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IIporpaMa HaBYAJIbHOI Y CHUILTIHU

1. Onuc HaBYAJBLHOI AUCHMILIIHY, il MeTa, IpeMeT BUBYAHHS TA Pe3yIbTaTH HABYAHHS

Onuc IMCHUILTIHN.

CydacHa eKoJOriyHa CHUTyalis, sKa CIPUYMHEHA MepeayCiM IMOCHIEHHSM aHTPOIOI€HHOTO Ipecy Ha
6iochepy, morpedye po3poOKH HiTKOi, 00’€KTHUBHOI Ta HAYKOBO-OOTPYHTOBAHOI CHCTEMHU E€KOJIOT1YHOTO
MOHITOpUHTY. J[7Is1 TIPOBEACHHS €KOJOTIYHOTO JOCTIHKEHHS HEOOXITHO IIBHUAKO BHU3HAYATH XIMIUHY
OpUPOAY Ta CKJaJl PEUuOBHH-3a0py/JHIOBAYIB, IO MOXHA 3a0e3MeYMTH 3a 3aCTOCYBaHHS CEHCOPIB
(1aT4MKIB), SIKI € CEJIEKTUBHUMH JJIs NEBHOro BMJy 3a0pynHioBauiB. [Ipouenypa TecTyBaHHS MoOXKe
pO3rIIgaaTHCs K TEXHOJIOTISI KOHTPOIIO 3a0pyAHEHb HaBKOJHUIIHBOTO CEpeAOBUIa a00 aHTPOIOTEHHUX
BIUTMBIB Ha JOBKIJUIS, 110 3/IIHCHIOETHCS 33 YUACTIO SIK XIMIYHHX, TaK 1 010JIOTTYHUX CEHCOPHUX CHUCTEM. I,
mepulr 3a yce, B PI3HMX HamnpsMKax O10TeXHOJOril, MeIW4YHOI MPAaKTUKHU, OXOPOHU HABKOJIMIIHBOTO
CEpeIOBUILA TOIIO HA/J3BUYAMHO BaXIJIMBA POJIb TAKMX XIMIYHHUX, O10JIOTIYHMX 1 IMyHOJIOTIYHUX aHANI31B.
Ili anami3u MOBUHHI OyTHM HPOCTUMH, AOCTYIHMMH 1 Hemoporumu. Jlns iX mpoBeneHHs HeoOXiTHi
IHCTPYMEHTAJIbHI €JIEKTPOHHI TPHUCTPOi, IO BOJIOMIIOTH BIAMOBIAHUMH XapaKTepUCTUKAMHU. Takumu
OPUCTPOSIMM 1 € OI0CEeHCOpH, NPUHIMNI poOOTH SKUX IojsAirae B HacTynHomy. [l aHamizy
BUKOPHCTOBYIOThCSI O10JIOT1YHI MaTepianu: (EepMEHTH, aHTHUTLIA, PELENTOpU KIITUH abo KIITHUHH, SKI
PO3MIIIYIOTBCS Ha cremianbHid ¢i3uyHii noBepxHi. Ilpu B3aemonii GiomaTepiany 3 aHATITUYHUM
PO3YMHOM BUHHMKAE 010XIMIYHUI CUTHAI, SIKUH TIEPETBOPIOETHCS B €JIEKTPUYHUH 1 (DIKCY€ETHCS HA MOHITOPI
KomI'rorepa. Bech ckiiagHuii mpouec 3aiiMae Kijgbka XBUIJIMH.

Jucnumiina Bukianaerscs B 1 cemectpi. Kypce npusnadennii 03HalloOMUTH CTYJEHTIB 3 XIMIYHUMU
Ta 010JIOTIYHUMHU CEHCOPHUMHU CHCTEMaMH, SIK1 € JaTYMKaMH Ha ME€BHI PEYOBUHH 1 BUKOPUCTOBYIOThCS /IS
BUSIBJICHHS Ta aHaJli3y PEYOBHH B JIarHOCTUYHUX LIJISAX Ta MPH 3A1HCHEHHI MOHITOPUHTY 3a0pyJHEHOCTI
JIOBKIJLJIA.

Merta HaBYaJIbHOI AMCUUILIIHK. MeTor HaBYaJgbHOI JUCHMIUIIHU € (GOpMYyBaHHS y CTY/AEHTIB
3IaTHOCTEH /10 TPOBENEHHS JOCTI/PKEHb Ha BIAMOBITHOMY piBHI (aHalli3 pI3HUX CEpPEAOBHI 3a
BUKOPHCTAHHS CEHCOPHHUX TEXHOJIOT1i1). MeTO0 € He TUIbKH TpaJuIliiiHe 3aCBOEHHS OKPEMUX TEOPETUYHUX
NOJIOKEHb 1 NMPaKTHYHUX YMiHb Ta HAaBUYOK, a M PO3BUTOK Y CTYIEHTIB 3II0HOCTEW 10 aHalizy,
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y3arajibHEHb, MOTTUOJICHOTO Ta €()eKTUBHOTO BUKOPUCTAHHS Y MPAKTUYHIN AISITBHOCTI OTPUMaHUX 3HAaHb
3 010CEHCOPHUKH.

3riiHO 3 BUMOTaMH OCBITHBO-TIPO(ECiiHOT mporpamu 3100yBayi BUIOi OCBITH MMOBHHHI 3aCBOITH
KOMIIETEHTHOCTI, SIKUMH IOBUHEH OBOJIOJIITH 3700yBay:

IIporpaMHi KOMNIETEHTHOCTI
O®K 2. 3maTHicTh 3IIHCHIOBATH MONTYK He0OXiHO1 iH(opMallii B HAyKOBIH 1 TEXHIUHI i JliTepaTypi, 6azax
JAHUX Ta 1HIINX JDKEpemax.
®K 6. 3paTHiCTh IUIaHYBaTH 1 BUKOHYBAaTH CKCIIEPUMEHTaJIbHI pOOOTH B Taly3i O10TEXHOJIOTII 3
BUKOPHUCTAHHSM Cy4acHHUX 00JIaHAaHHS Ta METOIB, IHTEPIPETyBaTH OTPUMaHI JaHi Ha OCHOBI CYKYITHOCTI
CY4YacHUX 3HaHb Ta YSBJIEHb PO 00’ €KT 1 MPEAMET AOCIIPKEHHS, pOOUTH OOIPYHTOBaHI BUCHOBKH.
OK 8. 3paTHICTH MPOTHO3YBATH HANPSAMKH PO3BUTKY Cy4acHO! O10TEXHOJIOTii B KOHTEKCTI 3arajbHOro
PO3BUTKY HAYKH 1 TEXHIKH.

IIporpamHi pe3yJibTaTH HAaBYAHHSA

ITPH 9. BMmitu po3pobmsiti, o0rpyHTOBYBAaTH Ta 3aCTOCOBYBATH METOAM Ta 3aCOO0M 3aXUCTY JIOJWHU Ta
HABKOJIMIITHBOT'O CEPEIOBHIINA Bil HEOE3MeUHNX (DAKTOPIB TEXHOTCHHOTO Ta 010JIOTTYHOTO IMTOXOKEHHS.
ITPH 13. OuiHoBaTH aKTyaJIbHICTh JAOCIIIKYBAaHUX HAYKOBHX MpoOIeM, IPUIATHICTh BIIOMUX HAYKOBUX
METO/IIB JUIA iX JTOCIIKCHHs] Ha OCHOBI1 aHai3y HasBHUX JIaHUX Ta MyOmikalii y mpoBiAHUX BUIAHHAX.

2. IlpepexBi3uTH Ta MOCTPEKBI3UTH TUCHUILTIHM (Miclle B CTPYKTYPHO-JIOTiUHil cxeMmi
HABYaHHA 32 BiINOBiIHOI0 OCBITHLOI) TPOrPaMoIo)
IIpepexBizuTu: MaTu 6a30Bi 3HaHHA 3 0i0TeXHOJOTrIi, Ol0XiMil Ta Ximii, OCHOB i1H)KEHEpii, pIBEHb
BOJIO/IIHHS aHTTICHKOI0 MOBOIO HE HIDKYE A2.
IMocTpeKBi3MTH: OTpUMaHi pe3yJIbTATH HABYAHHS € MIATPYHTSIM IS TOAAJIBIIOTO MPOXOIKEHHS
HAYKOBO-JOCITITHOT IPAKTHKH Ta BUKOHAHHS MariCTepChKOi qucepTaii.

3. 3MicT HaBYATBHOL AU CHUILTIHU
Po3ain 1. BCTYII
Temal.l. XapakTepucTUKa CCHCOPUKH SIK MIKIUCIUILUTIHAPHOT 00J1acTi
Pozain 2. XIMIYHI CEHCOPHI CUCTEMUA
Tema 2.1. XapakTepucTHKa XiIMIYHUX CEHCOPHHUX CUCTEM
Pozaia 3. BIOJIOTTYHI CEHCOPHI CUCTEMUA
Tema 3.1. 3arampHa XapakTepUCTHKA 010CEHCOPHHUX CUCTEM
Tema 3.2. depMeHTHI CEHCOPHI CUCTEMHU
Tema 3.3. Marepiaiu i TEXHOJIOTIi BUTOTOBJICHHSI aMIIEPOMETPUIHUX ITEPETBOPIOBAYIB
Tema 3.4. Knitunsi 6ioceHcopu. MyJIbTUCEHCOPHI CUCTEMH
Tema 3.5. biocenekTuBHI e1eMeHTH 010CEHCOPIB HA OCHOB1 010MIMETHKIB.
Tema 3.6. KomepiiiiiHi BapiaHTH clcTeM Ha OCHOBI 010CE€HCOPIB
Po3ain 4. Hanocencopu.

4. HapuyanbHi maTepiaiu i pecypcu

ba3osa aireparypa:
1. Kysbmincskuit €.B., llypceska K.O., T'ony6 H.b. bionoriuni Ta XiMiuH1 CEHCOpHI cucTeMu. |.
EnexktpoxiMiuHe MIATPYHTS CEHCOPHUX TeXHOJOT1H: HaBuanbHuil MOCIOHUK AJI CTYJIEHTIB HANpAMy
nigroroBku 6051401 «biotexHomorisy, rpud «PekomennoBano Meroauunor pagoro HTYY «KIID» Bix
17.11.2011, mp. Ne 3, cBin-Bo HMY Ne E 11/12 — 065», Kuis, « HTYY «KIIl», 2011, 202 ctop.,
Enextponni TekcroBi gani (1 ¢aitn: 5,75 M6aiit). Ha3pa 3 ekpana
http://library.kpi.ua:8080/handle/123456789/1644.

2. Kysbmincskuit €.B., llypcska K.O. Bionoriuni Ta xiMmiuHi ceHcopHi cuctemu. 1. [TonsaTrs,
BU3HAYEHHS Ta OCHOBU CEHCOpHUKH: HaBuanbHUI MOCIOHUK IS CTYIEHTIB HanpsAMy miarotroBku 6051401
«bioTexnomoris», rpud «PexomennoBano Meroauanotro pagoro HTYY «KIII» Bixg 15.11.2012, ip. Ne 3,
cBig-Bo HMVY Ne E 12/13 — 049», Kuis, « HTYY «KIll», 2012, 241 crop. EnextponHi TekcToBi gaHi (1
daiin: 11.14 Moaiit). Ha3sa 3 expana https://ela.kpi.ua/handle/123456789/2487.

