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1. Onuc HABYAJBHOI AUCHUILTIHA

PIBUKO-XIMIYHI METOAU BIOXIMIYHUX JOCJIIKEHb

(na3Ba)

I'asy3b 3HAaHDb, CHIENIAJbHICTh, OCBITHIH CTYNIHb

["anmy3b 3HaHB

09 Bionoris

OCBITHBO-HAYKOBHIA
piBEHb

TpeTii

OcCBITHIH CTYIIHb

TOKTOp (himocodii

CriemiaJibHICTh 091 «biomorisi»
OCBITHBO-HAayKOBA bionoris
nporpama

XapakTepucTUKa HABYAJIbHOI JUCITUTUTIHU
Bun BHUOIPKOBA
3arasibHa KUJIbKICTh

150

TOJINH

KinbkicTs KpeauTiB
ECTS

KiIbKICTh 3MICTOBUX
MOJIYJIIB

He nepenbaueno

KypcoBuit mpoekr
(poboTa)

He nepenbaueno

Popma KOHTPOJIIO

CK3aMCH

Ioka3HMK HABYAJIBHOI JUCHMILIIHY JJI51 JEHHOI Ta 3204HOI (hopmMu

HaBYaHHA

neHHa hopMa HaBYaHHS

3a04yHa hopMa HaBUAHHS

Pix miaroroBku (Kypc) 1 1
Cemectp 2 2
Jlek1iliH1 3aHATTS 20 20
[IpakTuyH1, cEMiHApChHKI

3aHATTS

JlabopaTopHi 3aHATTS 20 20
CamocriiiHa po0oTa 110 110
[HauBiTyabHI 3aBIaHHS

KinbkicTh THKHEBUX 4 4

ayIUTOPHUX TOJIUH JIJIst
JeHHO1 (hopMU HaBYAHHS




2. MeTa Ta 3aBJaHHA HABYAJLHOI JUCIHUILTIHA

[IpeameTrom  gucrumurian  «@Di3UKO-XIMIYHI ~ METOOM  O10XIMIYHUX
JOCITIKEHBY» € MUTaHHS KJIACHYHMX 1 CYJYaCHUX MPAKTUYHUX MiAXOIB, CIIOCOOIB 1
METO/I1B BUBYEHHS META0OIIYHHUX MPOIIECIB 32 PI3HUX (PI310JIOTTUHUX CTAHIB KUBUX
OpraHi3MiB.

Merta guctiiuiiHA «DI3UKO-XIMIYHI METOAUA OI10XIMIYHUX IOCIIIKEHBY -
chopMyBaTH B aCHipaHTIB IITICHY CHUCTEMY 3HaHb BHUKOPHUCTAHHS METOMIB 1
METOJUYHUX MIIX0/IIB Y 010XIMIYHUX JOCITIKEHHAX 01000’ €KTIB.

3aBaanHa Kypcy «®Di3uko-XiMi4HI METOAU O10XIMIYHUX JIOCIIIKEHbY
BUBYUTU OCHOBHI METOJY O10XIMIYHUX JOCIIP)KEHb OOMIHY PEYOBUH Ta OCHOBH
KJIACHYHHX 1 CYYaCHUX METO/1B BU3HAUCHHS O10XIMIYHUX IMOKa3HHUKIB 010J10TTYHOTO
Martepiany, 3a SKUMH MOYKHA OXapaKTepHU3yBaTH MOXJIMBI 3MIHM METaOOIIYHHUX
IPOLIECIB.

OCHOBHUMHU KOMIIETEHTHOCTSIMU, IKUMHU TTIOBUHEH BOJIOAITH 37100yBay i
BUBYCHHSI TUCIUTUTIHY €:

- 3IaTHICTH J10 a0CTPAKTHOTO MUCIICHHS, aHAII3Y Ta CUHTE3Y;

- 3JIaTHICTH JI0 PETPOCIEKTHUBHOTO aHaJi3y HAyKOBOTO JOPOOKY Yy Hampsimi
010XIMIYHOT'O JIOCHIJKEHHS,

- 3]IaTHICTh TEHEPYBAaTH HOBl HAYKOBO-TEOPETUYHI Ta MPAKTUYHO CIIPSIMOBaHI
11€1 (KpeaTUBHICTB);

- KOMIUIEKCHICTh Y BOJIOJIIHHI 1H(GOpPMAIIIEI0 MO0 CYyYaCHOTO CTaHy 1
TEHJICHI[I PO3BUTKY CBITOBOI 1 BITYM3HIHOI 010JI0T1YHOT HAYKH;

- CUCTEMHUU MIX11 y po3poOLl Ta peasizailii HAyKOBUX MIPOEKTIB Ta MPOrpaM;

- CaMOCTIHHICTh Y IPUUHATTI OOTPYHTOBAHUX PIIICHB;

- 3JaTHICTb BUABIATH, (OPMYJIIOBATHU Ta BHUPIIIYBaTH MNpoOIeMu
JIOCITITHUIIBKOTO XapaKTepy B Tally3i 010J10T11, OLIHIOBATH Ta 3a0e3MeuyBaTH AKICTh
JOCITIJIKEHb, SIK1 IPOBOJISTh.

