QE HauioHanbHMIA TEXHIYHUIA YHiBEpcuTET YKpaiHK Kadepgpa ekonorii
«KUTBCBKUWA NONITEXHIYHUWA IHCTUTYT 8 /B Ta TEXHOOrii POCIMHHUX
ag imeHi ITOPA CIKOPCbKOIo» 2 nonimepis IXP

TEXHOJIOI'TSA HEAEPEBHUX BOJTOKHUCTHUX
HAIIIBOAGBPUKATIB

Po0oua nporpama HaB4YaJabHOI AucHUILIIHK (Cuadyc)

PekBi3uTH HABYAJILHOI AMCIHUILIIHA

PiBenb BH1IOI OCBiTH Ilepumii (0akanaBpcbKuii)

I'any3b 3HaHb 16 Ximiuna Ta GioiHXKeHepis

CrneniajJbHicTh 161 XimiuHi TEXHOJIOTII Ta THXKECHEPIs

OcgiTHs mporpama [IpomucnoBa exoorisi Ta pecypcoeeKTHBHI YHCTi TEXHOIOT11

Craryc aucumMIuIing Bubipkora

®opma HABYAHHS ouHa(JieHHa) /OucmaHuiliHa/3miwaHa

Pik minroroBku, 3 kypc, 6 cemectp

cemecTp

O0car TUCHHUILIIHA 4 xpenutu 120 ron

CemecTpoBuii MopynsHa KOHTpOJIbHA po0OTa,

KOHTPOJIb/ KOHTPOJIbHI  3anikoBa KOHTPOJIbHA poboTa / 3aiik

3axX0au

Po3kJjiag 3aHATH 4 200unu Ha mudicoens (1 200una nexyitinux ma 3 200ur 1A60PAMOPHUX 3AHSMD)

MoBa BUKJIaTaHHS VYkpainceka

Indopmanis npo JlexTop: AOLEHT, K.T.H., To1eHT YepronkiHa Pomanis [BaHiBHa,

KepiBHUKa Kypcy / chromi5@ukr.net

BHKJIaJa4iB JlaboparopHi: IOIEHT, K.T.H., Ao1eHT Yepbonkina Pomanist [BaHiBHa,
chromi5@ukr.net

Po3mimenns Kypcy http://www.eco-paper.kpi.ua/for-student

IIporpama HaBYaJIbHOI IV CHUILTIHA
1. Onmuc HAaBYAJBLHOI AUCHMILTIHYU, i MeTa, MpeIMeT BUBYAHHS Ta Pe3yIbTATH HABYAHHS

JucnumutiHa copuse MTATOTOBHI OakamaBpiB 3a OCBITHRO-TIpodeciiHO0 mporpamoro «IIpomucnoBa ekonoris Ta
pecypcoeeKTUBHI YHCTI TEXHOJOTII», HACKUTh A0 MUKIY NMpOoQeciiHOl MmiIroTOBKH, Ta J03BOJISE OMAHYBATH OCOOIHMBOCTI
aHATOMIYHOI Ta XiMi4HOI OyJOBHM OJHOPIYHMX POCIMH, IMPOIECH OTPUMAHHS BOJOKHHUCTHX HamiBpaOpHKaTiB i3 HeAEpEeBHOI
CHUPOBHHHU PI3HUMH CHOCO0aMH, XapaKTEPUCTHKH BOJOKHUCTHX HamiBhaOpukaTiB Ta I1X 3aCTOCYBaHHS, 3a0e3MeYeHHS
pereHeparii BiAmpansoBaHuX MIOJIOKiB, CTBOPEHHS €KOJIOT1YHO O€3MeYHUX TEXHOJIOT1i BUpOOHUIITBA HamiB(haOpUKaTiB.

MerToro BUBUEHHS JaHOI AUCIUIUTIHK € ()OPMYBaHHS y CTYACHTIB KOMIUIEKCY 3HaHb, yMiHb Ta HABHYOK, HEOOXiTHUX IS
BUPOOHUIITBA HaMiBPaOPUKATIB i3 HEIEPEBHOI POCTMHHOI CUPOBHUHU Pi3HUMH CIIOCOOAMH Ta yIOCKOHAJIEHHS ITUX CIOCOOIB i
CTBOPEHHSI HOBHX OUTBIN €()EeKTHBHUX, E€KOJIOTIYHO YHCTHX BHUPOOHHWITB, SIKi JO3BOJAIOTH PalioHATFHO BHKOPHCTOBYBATH
nedinuri  BOJOKHHMCTI HamiBpaOpuKaTH, BOAY, XIMI4HI peareHTH, TPYJOBI PpECypcH, €HEepropecypcu, pereHeparii
BIANPAIlbOBaHUX PO3YMHIB, & TAKOXX TAKWX, IO 3MEHIIYIOTh 3a0pYAHEHHSI HAaBKOJHMIIHEOTO CEPEOBHIIA PI3HUMH BiIX0AaMH
BUPOOHMIITBA.

Jucnurutina sk BuOipkoBa crpusie GOpMyBaHHIO Ta IMiJCHIIOE Y CTYACHTIB KOMIIETEHTHOCTI:

- 3JaTHICTb 3aCTOCOBYBATH 3HAHHS y PAKTUYHUX CHUTYaLifX;

- 3aTHICTh BUKOPHUCTOBYBATH METOJHU CIIOCTEPEKEHHS, ONUCY, iMeHTHdikamii, kinacudikariii 06’ €KTiB XiMidHOT

TEXHOJIOTIT Ta IIPOMHCIIOBOT MIPOAYKIIIT;
- 3JaTHICTh BU3HAYaTH HANpPSIMU BUKOPUCTaHHS POCIMHHOI CUPOBHHH Ta BOJIOKHHCTHX HaNiB()aOpHKAaTiB, TPOEKTYyBATH
Ta peaizyBaTh TEXHOJIOTI] IX nmepepoOKu.
3riiHO 3 BUMOTaMu POrpaMy HaBYILHOT AMCHMILTIHY « TeXHOo10Tist HelepeBHUX BOJTOKHHCTHX HamiBadpukaTiB»
CTYZEHTH MICJIA 1l 3aCBOEHHS MAIOTh IPOAEMOHCTPYBATH TaKi MPOTPaMHi pe3yIbTaTH HaBYAHHS:

- KOPEKTHO BHKOPHUCTOBYBaTH y HpodeciiiHiil AisIbHOCTI TEPMIHOJOTII0O Ta OCHOBHI MOHATTS XiMii, XIMIYHHX
TEXHOJIOTiH, MpoIeciB i 06J1aHaHHS BUPOOHHUIITB XiMIiYHUX PEYOBHH Ta MaTepialliB Ha iX OCHOBI,



- 37IHCHIOBATH SKICHUH Ta KiJIbKICHUH aHai3 Pe4OBHH HEOPTaHIYHOT'O Ta OPTraHiYHOTO MMOXO/PKEHHS, BUKOPHCTOBYIOUH
BiJIMTOBiTHI METO/IM 3araJIbHOT Ta HEOPTaHIYHO1, OPTaHIYHOI, aHATI THIHOT, (PiI3MIHOT Ta KOJIOIAHOT XiMii;

- oOrpyHTYBaTH BUOIp TEXHOJIOTTYHUX CXEM BUPOOHHMIITBA HA ITi/ICTaB1 paIlioHAIbHOTO BUKOPUCTAHHS CHPOBUHH, €HEPTii,
OJICpXKaHHS AKICHOT MPOAYKIIii, JOCITHCHHS BUCOKOT IPOTYKTHBHOCTI 3 OJTHOYACHHUM DPIllICHHSM E€KOJIOTIYHUX MUTAHb,
pO3paxoByBaTH MaTepiaibHi 1 TEIUJIOBI OajaHCH MpPOIECiB, Ha iX OCHOBI 3HAXOJWTH BHUTPATH CHUPOBUHH Ta
€Hepropecypcis.