3. Usipyk B.IL, ITonsxos C.I'., I'epacumenko FO.C. EnekTpoximMiuHuil MOHITOPUHT TEXHOT€HHHUX
cepenosuil. K.: Akagemnepionuka. -2007.- 321c.
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https://ela.kpi.ua/handle/123456789/2487

4, Hzsnesud C.B., Conmarkin O.I1, HaykoBi Ta TEXHOJIOT1UHI 3acayl CTBOPSHHS MiHIaTIOPHUX
enekTpoxiMiuHuX Oilocencopis. / KuiB: Haykosa gymka, 2006.- 256 C.

S. Ky3bMmincekuii €.B., Hlypcbka K.O. BioenekTpoximiuni ocHOBH OioeHepreTuku: HaBuambHUiA
MOCIOHUK JUTs CTYIeHTIB Hanpsmy miarotoBku 051401 «biotexHomorisy, rpud «PexomeHoBaHO
Metonuunoto pagoro HTYY «KIII» Bix 17.01.2013, mp. Ne 5, cBig-Bo HMY Ne E 12/13 — 072», Kuis, «
HTVYYVY «KIII», 2013, 480 crop. Enexrponni Tekcrosi nani (1 ¢aitn: 9.72 Mb6aiiT). Ha3a 3 ekpana
https://ela.kpi.ua/handle/123456789/3548

JonmomixkHa JiiTeparypa:

6. KyseMmincekuii €.B., lllypceka K.O. IIpo6iaemHi muTanHs eK0O10TEXHOJIOTIT Ta O10€HEPreTUKH
[Migpyunuk as crynentiB BH3 creniansHocTi 162 «bioTexHonorii Ta 6ioiHxkeHepish» (Tpud HaIaHO
Buenoro pagoro KIII im. Iropst Cikopcebkoro; mpotokon Ne 5 Big 14.05.2018p.), Kuis: KIII im. Irops
Cikopcebkoro, 2018. - 75 c.

7. Boiitosuu I./1., KopcyHncbkuii B.M., [nTenekryanbni ceacopu / KuiB: [HCTUTYT KIOEpHETUKH 1M.
B.M.I'nmymikosa, 2007. — 514 c.
8. JCTY 2603-94 AnainizaTopu rasiB Jjisi KOHTPOJIFO BUKHIIB MIPOMHCIIOBHX ITiAMIPUEMCTB. 3arajibHi

TEXHIYHI BUMOTH Ta METOJU BUIIPOOyBaHb. [lepxkcTannapt YKpainu.

9. Encyclopedia of Sensors, Ed. C.A.Grimes, E.C.Dickey, M.V.Pishko, American Scientific
Publisher, California, USA, 2006, V. 7, P.331-339.

10.  Sergeyeva T., Piletska O., Piletsky S., Rationally designed molecularly imprinted polymer
membranes as antibody and enzyme mimics in analytical biotechnology. BBA Advances, V. 3, 2023, ISSN
2667-1603, https://doi.org/10.1016/j.bbadva.2022.100070.

11.  Huang X., Zhu Y., Kianfar E., Nano Biosensors: Properties, applications and electrochemical
techniques, Journal of Materials Research and Technology, V. 12, 2021, P. 1649-1672, ISSN 2238-7854,
https://doi.org/10.1016/j.jmrt.2021.03.048.

12. He L., Eastburn M., Smirk J., Zhao H. Smart Chemical Sensor and Biosensor Networks for
Healthcare  4.0.  Sensors.  2023;  23(12):5754.  https://doi.org/10.3390/s23125754.  URL:
https://www.mdpi.com/1424-8220/23/12/5754.

13.  CepreeBa T. A., €nbceka I'. B. biocencopu. 3’emHanHs xuBoro 3 HeXxxuBMM. Science and Science
of Science, 2016, Ne 3. C. 60 — 70. http://dspace.nbuv.gov.ua/bitstream/handle/123456789/132282/05-
Sergeyeva.pdf?sequence=1

14.  JIzsanesuu C. B. AMnepomerpuuti ¢pepmenTHi 6iocencopu / C. B. [I3saeBud // Biotechnologia Acta.
-2008.-T. 1, Ne 1. - C. 46-60. - Pexxum moctymy: http://nbuv.gov.ua/UJRN/biot 2008 1 1 7
http://koldog.univ.kiev.ua/sites/default/files/Biotechnology 08 1 P46-60 1.pdf

HaB4yajaLHMii KOHTEHT

5. MeToanka onaHyBaHHSI HABYAJIbLHOI AU CHHUILIIHU (OCBITHHLOT0 KOMIIOHEHTA)
5.1 Jlekuiiini 3aHATTH

Ne
3/m
1 Po3ain 1. Beryn

Tema 1.1. XapakTepucTuka CeHCOPHKH K MIKIHCHUILIIHAPHOI 00J1aCTI

Ictopis nutanns. [uBecTuii B po3BUTOK O6i0oceHcopiB. HanorexHosorii. bioenekTpoximiune
miArpyHTs ceHcopuku. IIpeamer Ta 3micT enekTpoxiMmii. XiMIUHUI Ta eIeKTpOXiMIUHUI
MOTeHITIau. Buan enekTpoxiMivHUX CHUCTEM Ta iX CKIJIaaoBl. bioenekTpoximis.

Jlitreparypa: 1 +2

2 Po3aia 2. Ximiuni ceHcopHi cucTeMu

Tema 2.1. XapakTepucTHKa XiMiYHUX CEHCOPHUX CHCTEM

Busnauenns mnouate. Kiacudikamis Ta npuHoun aii XIMIYHHUX CEHCOPIB: ONTHYHI,
MacoYyTJIMBI, TEIJIOYYTJINBI, €IEKTPOXIMIYHI Ta CEHCOPH Ha MOJIBOBUX TPAH3UCTOPAX.
Enextponu, mo 3acTOCOBYIOTHCS B €JIEKTPOXIMIYHMX CEHCOPHHX CHCTEMax: IMEpIIOoro Ta
JPYToro poAay, ra3oBi, iHepTHiI MeTaneBi. KOHCTPYKIIiT ONTHYHUX CEHCOPIB Ta MPUHIMI iX

Ha3Ba Temu Jiekuii Ta nepeJiik OCHOBHHX IUTAHb
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po6otu. loncenexktuBHi enexkTpoau. KomepuiiiHi BapiaHTH CHUCTEM Ha OCHOBI XIMIYHHX
CEHCOPIB.
Jlireparypa: 1.

3 Po3aia 3. biosoriuni cencopHi cucremu

Tema 3.1. 3arajibHa XapaKTepUCTHKA GiI0CEHCOPHHUX CHCTEM

Buznauenns nonsate. ®i3uyHi TpaHcatocepu. biocenekTHBHMM po3MTi3HABAIBLHUHN CIIEMEHT.
CyuacHi MeTOAM 1 OCHOBHI NMPUHIUNM iMMOOUmi3amii ¢epMeHTIiB Ta KIiTHH. Pi3Hi
NpUHIUIK poOoTH 6ioceHcopi. Knacudikaris 6i10ceHCOpIB.

Jlireparypa: 2.

4 Tema 3.2. ®epMeHTHI CeHCOPHi cHCTEeMHU

Enexrpoximiuni 6iocencopu. beameniatopni amrepomeTpuuHi 6ioceHcopu. MemiaTopHi
amMIepoMeTpUYHI 610CEHCOPH.

Jliteparypa: 2, 14.

5 Tema 3.3. Marepiaam i TexHosorii BHIOTOBJIEHHSI aMIEPOMETPHYHHX
NepeTBOPIOBaYviB

AMIIepOMEeTpUYHI CEHCOpPH, OCHOBaHI Ha MPAMOMY IEPEHECeHHI eNeKTpoHiB. AdiHHI
OiocerHcopu. Tumm enexkTpomiB i BapiaHTH MiAKIIOYEHb, [0 BHUKOPHUCTOBYIOTHCS B
amnepomertpii. CyuyacHi MaTepialid 1 TEXHOJOTIi BHUTOTOBIEHHS aMIEPOMETPUYHHUX
neperBoproBaviB.  Po3poOka  1a00paTropHOTO  MPOTOTUIY  aMIIEPOMETPUIHOTO
dbepmenTHOro 6ioceHcopa Aisi BU3HaueHHs riinepuny. llepeBarm 6iocencopiB. Chepu
3acToCcyBaHHS 010CEHCOPIB.

Jliteparypa:l, 2.

6 Tema 3.4. KniTunni 6iocencopu. MyJIbTHCEHCOPHi CHCTEMH.

bioceHcopm Ha OCHOBI POCIMHHUX 1 TBapMHHMX TKaHWH. bioceHCOpM Ha OCHOBI
MiKpooprani3miB. ['eHeparlisi eleKTpUYHOrO CTpyMy MikpoopraHismMamu. IlepcnexTuBu
PO3BUTKY CEHCOpPIB Ha OCHOBI KIITUH OakTepiii. MyJIbTHCEHCOPHI CHUCTEMH.
MynbpTudyHKIIIOHATEHE BUKOPHCTaHHS (epMeHTIB B Oiocencopax. [IpoGiiemu cTBOpeHHS
MyJbTHCEeHCOpiB. [lopTaTuBHI cucteMu (Mpuiaaan) st poOOTH 3 MyJIbTHOI0CEHCOPaMH.
Jliteparypa: 2, 4.

7 Tema 3.5. BiocesiekTHBHI eleMeHTH GioceHcopiB Ha ocHOBI GiomimMeTukiB. [IprHIIMT
MOJIEKYJIIPHOTO IMITPUHTUHTY. KOBasleHTHUI Ta HEKOBaJICHTHUN MOJIEKYJISIpHUIM
IMOPUHTUHT.CTBOPEHHS CEHCOPIB Ha OCHOB1 010MIMETHKIB, IPUKJIAIU PUCTPOIB.
Jliteparypa: 10, 13.

8 Tema 3.6. Komepuiiini BapianTn cuctemM Ha 0CHOBI OioceHcopiB

Cdepu 3actocyBanHs 6i0ceHCOPiB. AHAMI3aTOPH ISl KIIIHIYHOT J1arHOCTUKH.

ITopTaTuBHI aHaMi3aTOPH 11 BUKOPUCTAHHS B IOMAalIHIX yMoBax. CHcTeMH JUIs in VIvo
MOHITOPHHTY B KJIIHIYHUX YMOBaX. AHaJII3aTOPH JUIsl XapuoBOi IPOMHUCIIOBOCTI,
010TeXHOJIOT1YHOT0 BUPOOHMIITBA 1 €KOJIOTTYHOI'O MOHITOPUHTY. AHAJI3aTOPH JUIs
KOHTPOJIIO TIPOIECY BUPOOHUIITBA Ta KOCTI MPOAYKTIB. AHATI3aTOPH JJIsi €KOJIOTIYHOTO
MOHITOpUHTY. OCHOBHI TeH/ICHIIIi PO3BUTKY CEHCOPHUX TE€XHOJIOTIH.

Jlireparypa: 1, 12.

9 Po3ain 4. Hanocencopu. XiMiuHi ceHCOpU Ha OCHOBI HaHOMarepiaiiB. CeHcopu Ha OCHOBI
HaHOYaCTMHOK MeTtaiB. CeHcopu Ha OCHOBI KBaHTOBUX TO4YOK. CEHCOpHM Ha OCHOBI
HAHOJPOTIB. BrockoHaneHHs OGi0CEHCOPIB 3a JOMOMOIOI0 pI3HMX HaHOMAaTepiajiB.
ByruneneBi HaHOMaTepiaiu 1Ji CTBOPEHHS 610CEHCOPIB.

