibHO20 8apiaHMy 3 nepesiky», «4ucesbHa 8i0nosidb», WO OUIHHMbCA
00HO3HQ4YHO: 8ipHa e8idrnoesiob — 0,5 6anie, HesipHa 8idnogidb — O banis; KinbKicmob
numaHe — 16.

Pegepam
Bazosuti 6aa — 10.
Kpumepii oyiHOB8AHHA 8UKOHAHHA pegepamy:

lMosHOMa ma 03HAKU BUKOHAHHSA 3080AHHA banu

Pobomy 8UKOHAHO 8 MOBHIU Mipi, memy No8HICMI PO3KPUMO,
dornogidb nobydosaHO r102iYHO, OOHeceHo cymeb | 3pobseHo 10

I'IpGBUﬂbHi BUCHOBKU.
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He3Ha4yHi HedoniKu 9
lMomurnku nid Yac BUKOHAHHA peghepamy abo 00nosidi 7-8
HecsoeyacHe 8UKOHAHHA pegepamy ma/abo 2pybi momunKku 6
HesukoHaHHA ab0 YyacmkKoee 8UKOHAHHSA 3080AHHSA 0

KaneHdapHuli KOHMpono
KaneHdapHuli KoHmMponae 6a3yemobca Ha MNOMoYHIill  pelimuHeosili oyiHyi. Ymoeoro
nosumueHoi amecmauyii € 3Ha4YeHHA MOMOYHOo20 pelimuHay cmydeHma He meHwe 50% eid
MAKCUMQ/IbHO MOM(/IUBO20 HA Yac amecmayii. basa, HeobxidHuli 019 oMPUMAHHSA MO3UMUBHO20
KaneHOapHo20 KOHMpPos1to 00800UMbCA 00 8i00Ma cmyOeHmMi8 8UK/AA0a4YeM He Mi3Hiwe Hixc 3a 2
MUXHI 00 MOYaMKY KaaeHOapHO20 KOHMpPOIHO.

Aodamkoei (6oHycHI) 6anu
° PelimuHeosoo cucmemoro OYiHIOBAHHA rnepedbayeHi 0odamkosi banu 3a
BUKOHAHHA 0o0amkosux 3a80aHb. OOUH cmydeHm He moxce ompumamu binbwe Hixe 10
boHycHUX banie y cemecmpi. bOHYCcHIi 6aau Moxymes 6ymu ompumaHi 3a 300X04y8asbHi
601U MOXYymb HAPAX08Yy8AMUCH BUK/AA0AYEM BUK/OYHO 30 BUKOHAHHA MBOpYUX pobim 3
0CB8iIMHbO20 KOMMOHeHMa abo 000aMK0B020 NMPOXOOMEHHS OH-1AUH MPoginibHUX Kypcie 3
OMPUMAaHHAM 8i0noe8iOHo20 cepmucpikamy:
- https://www.coursera.org/learn/water-treatment;
- https://cropaia.com/water-treatment-pro/;
https://www.shortcoursesportal.com/studies/56436/introduction-to-drinking-water-
treatment.html.

®dopma cemecmpoe020 KOHMPOIO — eK3aMeH

MakcumansHa cyma 6anie 3a pobomy y cemecmpi cknadae 50. HeobxidHow ymoeoro
donycKky 00 ek3ameHy € 8UKOHAHI ma 3axuwieHi nabopamopHi pobomu, BUKOHAHA Ma 3axUWeHa
OoMawWHA KOHMposabHA poboma, cemecmposull petimuHe He meHuwe 25 banis.

EkzameH micmumb 08/ cknadosi: meopemuyHy ma npakmuyHy. Teopemu4yHa cKaadoea
HanpaeseHa Ha repesipky HAbymux 8 pe3ysbmami 8UBYEHHA OC8IMHLO20 KOMMNOHEHMA 3HAHb
cmydeHmis y 8u2aA0i mecmy8aHHA 3a AeKYiliHum mamepianom cemecmpy. KoxcHe mecmysaHHA
micmume 20 3anumaHs (8ubip npasunbHoO20 8apiaHmMy 3 nepesiky; 8ipHo/HesipHo. MaKkcumansbHa
KinbKicme b6anie 3a mecmysaHHA ckaadae: 20 numaHe x 1 6an = 20 6anis. Mpakmu4yHa cKaadoesa
micmume 2 3a80aHHA i nepedbayvyae nepesgipky cmydeHmamu yMiHb CKAA0amu MmexHOs02iYHy
cxemy (gppaemeHm mexHono02iYHOI cxemu) 8i0nosidHo 00 ymos 3a80aHHA (1 - 3 nNpueomysaHHA
makynamypHoi macu, 2 — 3 8UpobHUUMEAa 20(hPOKAPMOHY ma 20PpoAwUKig). KoxcHomy
cmydeHmy HaOaemocAa oOKpema 3a0aya, 8i0rnogi0Ho 00 ymo8 AKOI HeobxiOHO CcKaacmu
mexHos02iYHy cxemy (ppazmeHm mMexHOM02IYHOI cxeMu) 3 BUKOPUCMAHHAM YMOBHUX MO3HAYEHb
0671a00HaHHA no Myopo 3 HagedeHHAM crieyuikayii ma Kopomkum onucom cxemu. MaxkcumaneHa
KinbKicmo 6asnis 3a Npakmu4Hi 3a80aHHA CKnadae: 2 3a80aHHA X 15 6anis = 30 6anis.

Kpumepii oyiHro8aHHA meopemuy4yHOi cKnadoeoi
- 3anumaHHA muny «8ubip npasusnbHO20 8apiaHMy 3 nepesniky», «4ucesnbHa 8i0nosioby»
OUiHIOMbCA 0OHO3HAYHO: 8ipHA 8i0nosidb — 1 6as, HegipHa 8idnosids — 0 6asis;
Kpumepii oyiH08aHHA NPpAKMUYHOI CKnadoeoi
- BipHO CKnadeHa mexHo02iYHa cxema (ppaemeHm cxemu) — 15 banis;
- BIPHO CKNAOEHa 8 UiloMy MexHOs102iYHa cxema (ppazmeHm cxemu) MAE OKpemi
HemoyHocmi abo 8 onuci donyuwjeHi He3Ha4YHi nomuaku — 11-14 6anis;
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- MexHos02iYHa cxema (hpazmeHm cxemu) micmums NOMuUAKU ma/abo e onuci donyuieHi

nomusnku — 8-13 6anis;
- MexHOoM02iYHA CXemMa CKaadeHa 3 2pybumu nomuakamu, 8 ornuci oornyuwieHi 2pybi

nomunku —4-7 banis;
- CXema He cKqia0eHa, HagedeHo auwe ii onuc — 0-3 6anu.

Po6ouy nporpamy ocBiTHbOro KOMnoHeHTa (cunabyc):
CKNaaeHo AoueHTOM Kadeapu eKoorii Ta TeXHONOTiT POCIMHHKUX nosiimepis IXP, K.T.H. MoB4YaHoK O.M.
YxBaneHo Kadbegpoto ekonorii Ta TexHonorii pocamHHux nonimepis IX® (npotokon Ne 17 Big 29.05.2025 p.)

MoropgKeHo MeToanyHo Komicieto dpakynbteTy (Nnpotokon Ne 11 Big 27.06.2025 p.)