2. IlpepekBi3uTH Ta MNOCTPEKBI3UTH JUCHMILUIIHM (Micle B CTPYKTYpPHO-JIOriuHiii cxewmi
HABYAHHS 32 BiINIOBIIHOI0 OCBITHBOIO MPOTPaMoOI0)

BuBueHHIO IUCIMIDTIHA MEPENyIOTh HaBYAIBbHI MUCHHILTIHU: «XiMisl POCIHHHUX IOJIMEpiB», «XiMi3M nemiraidikamii
pocinuHHOI cHupoBUHM», «bBymoBa pociauHHOI cupoBHHM», «TexHonoris 1 oOnagHaHHA BUPOOHULTBA BOJOKHHCTUX
HarmiBpaOpuKaTiBy». «/{omOMIXKHI XiMI9HI PEIOBUHI.

BuBueHHS AUCIUIUTIHY CIPHUSAE 3aCBOEHHIO HABYANBHUX MUCIHILIIH. «TexXHomoris BUpOoOHUIITBA CYyNb(})aTHOI HETI0I03M»
«TexHomorisi BUPOOHUITBA e€TepiB Ta ecTepiB», «TeXHOJNOTis TapomaKyBalIbHOTO KapTOHY», «TeXHOIoris mepepoOKu
MakynaTypm», « T eXHOJIOTis CyXoro crioco0y BUpOOHHUIITBA Manepy», «Oco0IMBOCTI BUPOOHHUIITBA CIICI[iaTbHIX BUIIB MAaNIepy».

3. 3micT HABYAJIBLHOI AMCHUAILIIHI

Po3ain 1. XapakrepucTuka HeiepeBHOI POCJIMHHOI CHPOBHHHU
Tema 1.1. ®i3uuHi BIaCTHBOCTI HEAEPEBHOI POCIMHHOI CHPOBHHU.
Tema 1.2. XimiuHiI BIaCTHBOCTI HEIEPEBHOI CHPOBUHH.
Po3ain 2. Cnioco0u oaep:kaHHsA BOJOKHUCTHX HANiB(aOpuKaTiB i3 HelepeBHOI CHPOBHHM.
Tema 2.1. CynbdiTHI criocoOHU ofep:kaHHs BOJIOKHICTHX HamiBpaOpHUKaTiB.
Tema 2.2 JlyxHi ciocoOu oepKaHHs BOJIOKHUCTHX HalliBGaOpHKaTiB.

Tema 2.3. Herpaauuiiini cnoco6u ojiep>kaHHsl BOJOKHUCTHX HamiB(abpukartiB. OpraHocoIbBEHTHI CIIOCOOH.
Tema 2.4. Herpaauuiiini cnocoOu ojep>kaHHsl BOJIOKHUCTHX HamiB(adpukariB. OKUCHI criocoOu nernirHigikarii.
Po3zain 3. Perenepanis moJ/10KiB Ta TeXHiK0-eKk010TiuHi MokasHuKH nepepodaenns HAPC.

Tema 3.1. BianpanpoBaHi 10JI0KH CyIb()ITHOrO BapiHHS HEAEPEBHOI CHPOBUHU.
Tema 3.2. OmiHKa IPUIATHOCTI HEJEPEBHOI POCIMHHOT CHPOBHHU [T BUPOOHUIITBA BOJIOKHUCTHX HaIiB(paOpHKAaTiB.

4. HapuyaabHi MaTepiaiu Ta pecypcu

ba3oBi martepianu:

1. TexHomoris HeIEPEBHUX BOJOKHUCTHX HarliBhaOpHUKaTIB: MiAPYyYHUK Ui CTyA. cnenianbHocTi 161 «XimMiuHi TexHOIOTIT Ta
IHKeHepis», OCBITHbO-TIpodeciiiHol nporpamu «IIpommucioBa ekoisoris Ta pecypcoedeKTHBHI YHCTI TEXHOJOTiD» /
P.I. Yepnonkina, .B. TpemOyc, [.M. [letikyn B.A., bap6am B.A.; — Kuis: KIII im. Iropst Cikopcekoro, 2021. — 229 c.

2. XimiuHe niepepoOIeHHs HellepeBHOI cupoBUHU. BubOpawni po3aimm. Jlaboparopuuii mpaktukym. Y. 1.: [EnekrporHuit pecypc]:
HaBY. TOCi0. I cTyA. cmemianbHOCTI 161 «Ximiuni TexHomorii ta imkeHepis» KIII im. Irops Cikopcekoro; ykian.: P.I
Yepromkina, [.B. TpemOyc, B.A. Bapbam — Kwuis : KIII im. Irops Cikopcekoro, 2020. — 61 c. Pexwum pocrymy:
https://ela.kpi.ua/handle/123456789/32896

3. Ximiune nepepobieHHs HelepeBHOT cupoBuHK. Bubpani po3ainu. Jlabopatopuuii npaktukym. U.2.: [Enekrponnuit pecypce]:
HaBY. 10Ci0. U1 cTyA. cnenianbHocTi 161 «XimivHi TexHOonorii Ta imkeHepis» KIII im. Iropst Cikopebkoro; yknan.: ykmaz.: P.1.
Yepronkina, I.B. Tpem0Oyc, B.A. Bap6aui, .M. [leiikyn. — Kuis: KIII im. Iropst Cikopcbkoro, 2020. — 61c. Pexum poctyny:
https://ela.kpi.ua/bitstream/123456789/34148/1/KhPNS_VR_lab_2.pdf

Jonomixui maTepiaiau:

1. Yepponkina P.I., Tpem6yc 1.B., [eiikyn [.M. TexHomoriss BUpoOHUIITBA CyNb()ATHOT LETIONO3M: MAPYYHUK IJIS CTY/I.
cnemianbHocTi 161 «XiMiuHI TexHOJNOrii Ta IH)XKEHEpis», OCBITHbO-TIpodeciiiHoi mporpamu «lIpomucioBa ekosorist Ta
pecypcoedektuBHi uncTi TexHounorii» /;— Kuis : KIII im. Iropst Cikopebkoro, 2022. — 274 c.

2. bap6am B.A., [lefikyn .M. Xiwmist pocnuaHux nonimepis. Hasu. mocionuk. Ilix pexn.. B.A. bapbama. — 2-re Buz., nepepo0. i
nonosH. — Kuis, Kapagena, 2018. — 440 c.

3. Ilpumakos C.I1., bapbam B. A., Ueppomnkina P.I. BupoGuunTBo cynbditHOT Ta opranoconbBeHTHOT nemronosu. — K.: O9KMO,
2009. - 279 c.

6. Ilpumaxkos C.I1., bap6aiu B.A., Uepponkina P.I. BupoOnuiTBO cynbdarHoi Henrono3u i BubumoBanHs meintonosu. — K.: SKMO,
2011. - 290 c.

4. Yepronkina P. 1., [eiikyn 1. M., TpemOyc 1. B. TexHonorig i o6magHaHHS BUPOOHUIITBA BOJIOKHHUCTHX HamiBpaOpHKaTiB.
JlabopatopHuuii npakTukyM. HaBuansanii nocioHnk [EnexTponuuii pecypce]: s crya. cnenianbHocTi 161 «XimivHI TeXHOTOTIT
Ta IH)KeHepis», OcBiTHA mporpama «[IpommcnoBa exoiorist Tta pecypcoedexktuBHi umeri TexHoioriiy/ KIII im. Irops
Cikopcbkoro;. — Kuis : KIII im. Iropst Cikopcbkoro, 2021. — 68 c. Pexxum mpocrymy: https://ela.kpi.ua/handle/123456789/47665
5. Ilpumakos C.I1., bapbam B. A. Texnonoris namnepy i kaptony. — K.: EKMO, 2008. — 425 c.

6. TiymMauHuii CIOBHHMK TEPMIHIB IIEIFOJIO3HO-TIAIIEPOBOTO BUPOOHHMIITRA. / BigkpuTe akilioHEpHE TOBAPHUCTBO «YKpPaiHCHKUI

HAyKOBO-JOCIITHAN iHCTUTYT nanepy»: ykinai.: B.A. Conory6. — K.: Bua. aim «KueBo-MormstHebka kagemisn, 2005. — 299 c.