Jlireparypa: 2, 11.

5.2 CemiHapchbKi 3aHATTSH
MeToro NmpakTUYHHUX 3aHATh JAHOTO KypCy € TMOTJIHOJEHHS 1 3aKpilUIeHHS 3HaHb CTYJAEHTIB i3
010JI0T1YHUX Ta XIMIYHUX CEHCOPHUX CUCTEM, HAOYTHUX I1J] Yac JIEKLiH Ta y Mpolieci BUBYEHHS HaBYAIbHOI
iH(hopMaIlii, 110 BUHOCUTHCS HA CAMOCTIHHE OIpaIfOBaHHS.



Kinbkic

Ne
o/ Ha3Ba npakTH4YHOr0 3aHATTS Th ayl.
TOJAMH
1. KoHaykToMeTpu4Hi CEHCOPHU: PO3PAXYHOK €JIeKTPONPOBITHOCTI PO3YMHIB. 2
Jlimepamypa: 1, 2.
2. Onrtuyni ximiyni ceHcopu: 3akoH byrepa-Jlam0Oepra-bepa, po3paxyHok 2

Kkoeginienra norannanus. IlorenniomerpuyHi cencopu: piBHsiHHs HepHcra,
PO3PaxyHOK €eJIEKTPOJAHMUX MOTEHIIiAJIiB eJIeKTPOdiB.
Jlimepamypa: 1, 2

3. Metoau iMmMo0iJizanis 6ioj10rivHOr0 MaTepiajy Ha MoBepxHIO GioceHcoOpiB 2
Jlimepamypa: 1, 2

4, Buxopucranus imynogepMeHTHOr0 aHali3y y GioceHcopuri 2
Jlimepamypa: 1, 2

5. ®epMeHTHI ceHcopu: piBHsiHHSI Mixaesica-MeHTeH. 2
Jlimepamypa: 1, 2.
6. @depMeHTHI CeHCOPHM: PO3PAaXyHOK IIBUAKOCTI OioxXiMiuHOI peakunii Ha 2

eJIeKTPO/i, BILUIMB iHTi0iTOPIiB HA MBUAKICTH peakiii.
Jlimepamypa: 1, 3.

7. Enexkrpoximiuni 0OioceHcopu Ha O0CHOBi (epMeHTIB IJIIOKO300KCHIA3M, 2
X0JIiHecTepasu, ypeasu, THPO3MHA3HU, AJIKOI0JIbOKCHAA3H.
Jlimepamypa: 1, 2.

8. Oco0smBoCTI 0ioceHCOPIB HA OCHOBI POCJIMHHHUX TKAHHMH. 2
Jlimepamypa: 1, 2

9. Enexrpoximiuni 0ioceHcopn Ha OCHOBi KJITHH 3eJIeHUX MiKpoBoaopocTei 2
Chlorella Vulgaris.
Jlimepamypa: 1, 2.

10. | Hanocencopu. XiMiuHi ceHcopH Ha ocHOBi HaHOMaTepiaJiB. Hano6iocencopu. 4
Jlimepamypa: 1, 2.
11. | BiocejiekTHBHI ejleMeHTH GioceHCcOpiB HAa 0cHOBI GiomiMeTukiB. [TpuHIMn 4

MOJIEKYJISIPHOTO IMIPUHTUHTY. KOBaJIeHTHUI Ta HEKOBaJIEHTHUN MOJIEKYJISIPHUN
IMOpUHTHHT. CTBOPEHHS CEHCOPIB Ha OCHOB1 010MIMETHKIB, IPUKIIAAN
IPUCTPOIB, poOOUl XapaKTEPUCTUKH, IPUHIIUIHN POOOTH.

Jlimepamypa: 10, 13.

12. | Buxopucrtanusi 6ioceHcOpiB y MeANLMHI. 4
Jlimepamypa:1, 2.

13. | 3acTocyBaHHSI CEHCOPHHX TEXHOJIOTIi Y Xap4oBiii MPOMHCI0BOCTi. 2
Jlimepamypa: 1, 2.

14. | BukopucranHs 0ioceHCOpiB AJisi KOHTPOJIIO 3a0pyAHEHHS] HABKOJIUIIHbLOIO 2
cepe1oBHIIA.
Jlimepamypa: 1, 2.

15. | MKP 2

6. Cawmocriiina podoTa cTyaeHTa
Jiis camocTiitHOT po6oTH cTyneHTa nependadero 96 roa. /st ounoi (1eHHO1)/ nucTaHIiitHOT hopmu
MIPOIMOHYETHCS TAKUX PO3MOJLT FOJIMH 32 TEMAMHU 1 BUJAMH pOOIT:
1) Ha migrotosky no iciuty 30 ro.
2) Ha nigrotosky 10 MKP 4 ron.
3) Ha Bukonanus PI'P 15 ron.
4) Ha miAroToBKy 10 CEMiHAPChKUX 3aHATh 29 TOI.
5) Ha miaroToBky jo JeKIiitHUX 3aHsTh 18 ro.



IMoniTuka Ta KOHTPOJIB

7. IojiTMka HABYAJbHOI JUCHHUILIIHH (OCBITHHOT0 KOMIIOHEHTA)
CucreMa BUMOT, SIKi CTaBJIATHCS Mepe CTYIeHTOM:

e  Ha JIEKII BUKJIAAa4 KOPUCTYETHCS BIACHUM IPE3CHTAI[IHHUM MaTepialioM; BUKOPHUCTOBYE Kiac Ha
iatopmi G suite for education ans BUKIagaHHA MaTepialy MOTOYHOI JEKIil, JOJAaTKOBOI iH(OpMaIlii,
METOIUYHUX BKa3iBOK 710 BUKOHAHHS 3aBJIaHb Ta iHIIE;
e  HANHMCAaHHSA MOJIYJbHOI KOHTPOJBHOI poOOTH BiAOYBA€ThCS HA CEMIHAPCHKOMY 3aHATTI 0e3
3aCTOCYBaHHS JIOTIOMDKHHX 3aC00iB (MOOLTBHI TeIePOHHM, IJIAHIIIETH Ta 1H.);
o odopmiena PI'P 31aeTbes He mi3HIiNIE HIX 32 2 THXKHS 10 KIHLS CEMECTPY .

HenpuiiHATHUMM Y HABYAJIbHIN AIITILHOCTI JJIS CTYJEHTIB €:
1) [Inariar — HaBMHCHE YW YCBIJIOMJICHE OIPIIIIOIHEHHS (OMMyOJIiKyBaHHS), MOBHICTIO a00 YacTKOBO,
qy’>K0ro TBOPY (TEKCTy abo ijei) mig iMeHeM ocoOu, sSiKka HE € aBTOPOM IIbOTO0 TBOPY, 0€3 HAJIECKHOTO
o opMIIEHHS MTOCUJIaHb.
2) llaxpaiicTBO, a came:
- danbcudikaris abo ¢abpukariis iHPoOpMaIlii, HAYKOBUX Pe3yJIbTaTIiB Ta HACTYITHE BHKOPUCTAHHS 1X B
aKaJIeMiuHii poOoOTi;
- miapoOKa MiANKCIB B TOKYMEHTaX (3aJiIKOBUX KHI)KKaX, MPOTOKOJIAxX J1JabOpaTopHUX, pedepaTax);
- BUKOPHCTAHHS Tij] Yac KOHTPOJBHUX 3aXO0JIB 3a00pOHEHUX JIONMOMIKHHX MaTepialliB a00 TEXHIYHHUX
3ac00iB (IImapraiky, MiKpOHABYIIHUKH, TeJIe(OHH, TUTAHIIETH TOIIO);
- IOCUJIAHHS Ha JIITepaTypHi JuKepena, sKi He 0yJI0 BAKOPUCTaHO B pOOOTI;
- CHMICYBaHHSI IIPH CKJIaIaHH1 Oy 1b-SKOTO BUYy KOHTPOJIIO;
- IPOXOJKEHHSI MPOLIEyp KOHTPOJIIO 3HAHb MiICTABHUMHU 0COOAMH.
3) HecankitionoBaHa criBIparis, a came:
- HaJaHHS JOMOMOTH JUIs 3[IACHEHHS aKTy aKaJeMiuHOi HEYECHOCTI — HAaBMHCHA YHM YCBiJOMJICHA
nornomora abo crpoda JOMOMOTH 1HIIIOMY BUMHUTH aKT aKaJIeMiyHOI HEYECHOCTI;
- Ipua0aHHs B 1HIIUX OCI0 YW OopraHi3aliil 3 HaCTYITHUM MOJAHHSM SIK BIACHUX Pe3yJIbTaTIB HaBUaIbHOI
Ta HayKOBOI AISIIBHOCTI (3BITIB, pedepariB, KOHTPOIBHHX ).
4) IlponioHyBaHHS 4M OTPUMaHHS HEIIPaBOMIPHOI BUHArOPOAM MPH OLIIHIOBAHHI PE3yJIbTaTIB yCHIIIHOCTI,
BUKOHAHHS HABYAJIbHUX UM JIOCIITHUIIPKUX 3aBIaHb.
5) Buxopuctansas poguHHUX a00 cIy>k00BUX 3B’A3KIB JIJIs OTPUMAHHSI IIO3UTHUBHOT a00 BUIIOT OIIHKH MPH
CKJIa/IaHHI OYy/Ib-SKOTO BUAY MiJCYMKOBOTO KOHTPOIIIO 200 mepeBar y poOoTi.

8. Buam KOHTPOJIIO Ta PeTHHIOBA CHCTeMa OL[iHIOBAHHA pe3y/bTaTiB HaBuaHHsA (PCO)
IToTounuii koHTpOJb: HancanHss MKP, Buctyn Ha ceMiHapcbKOMY 3aHATTI1, BUKOHaHHS PT'P.
KanenngapHuii KOHTPOJIb: NMPOBOAMTHCS JIBIYl HA CEMECTp SIK MOHITOPHUHI IMOTOYHOTO CTaHY

BUKOHAHHS BUMOT CHJIa0yCy.
CemecTpoBMii KOHTPOJIb. ICIUT.

YMOBU JOMYCKY IO CEMECTPOBOI0 KOHTPOJItO: BUKOHaHHS PI'P ta Hanucanns MKP.
PeliTHHT cTyJdeHTa CKJIANAETHCS 3 0B, 110 BIH OTPUMYE 3a:

1) wanucanus MKP;

2) BUCTYII HA CEMiIHAPCHKOMY 3aHSTTI;

3) Bukonaunus PI'P.
Kpwurepii HapaxyBanus 0aJiB:

Ne KiabkicTh .
u/n Bua konTpoJiro ban — Cyma 6auiB
*JlonoBiib HA ceMiHAPCHLKOMY 3aHATTI 1 20
1. - BaroBuii 0ai rg 20
- IKICTh BUKOHAHHS 0-20
**Moay/ibHa KOHTPOJbHA Po0oTa 1 20
2. -BaroBui Oai ry 20
- SIKICTh BUKOHAHHS 0-20




*EPIP 1 10

3. - BaroBuii 0aJi ry 10

- AKICTh BUKOHAHHSA 0-10

*SIKicTh BUKOHAHHS JOIIOBI/L:

JieTajbHa JOMOBI/Ib 3 TOBHUM PO3KPHUTTSIM TEMH, IIPE3CHTAIIIEI0, TOBHI PO3KPHUTI BIAMOBII Ha BCi
MOCTaBJICHH] 3alIUTaHHsI, AKTUBHA y4acTh B pOOOTI CEMiHapiB -19 -20 Ganis;
HETMOBHE PO3KPHUTTS TEMH, HETIOBHI BiJIIIOBI/Ii HA JCSKi 3alTUTaHHS -15 — 18 Gamnis;

CYTTEBI IOMIJIKH B POOOTIi, HETIOBHI BiJINOBIII HAa BCi 3aMUTaHHs a00 BiJICYTHICTH BiIMOBIIEH

Ha ekl 3 HAX 12- - 14 6amnis;

poboTa He 3apaxoBaHa 0-11 Ganis

**MKP MicTuTh 5 3anmMTaHb, KOJKHE 3 SIKMX OLIHIOETHCS B 4 Oau.

MOBHA PO3KPUTA BIAMOBIIH 4 oanu;
HEIIOBHA BiAIIOBib 3 6anu;
ITIOMHMJIKA B 3aBJaHi 2,5 Oanu;
poboTa He 3apaxoBaHa 0 — 2 Ganm.