VY pe3ynbTaTi BABYEHHSI AUCIUILIIHU 37100yBay MTOBUHEH:

3HATM:



- IUISIXM OOMIHY PEUYOBHH, OPIEHTYBATUCS Y BUOOP1 BU3HAYEHHS O10XIMIYHUX
MOKAa3HUKIB Ta TEHACHIIIN IXHIX 3MiH 3a J[Ii YUHHUKIB P13HOI IPUPOIH;

- JOCITI/DKEHHST O10XIMIYHUX IMOKa3HHMKIB O10JIOTIYHOTO MaTepialy 3a 3MiH
MeTabOoTIUYHUX MPOLIECIB, BUKIMKAHUX JII€I0 €H0- i €K30I€HHUX (PaKTOpiB;

- KJaCH4HI ¥ HOBITHI METOJAM XIMIKO-aHATITHYHUX IOCHIIKEHb, METOIUYHI

MIIX0AH Y 010XIMIYHUX JOCIIDKEHHSIX MOPYIICHb MEXaH13MIB METa00Ii3MYy;

BMITH:

- OpIEHTYBATUCS B OlOXIMIYHMX JOCIIPKEHHSIX Ha Cy4acHOMY piBHI, a
caMe: o0OupaTH BIAMOBIJHI XIMIKO-aHAJTITHYHI Ta OIOXIMIYHI MeTonM M
METOJ0JIOT1YH1 M1JIX0/I1, T1IarHOCTUKH, a TAKOXK 00J1aJiHaHHs, B11OUpaTH 010JI0T1YH1
3pa3Kd, BOJIOAITH 3araJIbHONPUHHATAMU KIACUYHUMU W OKPEMHUMH HOBITHIMHU
METOJMKAMU 3 BHU3HAYEHHS B OIOJOTIYHMX 00’€KTaxX pI3HUX TOKa3HUKIB 3a
JOTIOMOTOI0 TPAJUIIMHUX 1 HOBITHIX NpWIaAIB 010XIMIYHOI J1JabopaTopii 3 METOIO
XapaKTEPUCTUKHU O10XIMIYHUX MPOIIECIB Y OPTaHi3MI;

- CTBOPIOBATH HOBI 3HAHHS 4Ye€pe3 OPUTIHATBHI JOCIHIJKEHHS, SKICTh
AKUX MOX€e OyTH BU3HAHA Ha HAI[IOHAJIbBHOMY Ta MI)KHAPOJHOMY PIBHSIX;

- OpaTv yd4acThb Yy HayKOBHX JUCKYCIIX Ha MDKHApOJHOMY PiBHI,
BIJICTOIOBATH CBOIO BJIACHY MO3MULII0 HA KOH(PEPEHIIIsX, ceMiHapax Ta popymax;

- Opatv y4acTh y KPUTHYHOMY JAlajo3l Ta 3alllKaBUTH pe3yJbTaTaMu
JIOCIKEHHS,

- IPOBOJUTH KPUTUYHUN aHaMI3 Pi3HUX 1HQOpMALIHHUX JDKeped,
KOHKPETHUX OCBITHIX, HAYKOBUX Ta MPO(MECIMHUX TEKCTIB Y TaIy3s1X O10JIOTTYHHX
HayK;

- KPUTUYHO CHOpUMMAaTH Ta aHajdi3yBaTU 4YyXl JyMKU U 11€i, IIyKaTu
BJIACHI NUISIXU BUPIMIEHHS MPOOJIeMH, 3MIMCHIOBATH KPUTUYHUN aHaji3 BIIACHUX
MaTepianis,

- TE€HEPYBATH BIIACHI 1J1e1 Ta MpUtMaTH OOTPYHTOBAHI PIIIICHHS.



3. [Iporpama i cTpykTypa HaBYAJAbLHOI JMCHUIIIHH
MIOBHOI'O TEPMIiHY JICHHOI (3a04HO1) (popMU HaBUAHHS

Tema Jekuiiinoro 3aHaTTda 1. O0'eMHO-aHATITHYHI MeTOaHM OioXiMiYHMX
AOCTiIKEHb

B 0OCHOBI KiTBKICHOTO XIMIYHOTO aHai3y JIEKHUTH MPOBEICHHS XIMIYHHUX
peaKIiiid MiXK 3pa3KoM, SIKUH JTOCTIKY€EThCS, Ta IM1I0paHUMU Ta MIPUTOTOBICHUMU
peakTUBaMHu. 3a KUIBKICTIO BUTpPAu€HUX PEAKTUBIB ab0 3a KUIBKICTIO 3100yTHX
MPOJYKTIB PEaKIlii po3paxoBYIOTh CKJIa/l aHAJII30BaHOTO 3pa3Ka.