Indopmauiiini pecypeu:


https://ela.kpi.ua/bitstream/123456789/34148/1/KhPNS_VR_lab_2.pdf
https://ela.kpi.ua/handle/123456789/47665

3a azgpecoro http://www.eco-paper.kpi.ua/for-student, a Takox y eNEKTPOHHOMY KaMIlyci PpO3MIIEHO HeoOXinHi
iH(opMaIiiiHi pecypcH: HaBYaIbHI MOCIOHUKH 10 BUKOHAHHS JJAOOPATOPHHUX POOIT, 10 CAMOCTIMHOT pOOOTH CTYICHTIB.

HaByaJLHUH KOHTEHT

5. AyauTOpHi 3aHATTS

Jlekuiiini 3aHATTS:
Jlexyitini 3anamms cnpsAmMo6ami Ha:

HAOAHH HOBUX, YLNICHUX 3HaHb 3 oucyuniiny «TexHoJIoris HelepeBHUX BOJIOKHUCTHX HaNiB(adpukatiBy, pigens
AKUX BUSHAYAEMBCS YINbOBOIO YCMAHOBKOIO 00 KOJICHOI KOHKPEemHOI memu;

3abe3neuenns 8 npoyeci ieKkyii meopuoi pobomu cmyoenmie CRiIbHO 3 BUKIAOAYEM,

BUXOBAHHSL Y CIYOEHMIG NPOPeCitiHo-0i108UX AKOCMEN | PO3GUMOK Y HUX CAMOCMITIHO20 MBOPHO20 MUCTEHHSL,
BUBHAYEHHS HA CYYACHOMY DIGHI DO3GUMKY HAVKU 8 00AACMI CYUACHUX MEmOoOi8 Ma NPOYecie OMPUMAHHS 60JOKHUCTIUX
Haniggabpuxamis;

81000padceHHsi MemoouuHoi 06podKu mamepiany (BUOLIEHHS 20JI08HUX NOJIONHCEHb, GUCHOBKIB, PeKOMeHOayill, Yimke i
aoexsamue ix OpMyIOBAHHSIX),

BUKOPUCMAHHA OISl OeMOHCMpayii HAOYHUX Mamepianie, NOCOHAHMSA, NO MOJNCIUGOCMI iX 3 OeMOoHCmpayico
pe3yibmamis i 3pasKie;

docmynHicme 0151 CRPUUHAMMA OAHOK AYOUMOPIEN.

Ne 3/n

Haszeéa memu nexyii ma nepenix 0CHOGHUX NUMAHD

. . . Tooun
(nepenik oudaxmuyuHux 3acodie, nocunannsa Ha rimepamypy ma 3aeoanus na CPC)

Kuacudikanisi HeepeBHOI CHUPOBMHH. 2

Meta pucnmmuting 1 11 3amavi. OCHOBHI TpeICTABHHKH i 3arajbHOCBITOBI 3amacu
HenepeBHoi pocimHHOI cupoBuHn (H/IPC). Po3mipu punky chorommi Ta 3aBTpa. CraH Ta
MIEPCICKTHBH PO3BHUTKY IENOJIO3HO-TIANIepoBOi Tanmy3i Ykpainm. Kiacudikauis nemepeBHOT
CHPOBHHH.

Jlimepamypa: [1] c. 4-5.
3apmanas Ha CPC: 3aroriBis, TpaHCHOPTYBaHHA 1 30epiraHHs TPOCTHHH Ta COJOMHU.
[IpuroryBanHs CiuKH.

Mopdoaoriuna 0ynoBa HelepeBHOI CHPOBUHHU.
PocnuHa sik ckitaiHui XIMIYHUIHA 1 aHATOMIYHHUN KOMILIEKC. PicT pocinuHu. AHATOMIYHI eleMEeHTH
okpemux mpencraBHukiB HJ/IPC. Mikpockomniuna OynoBa. Po3Mipu BOJOKOH, KIIITHH.
VY IIbTpaMiKpOCTPYKTypa KIIITHHHUX CTIHOK. Ty mop.

Jimepamypa: [1] c. 19-27.
3aBmannsg Ha CPC: ITutoma i 00'eMHa Bara pociuH.

XimiuHi BJI1acTUBOCTI HeJlepeBHOT CHUPOBUHMU.

Ximiyauii cknag HIPC. Enemenrtapuuii ckiaa. 30IbHICT 1 CKiiaa 30011, XiMIUYHHEA CKIa1 Pi3HUX

POCIIUH 1 CKJIaJIOBUX YaCTHUH OJIHI€T pOCIMHU. XapaKTepUCTHKA OCHOBHUX KOMIIOHEHTIB.
Jlimepamypa: [1] c. 28-30.

3agnanns Ha CPC: IlinroroBka cupoBrHH 10 BapiHHs. Cyxe i MOKpe OYHIIEHHS CIUKH.

CyabgiTHi ciocodu oep:kaHHs BOJIOKHUCTUX HaniBdadpukaris i3 HIAPC.
OpiepKaHHsI LEIOJNIO3H 13 COJIOMU 1 TPOCTHUHM CYNBGITHUM cnocoboMm BapiHHs. TexHoJorivyHi
pexxumu BapinHA. bicynmegite BapinHa. HefitpanbHo-cynmbgiTHe 1 Cymb(iTHO-IY)KHE BapiHHSA.
BB ocHoBHEX (hakTOpiB BapiHHS Ha mokasHukn BH® i3 HenepeBHOT cupoBHHH.

Jlimepamypa: [1] c. 49-64.
3apnannas Ha CPC: OuuiieHHs Ta BUOUTIOBAHHS COJIOM'SHOI Ta TPOCTHHHOI Iemoio3u. ['pyode i
TOHKE COPTYBAHHSI.

JlyxHi cioco0u ofep:kaHHs BOJIOKHHCTUX HaniB(adpukaris.
Jlyxui cmocobu Bapinas BH® i3 nenmepeBHOi cupoBmHH. OCOONMBOCTI BapiHHA, TEXHIKa

nepioguaHoOTO 1 6e3mepepBHOTO BapinHs. OnepkanHs HamiBemon03u. OOIa HaHHS AJIs BapiHHS
OJTHOPiIUHUX pociuH. OaepKaHHS HAMMiBIEIOI03H 13 COJIOMH, TPOCTHHH, Oaracu.

Jlimepamypa: [1] c. 66-86.
3asmgannsg Ha CPC: Bapinns ciuku B koinax Tumy "[lanmis”. Ix BigMiHHI 0COOIUBOCTI.




Herpanuuiiini cmocodu onep:kaHHsl BOJOKHHCTHX HamiBdaOpukariB. OpraHocoJbBeHTHi
cnoco0m.
OpraHocoJIbBEHTHI CIIOCOOM OJiepKaHHS BOJIOKHUCTHX HamiBpadbpukatiB (BH®) i3 HegepeBHOT
cupoBuHU. Kputepii Bubopy posumHHuKa. BogHo-crimproBe BapinHs. JIy)HE BOIHO-CIHPTOBE
(amrpaxiHonHe) BapinHs. BapiHHs aneTaTHOO KUCIOTOM0. Bapinus 3 GpeHonamu.

Jlimepamypa: [1] c. 89-104..
3apmanas Ha CPC: OXHCHO-OpPraHOCOJBBEHTHI crmocoOm. BapiHHA 3 BHKOPHUCTaHHSIM
MIEPOKCOKAPOOHOBUX KUCIIOT.

Herpaguuiiini cmocodu onep:kaHHs BOJIOKHHCTHUX HamiBdaOpukartiB. OkucHi crnocodomn

Aenirdipikamii.

KucneBo-nyxHi cnocoou oxepxxanast BH® i3 nenepesnoi cuposuau. [Iponec NACO — kucHeBo-

JyxHe BapinHs. OxcuamMoHoui3. KiucHeBo-1Ty)He BapiHHS B ITyJIbCAllIHHOMY arapari.
Jlimepamypa: [1] c. 105-121.

3apnannas Ha CPC: BiotexHomoriuHi mporiecu AemnirHidikamii. A30THOKUCITHII c1tocid oTpruMaHH

neironosu. Criocio MIJIOKC.