*** SIkicTh BUKoHaHHS PI'P:

PI'P ckiamaeThest 3 TphOX 3aBJaHb, JABA 3 AKHX OLIHIOETHCA B 3,5 Oanu 1 oxHe B 3 Oanu.
MTOBHA PO3KPHUTA BIMOBIIL HA BCI 3aBIaHHS 9,5-10 Oais ;
MIOMHJIKA B OJTHOMY 3aBJ/IaHHI, a00 HETIOBHA BiJIMOBI/Ib B IBOX 3aBJIaHHSX,

HEJI0JIIKU B 0pOpMIIEHI POOOTH 8-9 GautiB ;

ITOMHMJIKA B JIBOX 3aBJaHb a00 HEIOBHA BiAMOBIAL B 3 3aBJaHHIX - 6-7 Ganis;
poboTa He 3apaxoBaHa - 0 —5 Gauis.

3aoxouysanvmi banu

lij‘:)[ Bua podorn bana KiabkicTs Cyma 0aniB
1 Buctyn Ha koH(pepeHIii 3a TEeMaTHKOIO 5 1 5
’ JUCLIUILTIHA
UImpaghni 6anu
Ne ban
n/m
1. HecBoeuacHa 3x1aua PI'P -1/Twxnenp

Cyma BaroBux 0aiiB KOHTPOJIBHUX 3aXOIB MPOTITOM CEMECTPY CKIIAIaE:

Rc=10+30+ 10 =50 6anis.

Ex3amenariiina cknamoBa mkanu gopisHioe 50% Bing R, a came

Re = R 0,5/0,5 = 50 Gamnis.

Petitunrosa mxkaia 3 IuciuIuniag ckiaagac R= R¢ + Re=100 Oaiis.

Heo06ximHO10 YMOBOIO 151 TOMTYCKY J0 €K3aMeHy € 3apaxyBaHHs PI'P Ta MoaynbHOT KOHTPOJIBHOT
poOoTH.

Binet mictuth 5 3anurans mo 10 0aniB KOXKHE.

SIKICTh CKJIaJIaHHS 1CTIUTY:

MOBHA PO3KPHUTA BIJIIOBI/Ib - 10 Gamis;

HEITOBHA Bi/IMOBI/Ib - 8 —9 Oauis;

IMOMMWJIKA B 3aBIaHi - 6 —7 Oamis;

poOoTa He 3apaxoBaHa - 0 -5 6auis.
3acanvuuii pemune:

Petitunr ’ Tpanuiiiina orinka




95<R<100 BIIMIHHO
85<R<94 JIy’Ke 100pe
75 <R<84 no0pe
65<R<74 3a0BLJIBHO
60<R <64 JIOCTaTHBO
R<60 HE3aI0BIIBHO

Po6ouy nporpamy HaB4ajabHoi qucuuuting (Cuiaadyc):
CkJjaaeno noneHToM kadeapu OioeHepreTuku, O0ioiH(OpMaTHKH Ta ekoOioTexHosorii, K.0..H.,
c.H.c. ['puntok IpuHoro IBaHIBHOIO.

YxBaJjieno kadeaporo 6ioeHepreTrky, 610iHGOPMATHKU Ta eko0ioTexHOoorii (mpoToko Ne 18 Bif

25.05.2023)
IMorox:xeno MertoanuHoro Komiciero dakynprety (mporokoa Ne 11 Bix 26.06.2023)

Ilepenik nurans 10 MKP.

1. JlaiiTe BU3HAYeHHsS 1 OXapaKTepU3yHTe Takli MOHSATTA SIK XIMIYHUNA CEHCOp, XIMIYHO
CEJIEKTUBHUI PO3Mi3HABATILHUNA €JIEMEHT, TPAHCIBIOCED

2. SIki pyHIaMeHTaNIbHI SIBUINA JISKATh B OCHOBI A1l ONTHYHHUX XIMIYHUX CEHCOPIB?

3. JlaiiTe BHU3HAUeHHsA 1 oOXapakTepuzyhuTe aOcopOIlifo, BIAOUTTA 1 JIOMIHECHEHIIIO SK
(dyHIaMeHTaJIbHI SBUILA, 1[0 JIEKaTh B OCHOBI 11 ONTUYHUX XIMIYHUX CEHCOPIB.

4. JlaiiTe BU3HA4YEHHS 1 OXapaKTePU3yWTE JIOMIHECIHEHLII0 1 (DOTONOMIHECIEHIIIIO SK
(dyHIaMeHTaJIbHI SBMILA, 1[0 JIEKaTh B OCHOBI 11 ONTUYHUX XIMIYHUX CEHCOPIB.

S. HageniTs 1 oxapakrepusyiite piBHsHHS 00'eiHaHOTO 3aKkoHYy byrepa-Jlambepra-bepa, B Tim

YHCIl 1 B IHTErpajibHINA (OopMi, 3a SIKUM OOYHUCIIOETHCSA MOTYXKHICTh CBITJIOBOIO BHUIIPOMIHIOBAHHS Ha
BUXO/11 CEHCOPHOT KOMIPKH B MMPUCYTHOCTI 1 IPU BiACYTHOCTI JJOCIIJ)KYBaHOI PEYOBHUHHU.

6. bynoBa 1 npuHLIMI pOOOTH ONTUYHUX XIMIYHHUX CEHCOPIB.

7. [TossicHuTh MPUHIMIT POOOTH IHTErPANbHO-ONTUYHMX XIMIYHMX AATYMKIB aOCOpOLIHHOrO
THUITY.

8. HageniTe Hali0O11b1I BaXKJIMBI IT€peBarv ONTUYHUX XIMIYHUX CEHCOPIB.

9. [I{o Take 10HOCENEKTUBHUM MOJILOBUHN TPAH3UCTOP?

10. BukoHaiiTe TepMOIMHAMIYHHI aHaJ3 10HOCEIEKTUBHOTO MOJILOBOTO TPAH3UCTOPA.

11. HaBenite 1 oxapakrepusyiiTeé THUIIM 10HOCENIEKTUBHMX MEMOpaH, sIKi 3aCTOCOBYIOTh B
10HOCENIEKTUBHHX TOJIbOBUX TPAH3UCTOPAX.

12. OxapakTepu3yiiTe TBEpAOTUIbHI 10HCEIEKTUBHI MEMOpaHH.

13. OxapakTepHu3yiTe reTeporeHHi Ta MojliMepHi 10HCEIEKTUBHI MEMOpaHH.

14. Bukonaiite nopiBHsbHUM aHami3 pH enexkTpoiB Ha OCHOBI 10HOCENIEKTUBHUX IMOJIbOBUX
TPAH3UCTOPIB Ta CKISTHUX €JIEKTPO/IIB.

15. OxapakTepu3yiiTe eneKTpu4Hi HamiBIPOBIIHUKOBI XiMiuHI ceHcopu (XC) Ha OCHOBI
OKCHJIIB MeTamiB Ta mm'e30enekTpuyHi XC.

16. [TosicHUTH BUKOPUCTAHHS IPUHIUITY I'€30€PeKTy /Uit (POpMyBaHHS CUTHAITY CEHCOpa.

17. JlaiiTe BU3HAUEHHS 1 XapaKTEepUCTUKY O10CEHCOpaM OpraHiB YyTTH.

18. JlaiiTe BU3HAUEHHS peLENTopaM 1 0XapaKTepU3yHTe CEHCOPHI CUCTEMH KUBUX OPraHi3MiB.

19. Po3kpuiite 3MiCT CEHCOPHOTO MEPETBOPEHHS 30BHIIIHBOTO CUTHATY B )KUBUX OpraHi3Max --
CEHCOPHOI TPaHCTYKIIii.

20. HaBeniTe 1 TOSICHITH CXeMy OCHOBHUX IUISXiB CEHCOPHOI TPaHCAYKINI 3a ydYacTio

BHYTPIITHBOKTITHHHUX ITOCEPEITHUKIB.



21. JlaiiTe BU3HAUEHHS 010JIOTIYHOMY CEHCOPY K TEXHIYHOMY aHAJITHYHOMY IPHCTPOIO.

22. HaBenith 1 MOSACHITH CXeMy yCTpOIo GioceHcopa.

23. Hagenite 1 oxapakTepusyiiTe THNHU OIOKOMIIOHEHTIB O10CENIEKTUBHUX PO3Mi3HABAIBHUX
eJIeMeHTIB 1 (PI3UYHUX TEPEeTBOPIOBaYIB (TPaHCABIOCEPIB) 010CEHCOPIB.

24. JaiiTe BU3HAUCHHS 1 XapaKTEPUCTUKY O10CETEKTUBHOMY PO3ITi3HABATHHOMY €JIEMEHTY.

25. [TosicHITB, 1110 0000 TpecTaBisie HiI3UIHUIN TIEPETBOPIOBAY — TPAHCIABIOCED.

26. Oxapakrepu3yiite pi3Hi (yHKIIIOHAJIBHI MIXOAN OpraHizamii 06i0CeHCOopiB.

217. HaBenith 1 oxapakTepu3yiTe OCHOBHI criocobu iMmMoOumizalii pepMeHTIB Ta KIITHH SIK
010JIOTTYHHMX PO3Mi3HABAIHHUX €JIEMEHTIB.

28. HageniTh i MOSACHITH MPUHLIUIIOBY cXeMy Jiii 6ioceHcopa.

29. Buxkonaiite anami3 knacudikarii 6ioceHcOpiB 3a (YHKIIIOHATILHUM IPUHIIATIOM.

30. Hagenitp HasBHI K1acudikarii 0i0ceHCOpiB 3a po3MipaMu, 32 YMOBaMH BUKOPUCTAHHS Ta 3a
MOIIMPEHICTIO MOy 010CEHCOPIB Ha KJIACH 1 BYKMBAHICTIO.

31. SIKi BM 3Ha€Te THUMM EIEKTPOAIB 1 BapiaHTH MiAKIIOYEHb, II0 BHKOPHCTOBYIOTHCS B
aMITIepOMETpUUYHUX OioceHcopax?

32. 300pa3iTh OCHOBHI CXEMHU MiAKIIIOUEHHS aMIIEPOMETPUIHOTO OioceHcopa.