XIMIYHHUH aHaJI13 DOAUIAIOTE Ha 8a206utl ma 00 €MHUIL.

Barosuii (epasimempuunuti) ananiz 0a3yeThcs Ha MOBHOMY (KUIBKICHOMY)
BUJIIJICHH] Oy/Ib-SIKOTO KOMIIOHEHTa 3 aHaJIi30BaHOr0 3pa3ka y BUIJISII TEBHOI
PEYOBHHHM 3 HACTYITHUM TOYHHM 3Ba)KYBaHHSM.

O06’emuuit (mumpumempuunuil) aHaji3 IPYHTYEThCS HA TOUHOMY BU3HAUYCHHI1
00’eMy PO3YHHY PEUOBHHH (B1IOMOT KOHIIEHTpAIIIT), SIKM HeOOX1THHM SISl [TOBHOTO
nepediry peaxiii 3 JaHUM 00’ €MOM J0CTIKYBaHOT0 po3unHy. KinbKicTh peuOBUHU
y PO3YMHI BU3HAYAIOTh TUTPYBAHHSM — JIO PO3UMHY 3 aHAII30BAHOI PEUOBHUHOIO
MOCTYIIOBO MPUIMBAIOTH PO3YMH 3 TOYHO BIJOMOIO KOHIICHTPAIIE€I PEYOBHH.
KiHiieBy TOuYKy THUTpyBaHHA (mouKky eKxgiganenmHoCcmi) BU3HAYAIOTh 32
BUKOPUCTAHHA  IHAUKATOPIB YW (PI3UKO-XIMIYHUMH  MeTomamu  (3a
€JICKTPOIPOBIAHICTIO, CBITJIONPOMYCKAHHSAM TOIO). 3a KUIBKICTIO Po0O0YOro

PO34HHY, IO MIIIOB HA TUTPYBAHHS, PO3PAXOBYIOTh PE3YJITATH aHAII3Y.

Tema gexkuiiHoro 3ansarra 2. Ejekrpoximiuni meroam OioxiMiuHHX
JAOCJIiIZKeHb

Enexmpoximiuni memoou ananizy (EXMA) — rpymna MeToaiB KiJIbKICHOTO
XIMIYHOTO aHalli3y, B OCHOBI SIKMX JIeXaTh €JIEKTPOXiMIYHI mpouecu. [ns Hux
XapaKTepHI BUCOKA YYTJIMBICTh 1 CEJIEKTUBHICTH, MIBUIKICTh BIATYKY Ha 3MIHY
CKJIaJly aHaJI30BaHOrO O00’€KTa, JETKICTh aBTOMAaTH3allli Ta MOXJIHUBICTh

JTUCTAHIIIAHOTO YIpaBiiHHA. [, HapemTi, BOHM HE BUMAaraloTh JOPOTOTO



aHATITUYHOIO YCTaTKyBaHHS 1 MOXYTh 3aCTOCOBYBaTuCA B Ja0OpaTOpHUX 1
BUPOOHUYMX YMOBaX.

EnextpoxiMiuHi METOJIM aHaji3y 3aCHOBaHI Ha JOCIIKEHHI MPOIIECiB, IO
MPOTIKAIOTh HA TOBEPXHI elekTpoga abo B MPHUEICKTPOTHUX IMPOCTOPI.
AHANIITUYHUM CHUTHAJIOM CIYXHUTh CIEKTPUYHUN mapameTp (eIeKTpUIHUN
MOTEHI[lal, CUjla CTPyMy, OIip Ta 1H..), SKUWA MIJJAETHCS BHUMIPIOBAaHHIO. 3a
BUMIPIOBAHUM E€NEKTPUYHUM TmapameTpoMm cuctemd, EXMA mnoainsioTe Ha
nomenyiomempito (Bumiprorots E, B upu 1=0 A), eorvmamnepomempiio
(BumiprotoTh I, 4 sk QyHKIiO Big HakigaaeHoro 330BHI E, B), kyionomempiio
(Bumiproroth Q, Kz npu I=const abo E=const), kondyxmomempiro (Bumiprorots W ,
Cm 260 OmY). Jleski enexkTpoxiMigHi METOIM BUKOPUCTOBYIOTLCS /IS BU3HAYECHHS
KIiHIIEBOi TOYKM TUTPYBaHHSA (amnepmempuyre mumpy8anhs, KOHOYKMOMempuuHe

Mumpy8anHsl, KyJ10HOMempuiHe mumpyeanHs).