Perenepauis mosokis micias Bapinus HAPC.
Oco0mmBoCTI  pereHeparii IIOJIOKIB HAIIBLIENIONO3HOTO Ta IENOJI03HOTO BHPOOHMITBA 13
TPOCTHHHU Ta COJOMH. BukopucTanHs Oicynmb(QiTHHX 1 Cymb(QITHHX MIOJOKIB. XapaKTEePHUCTHKA
BIANPAIbOBAaHUX YOPHHX LIOJIOKIB ITiCJIS JIY’KHOTO BapiHHS HEJAEPEBHOI CHPOBUHHU.

Jlimepamypa: [1] c. 127-131.
3aBnanns Ha CPC: 3HeKpeMHIOBaHHS YOPHUX LIOJIOKIB. BUNapoByBaHHs Ta CIaTIOBaHHS YOPHUX
IIOJIOKIB.

Ouinka NpUAATHOCTI HelepeBHOI POCIUHHOI CHPOBMHU /IIsl BUpoOHMNTBa BH®.
EdekTuBHICTS BHKOPUCTAHHS OJHOPIYHUX POCIHMH Yy LENIOJI03HO-TIAaePOBOMY BHPOOHUIITBI.
OCHOBHI TEXHIKO-€KOHOMIYHI TIOKa3HMKH Ta ekosoriudi Qakropu. Ekomoriuni ¢akropu
BUPOOHHIITBA [EITIOJIO3H.

Jimepamypa: [1] c. 141-149.
3aBnannst Ha CPC: OuiHIOBaHHS NPUIATHOCTI HEJIEPEBHOT CUPOBHUHH JJIsl OTPHMAHHS LIEJIOJI03H.

Bceboro
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JlabopaTtopHi podoTn

OCHOBHI 3aBJaHHS LUKy JIAOOPAaTOPHHUX 3aHATh € 3aKPIIUICHHS TEOPETHYHOTO Marepially OKpeMHX PO3JUIB Ta
OTIaHyBaHHS KOHKPETHUX METO/IB aHalli3y, YMIHHS OOIPYHTYBaTH CyTh METOIY, III0 BUKOPHUCTOBYETHCS. 3MICT J1a0OpaTOPHUX
3aHATh 1 METOJMKA iX MPOBEICHHS IOBMHHI 3a0e3levyBaTH PO3BHTOK MPAKTHYHWX HABMYOK OpraHi3alii MpOBEACHHS
J1a00paTopHOi POOOTH, BUKOHAHHS 3aBJaHHS Ta aHAIITHYHUX 3410HOCTEH 11010 OTPUMAHUX EKCIIEPUMEHTAILHUX PE3YJIbTaTIB.

Kinbkicts
No 3/m Hazsa nabopartopuoi pobotu ay/l.
TOIUH

1 Beryn, iHCTpyKTak 3 TexHIKM O€3IeKkH, O3HaWOMIIEHHS 3 Hporpamoro J1labopaTopHHX poOir, 6
BUJa4a METOJWYHHAX BKA3iBOK Ta IHIIOI METOAWYHOI jiteparypu. [IpuroTyBaHHS CiUKH i3
COJIOMH, cTe0ern KyKypya3H, pinaky, coi Tomo. BU3HadeHHs BOJIOTOCTI CIUKH.

2 [IpuroryBanHs Ta aHami3 cynbpaTHOTO (CyIb(}ITHOTO, HATPOHHOTO a00 OPraHOCOIBBEHTHHX 6
posunHiB) s Bapiaasg HJIPC. ITinrotoBka /10 BapiHHS Ha pi3HUX OCHOBaX. Po3paxyHOK BUTpaT
TiIpoKcHIy Hatpito, cynbdiny Hartpito (MOHOCYIb(DITY HATpilo Ta iH) JUIS NPHUTOTYBAaHHS
BapWJIbHOI KHUCIOTH. BU3Ha4YeHHsS BHTpaT aKTHBHOTO JIyry. Bu3Ha4YeHHS KOHLEHTpauil
MPUTOTOBAHUX PO3YMHIB JUIS BapiHHS HEJIEPEBHOI CHPOBHHH.

3 Bapiuus cynsdarsoi (CynpdiTHOI, HATPOHHOI a00 OPraHOCOJIBBEHTHOI) IIEI0I03HU 32 3aJaHUM 6
TEMIIEPaTYPHUM PEKUMOM.

4 [IpomuBaHHS Ta COPTYBaHHS LIETI0I031. BU3HAaUeHHS BOJIOTOCTI OTpHUMaHMX HarliBhaOpuKaTiB i3 6
HAPC.

5 Bmsnauenns Buxoy HamiBhaOpukaTiB, cTyneHs aenirHigikarii (3a Kamma) Ta mepmanranatHOro 6
ymcia (o b’expmany).

6 Busnauenns ¢akTHIHHX BUTpAT XimikatiB mig wac Bapinas HJIPC. AHami3 BiampansoBaHOTO 6
IIOJIOKY (BIANOBIZHO 110 BapiHHA CyJib(}ITHOTO, Cynb(ATHOrO, HATPOHHOIO) HA BMICT
sanmikoBoro SOz, peaykyounx pedoBuH (PP), akTMBHOrO 5yry, BMICTY CyXMX PEUOBHH Ta
30JIBHOCTI CyXUX PEUOBHH.




7 BubintoBaHHS LIENIONI03H 32 331aHUM PEXXUMOM 1 KOHTPOJIb POLIECY BUOUTIOBaHHS 6
Po3memoBanns BuOieHO1 (HeBHOUIEHOT) TIenono3u. BuznaueHns rpamyca miusa (°1IP).

8 [iaroToBKa Ta BUIOTOBJIECHHS J1a0OPATOPHUX 3pa3KiB IIEITIOJIO03H. 6

9 di3uko-MexaHiuHI BUIPOOYBaHHS 1a00paTOPHUX 3pa3KiB HamiB(haOpHKaTiB. 4
OOroBOpeHHS pe3yIbTATIB 1a0OPATOPHUX POOIT.
3anik 2
Bcenoro 54

6. Camocriiina po6oTa cTy/eHTa

CamocriliHa poOora cTyzaeHTa mnepeabavae ONpAaIfOBaHHS Marepiany, BHKJIAJCHOMY Ha JIEKLisAX, ITJrOTOBKY JIO
J1a00paTOpHUX POOIT, BUKOHAHHS 3aBAaHb BHHECEHUX Ha CaMOCTiliHE ONpAIfOBaHHs], MiATOTOBKY J0 HAIMCAaHHS MOJYJIbHUX
KOHTPOJIBHUX POOIT, a TAKOXK, 3a MOTPEOU, MiATOTOBKY JI0 3aJiKy.

losoBHE 3aBIaHHs CaMOCTIHHOI POOOTH CTY/AEHTIB — II¢ ONAaHyBaHHS 3HAHHSAMH B OOJIACTSIX, IO HE YBIHILIM y Mepertik
JEKUIHHUX MHUTaHb HUISIXOM OCOOMCTOro molyky iHdopmaiii, GopMyBaHHs IHTEpPeCy A0 TBOPUOTO MiJXOAy Y HaBYAIbHIii
poboTi. Y mporieci caMocTiitHOT poOOTH B paMKaX OCBITHHOTO KOMIIOHEHTY CTYZCHT IIOBHHEH HABYATHCS aHaNi3yBaTh Cy4acHi
MAXOOM IO pO3pOOJCHHSA Ta BIPOBADKCHHS CYYaCHHX TEXHOJOTIYHMX METONIB OTPHUMAaHHSA HamiBpaOpKaTiB pi3HUMHU
CIoco0aMu 3 HeIGPEBHOI CHPOBHHH.

Ne Ha3Ba Temu, 1110 BUHOCUTBHCS Ha CaMOCTIHHE OTIPAIFOBAHHS Kinpxict
3/m FOHI:/IH
CPC
Po3ain 1. XapakTepucTuka HeiepeBHOI POCINHHOI CHPOBHHH

1 OnHOPIYHI BUJM POCIMHHOI CHPOBHHH Ta X XapaKTEpPUCTHKA: COJIOMa MILIEHUYHA, CTe0JI0 KyKypy/I3H, 5
COHAITHUKY, 0aBOBHHUKY, TIOTIOHY, 0aBOBHHK, Oaracca, ecrapTo Ta iHII. XapaKTepHCTHKa TPOCTHHH i
COJIOMH SIK CHPOBHHH ISl OTPUMAaHHS EITFOJIO3H.