33. Ski Bu MokeTe Ha3BaTH HAWOUIBII IOIIMPEHI €JIEKTPOAM IOPIBHSHHSA, IO
BUKOPUCTOBYIOTBCS ISl €TICKTPOXIMIYHUX BUMIPIOBAaHb y BOJAHUX CEPEIOBHIIAX.

34. B oMy CyTh €l1eKTpOXiMIYHOTO MIATPYHTSI aMIEPOMETPUIHOTO METOTy BUMipIOBAaHb?

35. JlaiiTe BU3HAYCHHSI TAKUM MOHATTSM SIK €JIEKTPOIHHUM MPOIIEC, eNEKTPOAKTUBHI PEYOBUHH,
dapaneeBchbKi Ta He(hapaIeeBChbKi MPOIIECH, KOHIICHTPAIlIifHA Ta €JICKTPOXIMIYHA MOISPHU3aLlis

36. HaBenite 1 pmaliTe aHami3 OCHOBHOTO pIiBHSHHS —€JICKTPOXIMIYHOI KIHETHKH SIK

CHIBBIIHOIICHHS MIX MUTOMOIO CHJIOI0 CTPYMY Ta MPUKIAJACHOIO 10 MEXI1 MOAUTY eNeKTPOI/eIeKTPOIIT
PI3HHUIIECIO MTOTEHIIIATIB.

37. KopoTko oxapakrepusyiTe eJIEKTPOXIMI4HI  METOAM, 110 HAWHOUIBII  HIMPOKO
BUKOPHUCTOBYIOTHCSI B O10CEHCOPHIII: IUKIIYHY BOJIBTAMIICPOMETPI0, TOTEHI[IOMETPII0, aMIIEPOMETPIFO,
nosisiporpadis.

38. [lepepaxyiiTe TpUYMHU, SIKI MEPEMIKOPKAIH IIMPOKOMY 3aCTOCYBaHHIO (DEpPMEHTIB B
6ioceHcopulli.

39. Jaiite BU3HaueHHs (hepMeHTaM K e(pEeKTUBHUM O10JIOTTUHUM KaTajaizaTopam.

40. B yomy nonsrana ines Knapka i mo coboro npeacrasise pepmeHTHUH enekTpoa Knapka?

41. [TepepaxyiiTe 1 oxapakTepusyire cnocobu iMmMo0O1TI3alii pepMeHTIB B O10ceHCopax.

42. HageniTe kmacudikaiito i oxapakTepuU3yWTe TEXHOJIOTIi, 10 BUKOPUCTOBYIOTbCS MpPHU
BUT'OTOBJIEHHI aMIIEPOMETPUUHUX I1EPETBOPIOBAYIB.

43. [TepepaxyiiTe Marepianau, sKi HalyacTille BHMKOPHCTOBYIOTBCS TIpM BUT'OTOBJIICHHI
IHIMKATOPHOTO (poO0oUOro) enekTpoaa 6iocencopa.

44, BukoHnaiiTe aHasi3 HayKOBO — JJOCHIJTHOTO eTary po3poOaeHHs (epMEHTHUX 010CEHCOPIB.

45. JlaiiTe BU3HAUEHHS 1 0XapaKTepu3yiTe 0e3Me1laTOpHI aMIepOMETPUYHI O10CEHCOPH.

46. HageniTe 1 NOSACHITH (pepMEHTATHBHI peakilii 3a y4yacTIO OKCHJa3, SKi MalTh Miclle B
0e3MeiaTOpHUX aMIIepOMETPUYHHUX Ol0CEHCOpax.

47. [TosicHITh 3aranbHUI MeXaHi3M poOOTH 0e3Me1aTOPHOr0 aMIEPOMETPUYHOIO Gl0ceHCoPa,
II0 TPYHTY€ETHCS Ha BU3HAUEHHI KMCHIO Ta MIEPOKCUIY BOJHIO.

48. Hagenith i nosicHITh (hepMEHTATHUBHI peakKiii 3a y4acTio JIeTiIporeHas, iki MaloTh Miclle B
0e3MeIaTOPHUX aMIIePOMETPUYHHUX Ol10CEHCopax.

49. Sxi Bu 3Haere MynbTHU(EPMEHTHI CHCTEMH, IO 3aCTOCOBYIOTHCS B Oe3MeNiaTOPHHUX
aMIepMeTprYHuX OioceHcopax?

50. HaBeniTh 1 MOSCHITH CXeMy TIIIOKO3HOTO 0€3MeNiaTOPHOTO aMIIEpPMETPUIHOTO OioceHcopa
Ta MPUHLUI Horo poOoTH.

51. B dyomy mnonsraioTh nepeBard, OOMEXKEHHS Ta MOXIUBI LUISXH BJOCKOHAJCHHS

0e3Me1IaTOPHOT0 aMIIEPMETPUYHOTO O10CEHCOpa, 3aCHOBAHOTO HAa KUCHEBOMY eekTpo i Kmapka?

52. Hanaiite mMOpIBHAJIBHY XapaKTEPUCTUKY aMIIEPMETPUYHOTO Oe3MediaTOpHOro MeETOAy IO
BIIHOIIEHHIO JI0 IHIMUX ICHYIOUMX CHOCOOIB BU3HAYECHHS KOHIIEHTpAIl TJIIOKO3H, JIAKTO3W Ta
caxapo3sH.

53. V yomy mossirae MpUHIHAI MOJIEKYJISIPHOTO IMITPUHTHHTY ?

54. OxapakTepu3yiTe HOHATTS KOBAJIEHTHOTO Ta HEKOBAJIEHTHOT'O MOJIEKYJISIPHOTO IMIPUHTHHTY.



55. CTBOpeHHSI CEHCOpiB HAa OCHOBI 01OMIMETHKIB, MPUKIAAU MPUCTPOIB, poOOUl XapaKTEPUCTUKH,
MIPUHITUTIA POOOTH.

Ilepesik nUTaHb AJIS 10NOBiIel HA CeMIHAPCHKOMY 3aHATTI.
. IcTopist po3BUTKY Ta CTAHOBJICHHS XIMIYHHUX CEHCOPIB SIK CAMOCTIHHOTO PO3ALTY aHATITHKH.
. BUKOpUCTaHHS CEHCOPHUX TEXHOJIOTiH B MEIUIIMHI.
. BioceHcopu: cTaH Ta nepcrneKTUBU HAyKOBUX JOCHIIKEHb.
. CraH pO3BUTKY CEHCOPUKHU B YKpaiHi.
. [oHCeNIeKTUBHI eNeKTPOaM B aHAITI31 TPUPOTHUX 1 POMHUCIOBUX 00’ €KTIB
. EnextpoximiuHi ceHCOpH Ha OCHOBI 10HO(OPIB.
. [oHCeNeKTUBHI eneKTpoan: iCTOpis po3poOKH, Kiacudikais, chepu 3acTOCyBaHHS.
. EnexTpoHHMii S3UK — CHCTEMH XIMIYHUX CEHCOPIB AJISl aHAJ3y BOJAHUX CEPEOBHUIIL.
. XiMI4H1 CEHCOPH JI aHaJIi3y ra30BHX CEPEIOBHIILI.
10. Ximi4HI CEHCOpPHU Ha OCHOBI HAHOTPYOOK.
11. EnekTpoxiMiuHi 610CEHCOPH Ha OCHOBI1 KJIITHH 3€JICHUX MIKPOBOJIOPOCTEH
Chlorella Vulgaris.
12. BioceHcopu Ha OCHOBI TKaHUH POCIIHH: PO3p0oOKa, 0COOIUBOCTI, Chepr 3aCTOCYBAHHS.
13. BioceHcopu Ha OCHOBI TKAHWUH TBapWH: PO3poOKa, 0COOIMBOCTI, Cepr 3aCTOCYBaHHS.
14. Biocencopu Ui BU3HAUYEHHS CEYOBOT KUCIIOTH.
15. ®axTopH, 10 BIUIMBAIOTH Ha XapaKTEPUCTUKU CEHCOPIB.
16. BioceHcopu 3 aMiak-uyyTIUBUMU €IEKTPOJAMU: PO3pOOKa, 0COOIMBOCTI, ChepH 3aCTOCYBAHHS.
17. Cencopu [isi BUSHAYCHHS TIIIOKO3HU, €TaHOJY Y KPOBI JIFOAMHHU.
18. 3acTocyBaHHSI CEHCOPHHUX TEXHOJIOTIH y XapuoBiii MPOMHUCIOBOCTI.
19. XimMivHi Ta 010JI0TIYHI CEHCOPH /JIs1 BA3HAUCHHSI TECTHIIN/IIB.
20. Crioco6u iMmmo0imizanii ¢epMeHTiB Ta KIITHH B 010CEHCOPaX.
21. bioceHcopu Ha OCHOBI TiApoas.
22. EnexTpoximivHi 610CEHCOpU HA OCHOBI TIEPOKCUAA3U XPOHY.
23. bioceHcopu j1s1 BU3HAYCHHS KOHIIGHTpAIlil CTEPOiTHUX TIIKOATKAIOIIIB.
24. bioceHcopu i JeTeKIi cylb(oapoMaTHUHUX 1 (PEHONBHUX CHOIYK.
25. EnexTpoxiMiyHi 610CEHCOPU Ha OCHOBI XOJIIHECTepa3u JUIsl 1IarHOCTUKH 3a0pyTHEHHS HaBKOJIMIITHHOTO
CepeIoBUIIA.
26. BuxkopucTaHHs JIOMIHECIYIOUHX MIKPOOPTaHi3MiB /1j1s1 010TeCTyBaHHS MiHEpaJbHUX BOI.
27. Amnepometpuuni [JHK- cencopu aiist Bu3HaueHHsI BAXKKUX METaJIIB Ta (papMiperaparis.
28. bioenekTpokaTaniTHYHE BU3ZHAYEHHS MOX1THUX (PEHOTY 1 IEPOKCUHUX CIIONTYK.
29. bioceHcopu Juisi BU3HAUYEHHS KOHIEHTpALlli C€40BOT KUCIIOTH.
30. TpucdepmenTHi G10CEHCOPH I BU3ZHAYEHHS KOHLIEHTPALl caxapo3H.
31. bipepmenTtHi OioceHCOpH Il BU3HAUYEHHS KOHIIEHTpALil TJIOKO3M HA OCHOBI MEPOKCHUAA3H Ta
IJIFOKO300KCHIa3H.
32. Meronu iMmMo01i3aliii pepMEHTIB Ha €JIEKTPO]I CEHCOPIB.
33. BCK 6iocencopu.
34. biocenekTuBHI eleMeHTH 010CEHCOPIB HAa OCHOBI O10MIMETHKIB.
35. HanobioceHcopu.
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puxiaaaun Tunosux 3agau s PI'P.

3HaNIITh KOHCTaHTy Mixaelnica i MaKCUMallbHY IMIBUIKICTh KaTATITHYHOTO PO3KJIAaHHS T1IPOIIEPEKUCY
TETPaiHy 32 TAKUMH KIHCTUYHUM JIaHHSIM:
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Bu3HauuTy KOHIIEHTpALiIO 10HIB MiJl Y PO3YUHI, SKIO PIBHOBAXKHUI MOTEHILIad MiJHOTO €NeKTpPoJa B
po3unni CuSO4 npu temneparypi 25°C nopisaioe 0,281 B (EOCu = 0,34 B).

s meBHOT (hepMeHTAaTUBHOI peakilii konctanta Mixaemica nopiBatoe 0,035 mons / 1. IIBuAKICTE peaxiii
npu KoHueHTpauii cyocrpary 0.110 mons / 1 nopiBHioe 1,15-10-3 monb / (aM3-¢). 3HaWIITh MAKCUMAJIbHY
IIBUIKICTH ITI€T peaKIrii.