Jliteparypa: [1] c. 5-18.

2 ®i3nuni BractuBocti HPC. Bomoricts. [Tutoma i 06'eMHa Bara pocnuH. Temreparypa ropiHas i 5

TETJIOTBOPHA MOJKJIMBICTh HEZIEPEBHUX POCIMH. MexaHiuHa MIlHICTb.
Jlireparypa: [5] ¢. 508-521.

3 [TinroToBKa CHPOBMHM [JO BapiHHS. 3aroTiBis Ta TPAHCIOPTYBaHHS. 30€pekKEHHs COJIOMHU. 5
BnactuBocTi cosoM'siHOT 1 TPOCTHHHOT weimono3n. O6siacTi BUKOPUCTAHHSI COJIOM'SHOT 1 TPOCTHHHO]
LIEITFOJIO3H.

Jlireparypa: [5] c. 427-430.
Po3ain 2. Cnioco0u oaep:kaHHA BOJOKHUCTHX HaniB(adpukaTis i3 HelepeBHOI CHUPOBMHHU

4 Jly>xHe BapiHHS COJIOMH i TPOCTHHH 3 IONEPETHIM TifipostizoM. PereHeparis BiApaboBaHNX JTy>KHHX| 5
[PO3UYMHIB. 3HEKPEMHIOBAHHsI YOPHOTO IIOJIOKY. BumaproBaHHs, CITaJIIOBaHHS Ta KayCTH3allis IOJOKIB.
Crymiae pereHeparttii. Oco0nMHUBOCTI pereneparii Cyab(paTHIX MIOIOKIB.

Jliteparypa: [1] ¢. 127-137; [6] c. 82-87.

5 XiMi3M kucHeBO-I1y>kHOTO BapinHs HPC. OcoOimMBOCTI BUKOPUCTAHHS OOJIaHAHHS AJIS BapiHHS 5
HETpaJNIIHHIMH CIIOCOOaMU.

Jliteparypa: [1] c. 91-114; [6] c. 234-240

6 OpraHocoJIbBEHTHI CIIOCOOM OTPUMaHHS 1IeJr0JI031. ['ipoTponHuii crioci6. BapinHs 3 riikorensmu. 6
OKHCHO-OPraHOCOJILBEHTHI  CIIOCOOM OTpPHMaHHS IEJII0JIO3H. 3aCTOCYBaHHS EKOJIOTIYHO YHCTHX|
OKMCHIOBaJIbHUX pearcHTiB (3 BUKOPHCTaHHSIM MEPOKCHTY BOJHIO i IIEPOITOBOT KUCIIOTH).

Jliteparypa: [1] c. 89-104.
Po3zxin 3. Perenepanisi moJI0KiB Ta TexHiKo-eKk0/10Ti4YHi nokasHuku nepepodiaennss HAPC.
7 Bukopucranns 0icyabhiTHUX 1 Cynb(paTHUX HaliBIETIOI03HMX MOIOKIB. O0IaropoyKyBaHHs LIEIOI03H. 6
Jliteparypa: [1] ¢. 127-129.
8 OuiHIOBaHHS IPUJATHOCTI HEJIEPEBHOT CUPOBHUHHU JJIsl OTPUMAHHS LICJIIOI03H. 6
Jiteparypa: [1] c. 146-149.
9 TexHiko-eKOHOMIYHI IOKa3HHUKH, SKi BIUIMBalOTh Ha edexTrBHICTh BuKopuctanus HPC B LIII. 5
Exosoriuni npo6iemu i HOBI TexHoJoriyHi npouecu B L{II1.
Jliteparypa: [1] c. 141-144.
Bcboro ronun 48




IloaiTnka Ta KOHTPOJIb
7. MNoniTMKa HaBYaNbHOI AUCLUNNIHM (OCBITHBOrO KOMMOHEHTA)

I[IpaBuia BigBinyBaHHS 3aHATH Ta MOBEAIHKH HA 3aHATTAX

BinBigyBaHHS Jekmii Ta 1a00paTOPHUX 3aHATH € 000B’SI3KOBIM KOMITOHEHTOM OIliHIOBaHHA. bakamaBpu 3000B’s13aHi OpaTn
aKTHBHY y9acTh y HABYAJIILHOMY IIPOIIECi, HE CII3HIOBATHCS HA 3aHATTS Ta HE IIPOITYCKATH iX 0€3 MOBAXHOI IPUYNHM, HE 3aBaKaTh
BUKJIa[1aqy TIPOBOJUTH 3aHATTS, HE BiIBOJIIKATHUCS Ha [Iii, [0 HE ITOB’A3aHi 3 HABYAIBHUAM IIPOLIECOM.

IIpaBuia npu3HaAYeHHS 320X0YYBAJbHUX Ta ITPadHUX OaJiB

3aranpHe OIIHIOBaHHSA BiOYBA€THCSA 32 CXEMOIO Y3TO/KEHOI PeHTHHIOBOI CHCTEMH OliHIOBaHHA. OdiKyBaHI pe3ylbTaTH
HaBYaHHS, KOHTPOJIbHI 3aX0JIY Ta TEPMIHM BUKOHAHHS OTOJIOIIYIOTHCS CTY/IGHTaM Ha MEpLIOMY 3aHSTTI.

3aoxo4yBasbHI OaJIM BUCTABIISIOTHCS 3a: MiATOTOBKY OIJISIIB HAYKOBHX Mpallb; BUKOHAHHS TBOPYMX poOiT Tomo. KutbkicTh
320X04yBaHUX OaiiB He OlbLIe §.

Tpadni Oanu B paMKax HaBYaIBHOI TUCHUILIIHN HE Nepe0adeHo.

IoniTuka gennaiiHiB Ta mepeckiIagaHb
VY pa3i BHHUKHEHHS 3a00pTOBaHOCTEH 3 HABYAIBHOI JUCIUILTIHY 200 OYIb-IKIX (popc-MakOpHIX 0OCTaBHH, CTYICHTH MAaIOTh
3B’A3aTHCS 3 BUKJIAJadeM II0 INOCTYNHHMX (HaJaHMX BHKIAJadeM) KaHalax 3B S3KYy UL PO3B’S3aHHS MPOOIEMHUX IHTaHB Ta
Y3TOMKEHHS aJrOPUTMY Aiil A7 BiAIpaLIOBaHHS.
HoaiTuka akaxemMiuHoi 100poUecHOCTI
[Tariat Ta iHmi ¢opmu HemoOpodecHOI poOOTH HempumycTuMi. J[o InTariaTy BiZHOCHTBCA BIACYTHICTH MOCHIIAHB Yy pasi
BUKOPHCTAHHS APYKOBAHHX Ta €JICKTPOHHUX MaTepialiB, IUTAT, JyMOK iHIIHX aBTOpiB. HenmpumycTuMi mifkasky Ta CIUCYBaHHS IMiJ
Yyac HalHMCaHHs TECTiB, IPOBEACHHS 3aHTh; 37a4a 3aliKy 3a IHIIOrO CTYJCHTA; KOIMiIOBaHHS MarepialiB, 3aXHIIEHUX CHCTEMOIO
ABTOPCHKOTO TIpaBa, 63 T03BOJY aBTOpa POOOTH.
[MoniTuka Ta NMpUHIMIM akageMiuHOi HoOpodecHOCTi Bu3HaveHi y posxini 3 Kopekcy yecti HarioHaiabHOro TEXHIYHOTO
yHiBepcuTeTy YKpainu «KuiBchkuii mosiTexHidHuUiA iHCTUTYT iMeHi Irops Cikopeskoroy. eranphirie: https:/kpi.ua/code
IoaiTnka akageMiuyHOI NOBEIHKY i €TUKH
CTyzeHTH MaloTh OYTH TOJEPaHTHHMH, ITOBRXKATH IYMKY OTOYYIOYHX, 3alepedeHHs (OpMyIIOBaTH B KOPEKTHill (opmi,
KOHCTPYKTHUBHO I ITPUMYBATH 3BOPOTHHH 3B'SI30K Ha 3aHATTSX.
Hopmu eTmyHOi MOBEemiHKHA CTYAEHTIB i MpaliBHHKIB BH3HadeHi y po3nimi 2 Komekcy decti HamioHampHOTo TeXHIYHOTO
yHiBepcuteTy YKpainu «KuiBchkuii monitexHigauii inctuTyT iMmei Iropst Cikopebkoroy. Jetanphime: https://kpi.ua/code