Po3paxyBaTtu noTeHiian MiIHOrO €eKTPOLy B po3umHi, AKUi MicTUTH 3,2 T CuSO4 B 500 M1 po3uuHy npu
25°C. Cryninp aucouianii coii y po3unHi ckiagae 60%.

[ToyaTkoBa MIBHJIKICTP OKHCHEHHS CYKLMHATy HaTpito B (¢ymapar HaTpilo MiJ Ai€0 (epMeHTy
CYKIIMHOKCH/1a3U OyJia BUMIpsiHA JUIsl psAly 3HaYeHb KOHIIEHTpalliil cyocTpary:

[S], monb/ M3 0,01 0,002 0,001 0,00050,00033

W-106, mons/(mm3-c) 1,17 0,99 0,79 0,62 0,50

Busnaure koHcTaHTy Mixaemica qaHoi peaxiiii.

Busnauntu npu t=250C piBHOBa)KHUI OKMCHO-BIHOBHUI MMOTEHIIA) IUIATUHOBOTO €JIEKTPO/Ia Y PO3UHHI,
10 MICTUTh HUTOXpOM f3+ 1 mutoxpom f2+. KoHmeHnrtpaiis uutoxpoMmy f3+B 5 pasiB Ouiblle, HIXK
uToXpoMy f2+. OKMCHO-BITHOBHA PiBHOBAra Ha MJIATUHOBOMY €JIEKTPO/Ii:

nurtoxpom f3+(Fe3+)+& — muroxpom f2+ (Fe2+). E0=0,365 B

[TouaTkoBa mBHUKICTh BUAUIeHHS O2 npu aii pepmeHTy Ha cyOcTpar Oyia BUMIpsSHA JJid Py 3HAUYEHb
KOHIIEHTpaLliil cyocTpary:

[S], Mmonb/ M3 0,050 0,017 0,010 0,005 0,002

w,mM3 /x8 16,6 124 101 66 3,3

Busnaute koHcTaHTy Mixaenica qaHoi peakilii.

BusHaunTy BenmMuuHy piBHOBAXHOTO MOTEHIIaMy cpidHoro enekrpoaa B 0,5 M po3unni AgNO3 (E0OAg =
0,8 B).



Bu3HaunTH KOHIEHTpalilo 10HIB MiJi y pO34MHi, SIKIIO PIBHOBAXHUN MOTEHIlial MIHOTO €JIEKTPOAa B
po3unni CuSO4 npu Temneparypi 20°C nopisaioe 0,2 B (EOCu = 0,34 B).

s meBHOT (hepMeHTAaTUBHOI peakilii konctanTta Mixaenica nopiBHtoe 0,025 mons / 1. IIIBUAKICTE peakiii
npu KoHIeHTpatii cyocrpary 0,10 mons / 1 gopiBaIoe 1,01-10-3 mMonb / (am3-c). 3HANAITF MAKCUMATBHY
IIBUIKICTh M€ peaKirii.

Busznauutu npu t=298 K piBHOBa)KHMI OKHCHO-BITHOBHUI MTOTEHITIaJ INIATHHOBOTO €JICKTPOJIa Y PO3UHHI,
0 MICTHTh ITUTOXpoM f3+ 1 mutoxpoM f2+. Konnenrpaiiis nuuroxpomy f3+B 10 pa3siB Ounbiie, HiX
muToxpomy f2+. OKMCHO-BiTHOBHA PiBHOBAra Ha MJIATHHOBOMY €JIEKTPO/Ii:

nuroxpom f3+(Fe3+)+& — muroxpom f2+ (Fe2+). E0=0,365 B

[ToyaTkoBa MIBHIKICT, OKHCHEHHS CYKIIMHATY HATpil0 B Qymapar HaTpiro Mma gier0  (pepMeHTy
CYKIIMHOKCH1a3u OyJia BUMIpsIHA JUTsI pSIAY 3HAYCHb KOHIICHTpAIIii cyocTpary:

[S], monb/ 1M3 0,01 0,002 0,001 0,00050,00033
W-106, mons/(qm3-c) 1,17 0,99 0,79 0,62 0,50
Busnaute koHcTanTy Mixaemica 1aHoi peakitii.

Po3paxyBaTu moTeHIia MiTHOTO €IEKTPOAY B pPO34HHi, sIKHi MicTUTh 3,2 T CuSO4 B 600 M1 po3unHy npu
25°C. Cryninp aucouianii coii y po3uuHi ckiagae 55%.

[TouarkoBa mBuAKicTs BuAineHHs O2 npu aii pepmenTy Ha cyOcTpaT Oyna BUMIpsHA U sy 3HAUYEHb
KOHIIEHTpaIlii cyOcTpaTy:

[S], monb/ M3 0,050 0,017 0,010 0,005 0,002
w, M3 /x8 16,6 124 10,1 6,6 3,3
Busnaure koHcTaHTy Mixaemica qaHoi peaxiiii.

BusHaunTy BenMunHY piBHOBa)XHOTO MOTEHIiany cpioHoro enektpona B 0,1 M pozunni AgNO3 (EOAQ =
0,8 B).

3HalIITh KOHCTaHTYy Mixaesica 1 MaKCUMaJlbHY HIBUKICTh KaTAIITUYHOTO OKUCJIEHHS IIUKJIOTE€KCEH TPeT-
OyTHJIIEPOKCHUIOM 332 HACTYITHUMHU KIHETUYHUMHU JaHUMHU
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BusnHaunTy KOHILIEHTpALiIO 10HIB MiJl Y PO3UYUHI, SKIO PIBHOBAXXHUI MOTEHIIa]d MiJHOTO E€JEeKTpOJa B
po3unni CuSO4 npu temneparypi 20°C nopisaioe 0,1 B (EOCu = 0,34 B).

Jliis meBHOI pepMeHTaTHBHOI peakiii konctanta Mixaemnica gopiBaioe 0,03 mons / 1. IBuakicTs peaxiiii
npu KoHIeHTpaiii cyocrpary 0,15 monb / 1 gopiBaioe 1,01-10-3 monb / (am3-c). 3HalAITh MaKCUMaJIbHY
IIBUIKICTH ITIE€T peaKIrii.

Busnauntu npu t=298 K piBHOBa)XHMI1 OKUCHO-B1THOBHUII MOTEHII1aJl INIATHHOBOI'O €JIEKTPOJIa Y PO3UMHI,
110 MICTUTh LUTOXpoM f3+ 1 nuroxpom f2+. Konnenrpauis uuroxpomy f3+8 100 pasiB Ouiblue, HIXK
uToXpoMy f2+. OKMCHO-BIIHOBHA piBHOBAara Ha IJIaTUHOBOMY €JEKTPO/Ii:

nurtoxpom f3+(Fe3+)+& — muroxpom f2+ (Fe2+). E0=0,365 B

[louaTtkoBa MIBUIKICTh OKHWCHEHHS CYKUMHATy HaTpil0o B (QyMapaT HaTpilo Mmia i€ (QepMeHTy
CYKIIMHOKCHJ1a3u OyJia BUMIpsiHA JUIS psily 3HaUeHb KOHIIEHTpaliil cyocTpary:

[S], monb/ M3 0,01 0,001 0,0005
W-106, monw/(mm3-c) 1,17 0,79 0,62
Busnaure koHcTaHTy Mixaemica JaHoi peaxiiii.

Po3paxyBaTu moTeHIiajl MiTHOTO €IeKTPOAY B po3uMHi, kUi MicTUTh 3,2 r CuSO4 B 600 M1 po3unHy npu
25°C. Cryminp nucortiaiii comi y po3duHi ckiaagae 55%.

[TouaTkoBa mBUAKICTh BuAuleHHd O2 npu aii pepmeHTy Ha cyOcTpart Oyna BUMIpsiHA Ui psiiy 3HaY€Hb
KOHIIEHTpaIliif cyOcTpaTy:

[S], Mmonb/ M3 0,050 0,017 0,010 0,005 0,002
w,MM3 /x8 16,6 124 10,1 6,6 3,3
Busnaute koHcTanTy Mixaernica 1aHoi peakitii.

Busnaunty BenMuuHy piBHOBa)XXHOTO MOTEHLiany cpioHoro enektpona B 0,1 M pozunni AgNO3 (E0Ag =
0,8 B).



3anuraHHda 10 icnuTy

1. Oxapakrepusyite MDKAMCIUILUTIHAPHUN CTaTyC CEHCOPUKHU.

2. HaBeniTh royioBHI €Tanmy PO3BUTKY Ta CTAHOBJICHHS XIMIYHHMX CEHCOPIB SK CaMOCTIHHOTO PO3JILITy
AHATITHKH.

3. HaBenitp 1 oxapakrepusyiiTe siBUIa, ePEKTH 1 BUAM IEPETBOPEHHS CHEPrii, sIKI MOXYTh OyTH
BUKOPHUCTAHI JUIsl TOOYIOBH CEHCOPIB.

4. Haenith pi3HI NpUHIMIH KJIacuDiKaIlii XIMIYHUX CEHCOPIB 1 OXapaKTEPU3YHTE HAWO1IBIIT MOMUPEHY
Y BUIJISAJII CXEMH.

5. Kopotko oxapaktepu3syiite OyJ0BY 1 IPUHIIUAIT POOOTH XIMIYHHX CEHCOPIB.

6. JaiiTe BU3HAYCHHS 1 OXapaKTepU3yHTe TakKi MOHATTA SIK XIMIYHUI CEHCOp, XIMIYHO CEICKTHBHHUU
PO3Mi3HABATILHUM €JIEMEHT, TPAHCIBIOCED.

7. Hagenith i oxapakTepusyiTe 3arajbHy cxeMy (QyHKIIIOHYBaHHS XIMIYHOTO CEHCOpa.

8. SIki OCHOBHI BUMOTH IIOAO SKOCTi, HAMIHHOCTI Ta TEXHOJOTTYHOCTI MPE IBISIOTHCSA A0 CyYaCHUX
XIMIYHHX CECHCOPIB.

9. IIlo Take MOTEHLIOMETPUYHI EJIEKTPOXIMIUHI CEHCOpPU 1 Ha SIKOMY BHJI €JIEKTPOJIB BOHH
IPYHTYIOTbCS?

10. laiiTe BM3HauU€HHs 10HCEJIEKTHUBHOIO €JIEKTPOAA Ta OXapaKTepU3yHTe 10HCEIEKTUBHI €JIEKTPOIH 3
TBEPIUMH MEMOpaHAMHU.

11. ki Tunu MmeMOpaH BUKOPUCTOBYIOTHCS B MOTEHIIIOMETPUYHUX CEHCopax?

12. Ha sKkMX [OpUHOMIAX 3aCHOBaHA il aMIEPOMETPHYHUX  EJNEKTPOXIMIYHHX  CEHCOpIB?
OxapakTepu3yiTe METO/l BOJIbTAMIIEPOMETPII.

13. OxapaktepusyiTe KyJOHOMETPUYHI Ta KOHTYKTOMETPUYHI €JIEeKTPOXIMIYHI CEHCOpPH.

14. ki nBa BUAM ONTHYHUX CEHCOPIB BH 3HA€TE?