8. Buam KOHTPOJIIO Ta PeTHHIOBAa CHCTeMA OLiHIOBAHHA pe3y/ibTaTiB HaBuaHus (PCO)

POSHO,E[iJ'I HaBYaJIbHOI'O YacCy 3a BUJaMU 3aHATH i 3aBJaHb 3 JII/ICHI/IHJ'IiHI/I 3l"iI[HO 3 pO60‘-II/IM HaB4YaJIbHUM IIJIAaHOM:

HapuanbHuii yac Po3mo/1i1 HaBYaIbHUX TOIMH KoHTpoJibHI 3aX0/11
Cemectp . .
Kpenutn aKan. Jlexmii | INpaktudHi Jlabopatopni CPC MKP PP Cemectposuii
roJl. pobotu KOHTPOJIb
6 4 120 18 - 54 48 1 — 3aJlK

PeliTHHT CTY/eHTa CKIAAAETHLCS 3 0aJIiB, sIKi BiH OTPUMYE MPOTSATOM ceMecTpy 3a:
1) BuxoHaHHs Ta 3aXUCT 9 1aGopaToOpHUX POOIT
2) Hanucanusi MOIyJbHOI KOHTPOJbHOI podotu (1 MKP noaiiserbes Ha 3 kourposbhi podoru: KP-1, KP-2,
KP-3)

CemMecTpPOBHM KOHTPOJIEM € 3aTiK.

Cucrema peiiTUHroBuX (BaroBux) 6ajiB Ta KpuTepii ouiHIOBaHHS

1) JIabopaTopHi po6oTu (Mmax 63 6aan)

3a BUKOHAHHS KOXKHOI J1aOopaTopHOT poOOTH MOXKHA OTpUMAaTH

7 6aiB — poOOTY BUKOHAHO Y IIOBHOMY 00Cs31 6€3 TOMHJIOK, PaBUIIEHO O(OPMIIEHUH IPOTOKOJI 3 BiIIOBIIHUIMU BUCHOBKaMH,
poOOTY 110 3aXHMCTY MOJIAHO CBOEYACHO, CTYICHT MOKAa3ye TIMOOK] 3HAHHS 3 TUTaHb pOOOTH, BIIEBHEHO 1 JOKJIATHO BiAMOBIJAE
Ha ITOCTABJICHI 3aITUTaHHS ITiJl 9ac 3aXHUCTY;

6 Gasm — poOOTY BUKOHAHO Y TIOBHOMY 00CSI3i 3 HE3HAYHUMHU MOMMUIIKAMH 200 HETOYHOCTSIMH, B LILIOMY MPABUIBHO O(OPMIICHHIA
MPOTOKOJI 3 BiNOBITHUMU BUCHOBKaMH, POOOTY JI0 3aXKCTY OJIAHO CBOEYACHO, IiJ] Yac 3aXKCTy pOOOTH CTYICHT MOKa3ye 3HAHHS 3
MUTaHb POOOTH, Mai ke BIIEBHEHO BIJINOBIIa€ Ha TTOCTABIICHI 3aITUTaHHSI;

4 6amu — poOOTY BUKOHAHO y IMOBHOMY 00CS31 3 HE3HAYHUMH IMOMHJIKAMH a00 HETOYHOCTSIMH 3 HEUiTKO CHOPMYILOBAHUMHU
BHUCHOBKaMH, pOOOTY /10 3aXUCTY IIOIaHO CBOEYACHO, i/l Yac 3aXUCTY CTYACHT BUSBIISIE HEBIIEBHEHICTh, II0OKa3ye Ca0Ki 3HAHHS
3 MUTaHb POOOTH, HE 3aBXK/M Ja€ BUUCPITHI BiAMOBI/II HA 3aMUTAHHS.

0 GastiB — poOOTYy HE BUKOHAHO, 200 BUKOHAHO HE B TIOBHOMY 00cs131, y p0OOTi HEeMae BUCHOBKIB 200 BOHH HOCSThH JICKJIapaTUBHUH
XapakTep, IiJ] Yac 3aXUCTy CTYICHT HE MOXKE BIIIOBICTH Ha JKOJ{HE IIOCTABJICHE 3aIIUTaHHs 3 TEMH POOOTH.


https://kpi.ua/code
https://kpi.ua/code

Ha mouatky k0>kHOT 1a00paTopHOi pOOOTH MPOBOIUTHCS KOHTPOJILHE OMMUTYBAHHS. Y pa3i He3aJ0BLUILHOTO Pe3yIIbTaTy KOHTPOJIBHOTO
OIMTYBaHHS CTYACHT HE JIOIYCKAETHCSA JO BUKOHAHHS JIAOopaTopHOi pobOTH i oMy HapaxoByeThes mTpadpHuid —1 Gan. Takoxk
mrpadHuii —1 6an HapaxoBY€EThCS 32 HECBOEYACHE TIOJAHHS POOOTH JIO 3aXHUCTY.

2) MonyibHi KOHTPOJIbHI podoTn (Mmax 37 6amis)
Posnin 1 — 10 6aniB, Po3zin 2 — 17 6anis ta Po3nin 3 — 10 6anis. lo Po3niny 1. — 10 mutass, Jlo Po3ainy 2. — 17 nuTans, 10
Po3niny 3. — 10 nutaHs, i, BIANOBITHO, 32 KOXKHY ITPaBWILHY BIINOBIAb HA MUTaHHS MOXKHa oTpuMmary 1 6ar.

ITepenik nmutanpb 10 koxkHOi KP HaBeneno y Po3aini 9, Jlomatok A.

Takum YMHOM pEeHTHHIOBA CEMECTPOBA LIKaJIa 3 KPEAUTHOIO MOAYJIS CKIIAJIa€:
R =63 + 37 =100 0aJis

3a pe3ynbraraMH HaBYajJbHOI pOOOTH 3a Meplll 7 THXKHIB «iJeaJbHUil cTyneHT» mae HaOpatu 40 OamiB. Ha mepmmiii
atectauii (8-i TYKAEHD) CTYJICHT OTPUMYE «3apax0oBaHO», SKIIO HOT0O MOTOYHUN peiTHHT He MeHIe 20 GaiB.
3a pesynpTaTaMu HaBYAIHHOI POOOTH 32 13 TIKHIB HaBYaHHSA «ifeanbHUN cTyneHT» Mae HaOpatu 90 OamiB. Ha mpyrii
atecrarii (14-# TIKICHB) CTyICHT OTPUMYE «3apaxoBaHO», SKIIO HOTO MOTOYHUH peiTHHT He MeHmIe 40 OaiB.
Makcnmanbaa cyma 6aniB ckiaagae 100. st oTpuMaHHS 31Ky 3 KPEIUTHOTO MOAYJS «aBTOMATOM» MOTPiOHO MaTh
peituHT He MeHIIe 60 Oaris.
Heo0xinHOI0 yMOBOIO IOMyCKY 10 3aJiKy € peHTHHT, 0 ckianae He meHmre 40 % Bin pefituarosoi mkamu (R), Todto 40 6amis.
CryneHTH, siki HaOpaju mpoTsroM cemecTpy pedTuHr meHme 0,6 R, a Takox Ti, XTO X0o4e MiJBUIIUTH 3arajbHUil
PEUTHHT, BUKOHYIOTh 3aJIKOBY KOHTPOJBHY poOoTy. IIpu 1pbomy Bci 0aiw, 1o OyJiM HUMHU OTPHUMaHIi MPOTATOM CEMECTPY,
CKacOBYIOTHCS. 3aBIaHHsI KOHTPOJILHOT POOOTH MICTATH 3allUTaHHsI, SIKi BITHOCATBCS JI0 PI3HUX PO3IUIIB KPEIUTHOTO MOAYJIS.
[Nepenik 3anikoBUX 3anuTaHb HaBeAeHO y Po3aini 9, Jlonatok b.
3ajikoBa KOHTPOJIbHA PoOOTa MPOBOAMTHCS Ha OCTAHHHOMY JIAOOPATOPHOMY 3aHSTTI Y CEMECTPi.
biner 3amikoBOi KOHTPOJBbHOI POOOTH MICTHTh YOTUPU TEOPETHYHI NHUTAHHS, KOXKHE NHUTaHHA mo 25 OaliB.
MakcnumanbHO 3a 3aJ1iKOBY KOHTPOJIbHY poOoTy MokHa otpumaty 100 6axiB. IInTaHHS OXOIUTIOIOTH YCi TEMU TUCLUITUIIHH.