16. Ha sikux mpuHIMIIAX 3aCHOBAHA Jisl ONTUYHUX CEHCOPIB B 3aJI€KHOCTI Bij iX THITY?

17. HaseniTh 1 oxapakTepu3yite 3arajibHy cxemy (QyHKIIOHYBaHHS 000pPOTHOTO BOJIOKOHHO-ONTHYHOTO
CeHcopa.

18. TlosicHITH 3aeKHICTh ONTHYHOTO J1ialla30HY i BIIMOBITHO aHATITHYHUX MOKIIMBOCTEH ONTPOJA BiJl
MaTepiajry CBITIOBO/A.

19. Ski pyHmameHTa BHI SBUIIA JIEKATH B OCHOBI JIii ONITHYHUX XIMIYHUX CEHCOPIB?

20. [aiiTe BU3HAUEHHS 1 OXapakTepu3yiTe abcopOIIito, BIIOUTTS 1 JIFOMIHECIIEHLIIIO K (PyHIaMEHTaNIbHI
SIBUIIA, [0 JIeXKaTh B OCHOBI /i1 ONITUYHUX XIMIYHUX CEHCOPIB.

21. [aiiTe BU3HAUCHHs 1 OXapaKTepU3yHTe JTIOMIHECIIEHIIIO 1 (POTOMIOMIHECHIEHIIIO K (PyHIaMEeHTaNIbHI
SIBUIIIA, III0 JIeXKAaTh B OCHOBI /i1 ONITUYHUX XIMIYHUX CEHCOPIB.

22. Hagenith 1 oxapakTepu3yiite piBHAHHS 00'eqHaHOrO 3aKkoHY byrepa-JlamGepra-bepa, B Tim uncii i B
IHTerpasIbHIA (opMi, 3a SIKUM OOYMCIIIOETHCS TOTYKHICTh CBITJIOBOI'O BHUIIPOMIHIOBAHHS Ha BHUXO/I
CEHCOPHOI KOMIPKH B MIPUCYTHOCTI 1 P BiICYTHOCTI AOCIIPKYBaHOI PEYOBHUHHU.

23. Bynosa i mpuHIUT poOOTH ONITUYHUX XIMIYHUX CEHCOPIB.

24. TlosicHUTBH NPUHLIMIT pOOOTH IHTETPATHHO-ONTHYHUX XIMIYHUX JaTYUKIB a0COPOIIIITHOTO THITY.

25. HaBeniTh HaHOUTBII BaKITUBI ITEpeBard ONTUYHUX XIMIYHUX CEHCOPIB.

26. IlosicHuTh -- y sKuM crocid NONbOBUM TPaH3UCTOP 3 JI€JIEKTPUUYHHUM 3aTBOPOM MOXKHA
TpaHCQOpPMYBATH B €JIEKTPUYHUI CEHCOP HA MOJLOBOMY TPaH3UCTOPi?

27. HaBeniTh TOpPUHIMUIIOBY CXEMy €JIEKTPUYHOTO CEHCOpa Ha IO0JIbOBOMY TpaH3HCTOpl 1
oXapakTepu3yuTe i CKIa0BI.

28. HaBeniTh 1 oxapakTepusyiTe 3arajibHi PIBHAHHS JJIS €JIEKTPUYHOTO CEHCOpa Ha MOJIbOBOMY
tpausuctopi (ECIIT) B po3unHi, siKi OMUCYIOTH BOBT-ammepHi xapakrepuctuku ECIIT.

29. IIlo Take 10HOCENEKTUBHUI MOIHOBUNA TPAH3UCTOP?

30. BukonaiiTe TepMOIUHAMIYHAN aHATI3 10HOCEIEKTHBHOTO TIOJILOBOTO TPAH3UCTOPA.

31. HaBenith 1 oOXapakTepu3yWTe THUIM 10HOCEJIEKTHBHMX MeMOpaH, SKi 3aCTOCOBYIOTh B
10HOCETICKTHBHHX TTOJIbOBUX TPAH3UCTOPAX.

32. OxapaxTepu3syiiTe TBEpAOTLIbHI 10HCENEKTUBHI MEMOpPaHHU.

33. OxapakTepu3yiTe TeTepOoreHHI Ta MOJTIMEPHI 10HCETIEKTUBHI MEMOpaHH.



34. Bukonaiite mnopiBHsUIbHUE aHani3 pH enekTpomiB Ha OCHOBI 10HOCEIEKTHBHHUX IIOJHOBUX
TPAH3UCTOPIB Ta CKIISTHUX €JICKTPO/IIB.

35. OxapakTepusyiTe eIeKTpHYHI HamiBIPOBIIHUKOBI XiMmiuHi ceHcopu (XC) Ha OCHOBI OKCHIIB
MeTaiiB Ta m'e3oenekTpudi XC.

36. IlosicHUTH BUKOPHCTAHHS MPUHLIUIY T'€30e(heKTy i (OpMYyBaHHS CUTHAILy CEHCOpa.

37. JlaiiTe BUBHAUCHHS 1 XapaKTEPUCTUKY O10CEHCOpaM OpraHiB UyTTS.

38. MaiiTe BU3HAUCHHS PELETITOPAM 1 OXapaKTEePU3YHTE CEHCOPHI CUCTEMH JKUBUX OPTraHi3MiB.

39. Po3kpwuiiTe 3MICT CEHCOPHOTO TEPETBOPEHHS 30BHINIHBOTO CHUTHAIY B JKHMBHUX OpraHizmax --
CEHCOPHOI TPaHCHYKIIii.

40. HaBemith 1 TOSICHITH CXE€My OCHOBHHUX NUIAXIB CEHCOPHOI TpPaHCAYKIi 3a y4acTio
BHYTPIITHBOKJIITUHHUX ITOCEPETHUKIB.

41. JlaiiTe BU3HaYCHHS 010JIOTTYHOMY CEHCOPY K TEXHIYHOMY aHATITHYHOMY TIPUCTPOIO.

42. Haenith 1 MOSCHITH CXeMY yCTpPOIO OioceHcopa.

43. HagmeniTh 1 oxapakTepu3yiTe THIH 010KOMIIOHEHTIB 010CENEKTUBHHUX PO3IMi3HABATHHUX €JICMEHTIB 1
(hI3UYHUX MTEPETBOPIOBAYIB (TpaHCABIOCEPiB) O10CEHCOPIB.

44, ]laliTe BUBHAYCHHS 1 XapaKTEPUCTUKY O10CEIIEKTUBHOMY PO3Mi3HABATILHOMY CIIEMEHTY.

45. TlosicHiTh, O cOO00O TpeacTaBIsAe (DI3UYHUN TEPETBOPIOBAY — TPaHCABIOCED.

46. Oxapakrepu3yiTe pi3Hi QyHKIIOHAIBHI TIAXOIH OpraHi3aiii 06ioceHCOopiB.

47. HaBeniTh 1 0XapakTepu3yiTe OCHOBHI criocobu iMMoO1mi3allii (hepMEeHTIB Ta KJIITUH K 010J0TTYHUX
pO3Mi3HABATLHUX EIICMCHTIB.

48. HaeniTh 1 MOSICHITH MPUHIIUIIOBY CXeMy Jii OioceHcopa.

49. BukonaiiTe aHamni3 kiacudikaii 610CEHCOPIB 3a PYHKITIOHATLHUM IPUHITUTIOM.

50. HaBenite HasiBHI kiacugikaiii 0i0ceHCOpiB 3a po3MipamH, 3a yYMOBaMH BHUKOPUCTaHHsS Ta 3a
MOIIMPEHICTIO MOy 010CEHCOPIB Ha KJIACH 1 BXKMBAHICTIO.

51. flki BM 3HaeTe TUNU ENEKTPOMIB 1 BaplaHTH MiAKIOYEHb, IO BUKOPUCTOBYIOTHCS B
aMIepoOMETPUYHUX OioceHcopax?

52. 300pa3iTh OCHOBHI CXeMH MiIKIIOYCHHS aMIIEPOMETPUYHOr0 OioceHcopa.

53. SIxi Bu moxere Ha3BaTH HAHOUIBII MOMIMPEH] €NEKTPOAN MOPIBHAHHS, 10 BAKOPUCTOBYIOTBCS /TS
eJIEKTPOXIMIYHUX BUMIPIOBaHb Y BOJHHUX CEpelOBHILAX.

54. B 4omy CyTb €IEKTPOXIMIYHOIO NIATPYHTS aMIIEPOMETPUYHOTO METOAY BUMIPIOBAHb?

55. JlaiiTe BU3HAUEHHS TAaKUM TMOHATTAM SIK €JEKTPOJHHUI Mpolec, eIeKTPOAKTHBHI PEUOBHHH,
(dapaneeBchKi Ta HeapaieeBChKI MPOIECH, KOHIICHTPAIlliHA Ta eEKTPOXIMIYHA MOJSPU3ALIist

56. HaBenith 1 maiiTe aHami3 OCHOBHOTO PIBHSHHS €JIEKTPOXIMIYHOT KIHETHKH K CIIBBIIHOIIEHHS MiX
MIMTOMOIO CUJIOIO CTPYMY Ta MPUKIIAJCHOIO 10 MEXI1 Oy €JIEKTPO/I/€JIEKTPOIIT PI3HUIICIO TOTEHIIIATIB.
57. KopoTko oxapakTepu3yHWTe eneKTpOXiMiYHI METOH, 110 HalOIbIl MHUPOKO BUKOPUCTOBYIOTHCS B
010CeHCOpUIIl: IIUKIIIYHY BOJBTAMIIEPOMETPII0, MOTEHIIOMETPiI0, aMIEPOMETPIIO, OJIIpOrpadis.

58. IlepepaxyiiTe NpUUMHY, K1 MEPELIKOHKATIN IIMPOKOMY 3aCTOCYBaHHIO (DEPMEHTIB B 010CEHCOPHIII.
59. Maiite Bu3HaueHHs QepMeHTaM K €(EKTHBHUM Oi0JIOTIYHUM KaTalli3aTopam.

60. B yomy nmosnsrana igest Kiapka i mo co6oro npezcrasisie pepmenTHHM enektpos Kinapka?

61. IlepepaxyiiTe i oxapakTepu3yiTe criocoou iMmoOimizamii (hepMeHTIB B OioceHcopax.

62. HaBeniTh kinacuikailiro i oxapakTepu3yiTe TEXHOJOT1, 1[0 BUKOPUCTOBYIOTHCS MIPU BUTOTOBJICHHI
aMIIEpPOMETPUIHUX TTEPETBOPIOBAYIB.

63. IlepepaxyiiTe MaTepianu, siKi HaifyacTille BUKOPUCTOBYIOTHCS NMPH BUT'OTOBJIEHHI 1HAMKATOPHOTO
(pobouoro) enexkTpoaa 6ioceHcopa.

64. BuxonaiiTe aHasi3 HayKOBO — JOCJIIHOTO €TaIy po3poOiaeHHs (epMeHTHUX O10CEHCOPIB.

65. JlaliTe BU3HAYCHHS 1 OXapaKTepHU3ynTe Oe3MeTiaTOpHI aMIIepOMeTpHYHI O10CEHCOPH.

66. HaBeniTh 1 MOsICHITE (epMEHTATHBHI peakiii 3a yd4acTI0O OKCHAa3, sKi MaloTh Micle B
0e3Me11aTOPHUX aMIIEPOMETPUYHHUX O10CEHCOpax.

67. IloscHITh 3aranbHUl MeXaHi3M poOOTH 0E3MeNiaTOPHOTO aMIIEPOMETPHYHOTO OioceHcopa, Mo
IPYHTYETHCS HA BU3HAYCHHI KHCHIO Ta TIEPOKCHUITY BOIHIO.