CucreMa OlliHIOBAHHS TEOPEeTHYHHUX NUTAHb

25 GaniB —IOBHA, OOTPYHTOBaHA i BUYEPITHA BiANOBIIh HA TIUTAHH, HABESICHI MPAKTHYHI TPUKIIA/IM;

23-22 Gamu — MOBHA, BUYEPITHA BiATIOBIAb HAa UTAHHS;

19-18 6aiB — JOCTATHLO IIOBHA BiJIMIOBIAb HA MMUTAHHS a00 IMOBHA BiAMNOBIAb 13 HE3HAYHHUMHU HETOYHOCTSIMHU,
14-13 GaniB — HENOBHA BiIIOBIb, BIIIIOBIIbL Mac JEsAKi ITOMUIIKH;

0 GastiB — HeMpaBWIIbHA BiIMOBIIL 200 BiAIIOBII HEMAE.

Jnst oTpUMaHHs 3aJiKOBOI OIIIHKH, CyMa BCIX OTPUMAHHUX MPOTIIOM CEMECTPY PEUTHHIoBHX 0aiiB R mepeBoauThCs
3riHO 3 TaOJIUIIEIO:

KinbkicTs 0aaiB Omninka
95...100 BIIMIHHO
85...94 Jy’Ke 1o0pe
75...84 noope
65...74 3aI0BLUILHO
60...64 JIOCTAaTHBO
RD < 60 HE3aJJ0BLIBHO
He BukoHaHI yMOBH JIOITyCKY HE JIONYIIEHO
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Dopatkosa iHpopmauis 3 gucumnniHm (OCBIiTHLOro KOMNOHEHTA)
JOJATOK 1O CUJIABYCY A

Mepexik nutanb A migrorosku g0 KP-1:

OxapakTepu3yiTe OCHOBHI IPEICTaBHUKH HEACPEBHOI CHPOBUHH. [lepcreKTHBN BUKOPUCTaHHS HEAEPEBHOI CHPOBUHH
3 METOI0 OTPUMAaHHS BOJIOKHUCTHX HamiB(paOpHKaTiB.

OnuIriTh CTaH Ta NEPCIEKTHBH PO3BUTKY IEIIF0JIO3HO-TIAIEPOBOr0 BUPOOHUIITBA B YKpaiHi. 3arajbHOCBITOBI Ta 3aI1acH
HJIPC B YkpaiHi.

OxapakTepusyiiTe pojb IeMilero03 y BOJOKHUCTHX HaniBpaOpuKarax i3 HeZiepeBHOI CHPOBUHHU.

Hagenite ocoOnuBoCTi Oy10BH JIITHIHY HEAGPEBHUX BHIB POCIMHHOI CHPOBUHHU.

Knacuikanis HeepeBHOI CHPOBUHH 3a XIMIYHUM CKJIaJIOM Ta BiJ] JDKEpena OTpUMaHHS.

PocnmHa sk cki1aqHUE XIMIYHUH 1 aHATOMIYHIA KOMITIEKC. PicT pocimHn.

Tonka OymoBa KIIITHHHAX CTIHOK. XapaKTepUCTHKA Ta PO3MipPH BOJIOKOH.

OxapakTepu3yiTe MiKpOCKOTIIUHY OYZIOBY HEAEPEBHOI CHPOBHHH.

HaBexitp ynpTpamMikpoCTPYKTypy KIITHHHUX CTIHOK.

XiMiqHa BIACTHBICTh HENEPEBHOI CHPOBUHH. XIMIUYHUHA CKJal Pi3HUX POCIHH 1 CKJIAJOBUX YACTHH OJTHI€I POCIMHHU.
30JIBHICTB 1 CKJIAJ 30JIH.

Mepenik muTanb A5 migrorosku g0 KP-2:

OxapakTepu3yiTe JTyXKHI cIocoOHW BapiHHS BOJOKHHCTHX HamiB(aOpHKaTiB i3 HelepeBHOI cHpoBHHU. Omep>kaHHS
HAITBLICJTIOJIO3N Ta KOBTOI COJIOM STHOT MacH.

OxapakTepu3yiTe Cyiab(iTHI CIIOCOOM OTpUMaHHSA IIEJTIOJNIO3U i3 HENCpeBHOI CHPOBHHHU. TEXHONOTIUHI PEXHMH
BapiHHI.

OxapakTepusyiiTe KUCHEBO-IIyXHi criocoou ozepkanHs BH® i3 HemepeBHOi cupoBuHH. OTpUMaHHS LENIONO3H B
MyJabCalliiHOMY amapari.

OxapakTepusyiiTe KUCHEBO-IyXkHi criocobu onepxxanus BH® i3 nenepeBHoi cupoBuHU. OKCHaMOHOMI3.

JlyxHi cnocoOu BapiHHA BOJIOKHHCTHX HamniB(aOpukariB i3 HeaepeBHOiI cHpoBHHH. OcCOOJIMBOCTI 1 TexXHiKa
0e3mepepBHOTO BapiHHS.

OmuIiTe TeXHOJOTiYHe 00JIaIHAHHS, IKE BUKOPUCTOBYETHCS AJIsS BapiHHS HEJePEBHOT CHPOBHHH.

OxapakTepHu3yiTe OpraHOCOIBEBEHTHI CIIOCOOH Ofiep KaHHS BOJIOKHHCTUX HaIiB(aOpUKaTIB i3 HEJCPEBHOI CHPOBUHH.
BapinHs 3 opraHiYHIMHU KHUCITOTaMH (IEpOKCOKapOOHOBI: IMEPOKCOMYpAIIHHA ab0 MEPOKCOOITORA).

JaiiTe XapaKTepUCTUKY BOJHO-CIIMPTOBOIO BapiHHI.

JaiiTe XapaKTepUCTUKY JTY)KHO-BOJHO-CIIMPTOBOTO BapiHHS.

JaiiTe 3aranbHy XapaKTEpUCTHKY OKHCHO-OPTaHOCOJEBEHTHHX CITOCO0IB JemiTHi(iKarii.

OxapakTepusyiite KMCHeBO-Iy)He BapiHHs — rnporiec NACO.

OTpUMaHHS [EITI0JI03H 13 COJIOMH 1 TPOCTHHH OICYIbPITHUM CIIOCOOOM.

HeiitpanbHo-cynb(iTHUIA cIOCiO Jyist TIepepoOICHHS COJIOMH 1 TPOCTHUHH.

OTpUMaHHS [EJTI0JI03H 13 COJIOMH 1 TPOCTUHH OiCYIb()ITHUM CITOCOOOM.

JlaiiTe XapakTepUCTHKY BILIMBY OCHOBHHX (akTopiB cynb(iTHOro BapinHs Ha nokazHuku BH® i3 HJAPC. CynbditHi
CIocOo0OM OTPUMAaHHS IEM0N03:. TEeXHOIOTIYHI PeKIMH.

JaiiTe XapakTepuCTUKY BapiHHA 3 GeHomaMu.

JaiiTe XapaKTepuCTUKY BapiHHA alleTaTHO KHCIIOTOIO.

Hepexik nutanp A5 migrorosku 10 KP-3:

Jaiite XapakTepHCTHKY BiAIpaIibOBaHNM II0I0KaM cyibgitHOTro Bapinasa HJIPC.

OxapakTepu3yiiTe BAKOPUCTAHHS BiANPAIlbOBaHUX IIOJIOKIB CyJb(iTHOTO Ta OicynbgiTHoro Bapinus H/IPC.

JlaiiTe XapakTepHCTHKY BiIpaiboOBaHIM II0JI0KaM IyxHoro Bapinas HIAPC.

OnuuriTe 0COOTUBOCTI 3HEKPEMHIOBAHHS YOPHUX MIOJIOKIB micis BapinHsa H/IPC.

OxapakTepu3yiiTe BUIIapOBYBaHHS Ta CHAJIOBaHHS YOPHUX IIOJOKIB micys Bapinaa HIAPC.

OxapakTepusyiiTe KaycTU3allifo i pereHeparito YOpHUX I0JI0KIB micis Bapinas H/IPC.

Jaiite xapakTepuCTHKy €(eKTUBHOCTI BUKOPHUCTAHHS OJHOPiUHIX pociuH y LIITIT.

HageniTh OCHOBHI TEXHIKO-€KOHOMIUHI ITOKa3HUKH Ta €KOJIOTi4HI ()aKTOpH BUKOPUCTAHHS OAHOPIuYHKX pociuH y LTI
OxapaxkTepusyiite ekosoriuHi pakropu BupoObHunTBa nemoinosu i3 HAPC.

OnwmriTe omiaky npuaatHocTi H/IPC amst oTpuMaHHS 1eT0I030.
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JOJATOK 1O CHJIABYCY b

Ipudan3Hmnii nepesiik NUTAHb, IKI BAHOCATHCS HA CEMECTPOBHUIl KOHTPOJIb 3 KPEIUTHOT0

MOAYJIfl «TexHoJiorist HelepeBHAX BOJOKHHCTUX HamiB(padpukaTiB»

. HaBeniTe npukiany OCHOBHUX MPEICTaBHHUKIB HEJIEPEBHOT CUPOBHHH Ta AalTe IX KOPOTKY XapaKTEPHCTHKY .

. OnuiTh 0cOOIMBOCTI 3HEKPEMHIOBAHHS YOPHUX IOJIOKIB IiCJIs BapiHHS HEJCPEBHOT CHPOBUHH.

. OnuiTh cyab(iTHO-IIYKHHUH CIIOCciO BapiHHS HEJEPEBHOT CHPOBUHH.

. HaBenite xnacucikariro HelepeBHOT CUPOBHHY 32 XIMIYHMM CKJIaJIOM Ta BiJI JpKepeiia OTpUMaHHSI.

. JaiiTe XapaKkTepHUCTHKY BiAPaIlbOBAaHAM PO3YHHAM (YOPHHUM IIIOJIOKAM) MiCIIs JTy>KHOTO BapiHHS HEACPEBHOI CHPOBHHH.

. OnuIiTh mepeBaru Ta HeJOMIKH KHCHEBO-TyxHoro Bapinas HIPC.

. OxapaxTepusyiite Mopdooriduay OyJ0By HeJlepeBHOI CHPOBHHH. AHATOMIUHI eIeMEHTH OKpeMuX npeactaBHuKiB H/IPC.
. HaBeniTe OCHOBHI TeXHIKO-eKOHOMIYHI TIOKa3HUKH Ta €KOJIOTi4HI ()aKTOPH BUKOPUCTAHHS OqHOpigHIX pociuH y L{ITIT.

JaiiTe XapakTepHUCTHKY OONaqHAHHS U BapiHHS HElEPEBHOI CHPOBHHH.

Oxapakrepu3yiTe MiKpOCKOIIUHY OyZOBY HeIepeBHOI cHpOBUHH. Po3mipu kimiTiH, pocauHHUX BosokoH H/IPC.

. OxapaxTrepu3yiite ekooriuti axTopu BUpoOHUNTBA Heono3u i3 HJIPC.

OxapaxTepusyiite kucHeBo-1yxHe BapinHst H/IPC Ha npuxiaai npouecy NACO.

HaBeziTh XiMi4Hi BIaCTHBOCTI HeIepEeBHOT CHPOBUHHU. XIMIYHUH CKJIAJl PI3HUX POCIIMH 1 CKIIaJOBUX YaCTHH OJIHIET pOCINHH.
OnuuiTh peakiii, 1o nepediraloTh Mg 4ac KUCHeBO-IyxHoro Bapinas H/APC.

JaiiTe xapakTepuCTHKY e()eKTHBHOCTI BUKOPUCTaHHS OAHOPiuHKUX pociuH y LITIIT.

OxapakTepu3yiTe CTaH Ta MEPCIECKTUBH PO3BUTKY IIETFOJIO3HO-IANIEPOBOTr0 BUPOOHUIITBA B YKpaiHi.

OnwumriTe BIUIMB OCHOBHUX (PAKTOPIB CYIH(PITHOTO BapiHHA Ha MMOKa3HUKH SKOCTI BOJIOKHUCTHX HamiBgpabpukaris i3 HAPC.
JaiiTe XapakTepHCTHKY OPTaHIYHUX PO3UYMHHUKIB JUIS BAPIHHSA OPraHOCOIbBEHTHUMH CIIOCOOAMH.

OxapakTepu3yiTe 3araJbHOCBITOBI Ta 3aIlaCH HEAEPEBHOI CHPOBHHU B YKpaiHi.

OnumriTe 0COOIUBOCTI 3HEKPEMHIOBAaHHS YOPHUX MIONOKIB micis Bapinas H/PC.

JaiiTe 3aranbHy XapaKTepUCTHKY OPraHOCOJIBBEHTHUX CIIOCOOIB MemirHiQikarii HeaepeBHOI CHPOBHHHU.

OnwuiriTe BAACTUBOCTI BiANPAIbOBAHKUX MIOJIOKIB ITICIS JY)KHOTO BapiHHS HEICPEBHOT CUPOBUHH.

JaiiTe 3araipHy XapakTepUCTHKY OTPHUMaHHS HaIlBIEIIOJIO03H 13 COJIOMH.

OxapaxTepusyiite kucHeBo-IyxHe BapinHs H/IPC y nynbscauiiiHomy anapari.

Herpaauuiiiai cmiocoOu oTprMaHHs LIEII0I03U. 3arajbHi BiZIOMOCTI.

OnwuiriTe epeBaru Ta HEAOMIKH KUCHEBO-TY)KHOTO BapiHHS HEIEPEBHOI CHPOBUHH.

OnuuiTh BapiHHS COJIOMH Ta TPOCTHHU MEPIOJUYHHUM JTY)KHUM CHOCOOOM.

JaiiTe XapakTepUCTHKY OPTaHIYHUX PO3UYMHHUKIB JUISl BAPIHHS OPraHOCOIbBEHTHIMH CIIOCOOaMHU.

Oxapakrepu3yiTe eKoJIoTiuHiI (haKTOpH BUPOOHHUITBA meirono3u i3 HAPC.

JaiiTe 3aranbHy XapaKTepUCTHKY JTY)KHHX CIIOCO0iB felirHidikamii HerepeBHOT CHPOBHHH.

HageniTe OCHOBHI TEXHIKO-€KOHOMIYHI TIOKa3HUKH Ta €KOJIOTi4HI ()aKTOPH BUKOPUCTAHHS OMHOPiYHUX pociuH y LIIIT.
OxapakTepH3yiTe repeBary Ta HeI0JIiKH BapiHHS COJIOMH JIy>KHUMH Ta CyJIb(QITHUMHU cIIoco0aMu.

OxapakTepH3yiTe BUIIapOBYBAaHHS Ta CHATIOBAHHS YOPHUX IOJIOKIB IMiCJIsl BAPIHHS HEJAEPEBHOI CHPOBUHU.

JaiiTe 3aranbHy XapaKTEePUCTUKY OKACHO-OPTaHOCOJIbBEHTHUX CIIOCO0IB AeirHi(iKarrii.

Onwumrite TOHKY OyIOBY KIITHHHHUX CTIHOK. XapaKTEPUCTHKA Ta PO3MIipH BOJIOKOH.

JaiiTe XapakTepUCTHKY KUCHEBO-ITy>kHOTO BapiHHs — mporiec NACO.

OpraHocoJIbBEHTHI CIIOCOOM Oep)KaHHS BOJOKHUCTHX HamiBdadpukariB i3 HIAPC. BapinHs 3 opraHidyHUMH KHCJIOTAMU

(TepokcokapOOHOBI: MEPOKCOMYpaInHa a00 EPOKCOOIITOBA)
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