68. HaBeniTh 1 MOsACHITH (pepMEHTATHBHI peakilii 3a ydyacTIO JErigporeHa3, fKi MaloTh Micle B
0e3Me1aTOPHUX aMIIePOMETPUYHHUX O10CEHCOpax.

69. lllo Bam BigoMo mpo MynbTH(EPMEHTHI CHUCTEMH, IO 3aCTOCOBYIOTHCS B 0O€3MeniaTOpHHUX
amrnepMeTpuuHuX OloceHcopax?



70. HaBeniTh 1 MOSCHITH CXeMy TIJIIOKO3HOTO Oe3MeniaTOPHOrO aMIlepMeTpUYHOro OioceHcopa Ta
MIPUHITUT HOTO POOOTH.

71. B oMy momsraroTh nepeBaru, 0OMeXEeHHs Ta MOXJIMBI IUIIXH BIOCKOHAJCHHS 0€3Me/11aTOpHOIrO
aMIIepMETpUYHOI0 610CEeHCOpa, 3aCHOBAHOI'O Ha KUCHEBOMY eslekTpoi Knapka?

72. HapmaiiTe mMOpIBHSAJIBHY XapakTEPUCTUKY aMIIEPMETPHUYHOTO Oe3MeNiaTOPHOIO METOAy IO
BiJIHOILIEHHIO JI0 1IHIIMX ICHYIOUHX CTIOCO0IB BU3HAUEHHS KOHIIEHTpAIIii TJIFOKO3H, JAKTO3H Ta CaXapo3u.
73. OnuimriTe KOHCTPYKIIIO BYTJICIEBOTO O€3MEeIIaTOPHOTO aMIEPMETPHYHOTO HAHOCEHCopa 3
(dhepMeHTHOIO TITiBKOIO Ta iHTerpoBaHUM Ag/AgCl mapom.

74. JlaiiTe BUBHAUCHHS 1 OXapaKTEPHU3yHTEe MEI1aTOPHI aMIIEpOMETPUYHI O10CEHCOPH.

75. IIlo Take mexiatop?

76. IlosicHITh, y 4YOMY CyTh MEIIaTOPHOTO MEXaHi3My TPAHCIIOPTY EJIEKTPOHA I 3a0e3redyeHHs
eJIEKTPOXIMIYHUX (PEPMEHTATUBHUX PEAKLIiN?

77. SIKi OCHOBHI BUMOTH MPE ABJISAIOTHCS IO MEIIaTOPiB, 0 3a0e31e4y0Th poOoTy 6ioceHCOopiB?

78. HaBeniTh i MOSICHITH CXeMY T€HEpaIlil CHTHAITY B MEIiaTOPHOMY aMIIepOMETPHIHOMY O10CEHCOPI.
79. HaBeniTh NpuKJIagd MEIiaTOPHUX aMIIEPOMETPUYHUX O10CEHCOPIB.

80. B womy momsiraioTh mepeBard, OOMEXKCHHsS Ta MOXKIIUBI NUISXU BIOCKOHAJICHHS MEIaTOPHOTO
aMIIepMeTpUIHOT0 OioceHcopa?

81. MaiiTe BH3HAuUEHHS 1 OXapaKTEpU3YHTE aMIEPOMETPUYHI OIOCEHCOpH 3 TPSMHUM IEPEHECEHHSIM
€JIEKTPOHIB M)XK aKTUBHUM LIEHTPOM (DEPMEHTY 1 €IEKTPOIOM.

82. HapmaiiTe mOpiBHSUIBHUIN aHali3 MOXIJIMBUX MEXaHI3MIB IEPEHECEHHs €JIEKTPOHA MK aKTHBHHUM
LHEHTPOM (PEPMEHTY 1 EJICKTPOIOM.

83. HameniTh nmpukIiaau KOHCTPYIOBaHHS 010CEHCOPIB 32 BUKOPHUCTAaHHS (PEHOMEHY eJIEKTPOBITHOBICHHS
MEPEKUCY BOAHIO 32 JIOIIOMOT0I0 IMMOO11I30BaHOI MEPOKCUAA3ZH.

84. Illo Bam BimomMo mpo XeMUTIOMiHECIIEHTHI 6i0ceHCOpH?

85. OxapakTtepusyiTe MIKpPOEIEKTPOHHI MYJbTHIIApaMETPUUHI 010CEHCOPH.

86. IlepepaxyiiTe cydacHi MaTepiaid i TEXHOJIOTT BATOTOBIICHHS aMIICPOMETPUIHHX TIEPETBOPIOBAYIB.
87. 3a sixo10 (hopMyII0I0 BU3HAYAETHCS YyTIUBICTh PO3POOIECHIX O10CEHCOPIB.

88. HameniTh mOCHiJOBHICTh ONEpaliii TEXHOJOTil BUTOTOBJICHHS TOHKOLIAPOBOTO IHTETPAILHOTO
6i1oceHcopa JiIsl BU3HAYCHHS BMICTY TJIIOKO3H, CaXapo3U Ta JIAKTO3H.

89. JlaiiTe BU3HAYCHHS MIKPOOHOMY 010CEHCOPY K TEXHIYHOMY aHATITHIHOMY TPUCTPOIO.

90. IlosicHITh, HACKIIBKY MPUHIUIIOBUM NMUTAHHSIM IPU CTBOPEHHI MIKpOOHUX (KJIITHHHUX) O10CEHCOpiB
€ MeToJ IMMOO1i3aIii KiIiTHH?

91. Hagenith i 0xapakTepu3yiTe XiMidHI METOIM IMMOO1LTi3a1lil MIKPOOPraHi3MiB.

92. Hagenith i oxapakTepusyite ¢izndHi METOIM iIMMOOLTI3aIlil MiIKpOOPTaHi3MiB.

93. SIxi MaTtepiaiay NPUPOIHOTO 1 MITYYHOTO MOXOPKEHHS BUKOPUCTOBYIOTH JUIsl IMMOOLTI3aIli] KIITHH 13
30epeKeHHSIM 1X aKTUBHOCTI, 30KpeMa 0XapakTepHu3ynTe MeTo KpioiMMOOUTI3allil KIITHH.

94. Hagenith npukiaau cdep 3acTOCyBaHHS MIKpOOHUX O10CE€HCOPIB.

95. B yomy momsirae cyTh aMIepOMETPHYHOTO MiKpOOHOTO Oi0CEHCOopa;

96. HaBeniTh MPHUKIAIU TAKUX O10CEHCOPIB.

97. OxapaxTepusyiiTe aMrepoMeTprudHi MiKpoOHI 0i0CEHCOpH, MO IMUPOKO BUKOPHCTOBYIOTHCS IS
Bu3HadeHHs bCK, -- BuMiproBaHHs 610p0O3KJIafaHHs OpraHiuHUX 3a0py/AHIOBAaYiB Y BOJHHUX 3pa3Kax.

98. MaiiTe BHW3HAuUEHHS 1 OXapaKTEpU3YyHTE MOTEHIIIOMETPUYHUN MikpoOHUIT OioceHcop. HamenmiTh
MIPUKIIAIH.

99. IIlo Take KOHIYKTOMETPUYHI MiKpOOHi OioceHcopn?

100.1I1o Bu 3HaeTe mpo KIiTHHHI 010CEHCOPH HA OCHOBI MIKpOOHHMX OiOMaIMBHUX €IEMEHTIB?
101.ITosicHITH, IO COOOI0 TPEACTABISIE ONTUYHUN MiKpoOHHUH Oiocencop? HaBeniTh 1oro nepeBard.
102.111o Take GiomroMiHECIIEHTHI MiKpOoOHi OioceHcopu?

103.HaBexiTh i oxapakTepu3yiTe Ha IPHUKIaIax (GpryopecieHTHI MikpoOHi OioceHCOopH.

104.IToscHiTh NpUHLKI J1ii MIKPOOHOTO CEHCOpa Ha OCHOBI OapoKciMeTpa Uil BU3HAUYEHHS 3MiHH TUCKY.
105.0xapaktepusyiiTe MikpoOHI CEHCOPH Ha OCHOBI iH(pPadepBOHOTO aHai3aTopa s BusBiieHHss CO2
SK MPOJYKTY MIKpOOHOTO AMXaHHS, 30KpeMa 00JIacTh iX 3aCTOCYBaHHS.

106.BukonaiiTe aHaIi3 MEPCIEKTUB PO3BUTKY MIKPOOHHX 010CEHCOPIB.

107.Hanaiite 3arajbHy XapaKTEpUCTHKY MYJIbTU(YHKIIOHAIBHOMY BUKOPHUCTaHHIO (EPMEHTIB B
6ioceHcopax.

108.IToscHITH CyTh TPOOJIeM CTBOPEHHS €(heKTUBHUX MYJIbTHCEHCOPIB.



109.0OxpecniTh nepcrneKTUBU CTBOPEHHS MYJIBTUCEHCOPIB HA OCHOBI 3€JIEHUX MIKPOBOIOPOCTEH.
110.flkumMu BUMOTaMH TPAKTUKH HAa ChOTOJHI BHU3HAYAETHCA KOHKYPEHTOCHPOMOXHICTh Ha PHUHKY
6i0ceHcopiB.

111.TTepepaxyiiTe OCHOBHI raiy3i IPaKTUYHOTO 3aCTOCYBAHHS O10CEHCOPIB.

112.0Oxapakrepu3yiiTe NpUKIaId eISKTPOXIMIYHOTO 00JIaAHAHHS, SIKE BHKOPHCTOBYETHCS IIPH PO3POOII
1 aTecTarlii 610CEHCOPIB.

113.V oMy nossirae NPUHIUIT MOJIEKYJIIPHOTO IMIPUHTUHTY ? OXapaKkTepu3yHTe MOHATTS KOBAJIEHTHOTO
Ta HEKOBAJEHTHOTO MOJCKYJSIPHOTO IMIPUHTUHTY.CTBOPEHHSI CEHCOPIB Ha OCHOBI O1OMIMETHKIB,
MIPUKJIAU IPUCTPOIB, POOOY1 XapaKTEPUCTUKU, IPUHLIUIIN POOOTH.

114.TToscHITh CyTh aTeCTallliHUX MPOLETYP KOMEPLUIHHUX O10I0TTYHUX CEHCOPIB.

115.HapnaiiTe 3aranpHy XapaKTepUCTHKY aHali3aTopaMm JUIsd KIIHIYHOI JIarHOCTUKM Ha OCHOBI
6ioceHcopiB.

116.51kxi BUMOTrH HEOOXITHO BpPaxOBYBaTH IPU CTBOPEHHI aHAII3aTOPIB JUIsl JTIarHOCTUKH 3a JOMAIIHIX
yMoB. OxapakTepu3yiTe MPUKIAIN TAKUX TPUIAIiB.

117.HapaiiTe 3araqbHy XapaKTEpUCTHUKY aHami3aTopaM JUIS  XapyoBOi  MPOMHCIOBOCTI  Ta
010TeXHOJIOT1YHOTO BUPOOHHIITBA.

118.OxapaktepusyiTe aHami3aTOpy AJIs €KOJIOTTYHOTO MOHITOPUHTY.

119.Chopmyimroiite miepestik i oxapakTepu3yuTe mpoodaeMu po3poOKu 6i10CEHCOPIB.

120.OxkpecniTh nepcrneKTUBU 610CEHCOPUKH.