Tema gexkuiiinoro 3aHaTrTsa 3. CpoekrpogoromMerpuyHi Meroau
OloXiMiYHHX JOCTIKEeHD

Enexmpomacnimue 6unpominio8anHs oOnmuuHo20 OianazoHy — ONTHYHE
(CBITJIOBE) BUIIPOMIHIOBAHHS — TEPMIH TIOEIHYE BUIUME CBITIIO, iHPpauepBoHE Ta
yibTpadioseToBe BUTPOMIHIOBAHHS.

J1o ONTUYHOTO Alana3oHy BIIHOCATHCS €JIEKTPOMArHITHI XBUJIl 3 JOBXUHOIO
Biz 100 mo 10000 uM, sike pO3AUISIIOTH HA TPHU 00JIACTI :

- yabTpadioneroBy (YD) 100-380 uwm;
- suaumy 380-760 HM;
- indpauepsony (I4) 760- 10000 M.

Csimno, K 1 1HII €JEKTPOMArHiTHI XBWJII XapaKTEPU3YETHCA YaCmomoio,
008IAHCUHOIO XU, NOTSIPUZAYIEIO MA IHMEHCUBHICMIO (BUBHAUAEMbCS AMNIIMY 0010
xeuni). Y BakyyMi CBITJIO PO3MOBCIO/DKYEThCA 31 ctanoro mBuakicTio (~300 000
km/c). 11IBUIKICTh TIOIIMPEHHSI CBITJIa B PEYOBHUHI 3JICKUTHh BiJ BJIACTUBOCTEU

PEYOBHMHH 1 3arajlOM MEHIIIA BiJl HIBUAKOCTI CBITJIA Y BaKyyMI.


http://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%B2%D0%B6%D0%B8%D0%BD%D0%B0_%D1%85%D0%B2%D0%B8%D0%BB%D1%96
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8F%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D1%96%D1%8F_%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D1%96%D1%82%D0%BD%D0%BE%D1%97_%D1%85%D0%B2%D0%B8%D0%BB%D1%96
http://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%82%D0%B5%D0%BD%D1%81%D0%B8%D0%B2%D0%BD%D1%96%D1%81%D1%82%D1%8C
http://uk.wikipedia.org/wiki/%D0%92%D0%B0%D0%BA%D1%83%D1%83%D0%BC

CBITJIO, SIK €JIEKTPOMAarHiTHE BUIIPOMIHIOBAHHS, Ma€ MPUPOJY YACTKU Ta
XBUJIl OTHOYACHO. BUMpOMiIHIOBAHHS 1 MOTJIMHAHHS CBIT/Ia BiTOYBAa€ThCS KBAHTAMH
4y (POTOHAMU, EHEPTIS SIKUX 3aJICKUTh Bl YACTOTH:

E=h-v=h-c/A,
ne E — enepris kBaHTa, v — 4acTOTa BUINPOMIHIOBAHHS, C — IIBUAKICTH MOIIUPEHHS
eJIeKTPOMArHiTHOI XBHJII y BakyyMi, h — mocriiina ITnanka (6,62 1073 Ix/c), A —
JIOBJKAHA XBHIII.

Jlo MoJekyIsIpHUX aOCOPOIINHUX METOMIB BITHOCUTHCS (DOTOMETPUUHHUI
aHai3, sSIKMA 3aCHOBAaHMM HAa BUMIPIOBaHHI TMOTJIMHAHHS CBITJIa peyoBHHON. BiH
BKIIIOYAE  caMe  cnekmpogomomempito ~ (METOA 3  BUKOPHUCTAaHHSIM
MOHOXPOMATHYHOTO CBITJa SIK Yy BHUIUMIA, Tak 1 YyiabTpadioseToBid Ta
1H(pauepBOHIM YaCTUHAX ONTHUYHOTO CIEKTPY) Ta (homoenekmpoxoiopumMempiio
(MeTon, 3acHOBaHMI HA  BHUMIPIOBaHHI  1HTEHCHUBHOCTI  BY3bKOi  CMYTH
MOJIIXPOMATUYHOTO CBITJIA Y BUJMMIM YACTUHI ONTUYHOTO CIEKTPY, SIKY BUALUISIOTH,

30KpeMa, CBITO(UIbTpaMHU.

Tema  gekuniiiHoro 3ausatrTa 4. Cnekrtpo-payopuMerpuuHi i
pedpakToMeTPUYHI MeTOAH 0iIOXIMIYHMX JTOCTIAKEHD

3MaTHICTh TIOTJIMHATA Ta BUIIPOMIHIOBATA CBITJIO YIbTPagioleTOBOTO Ta
BUJMMOTO J1ala30HIB XapakTepHa sl 0araThOX KJIaciB PEYOBUH: O10MOJIEKYJI
(petunomn, xmopodii, mopdipuH); OpraHiyHUX OAPBHUKIB (aHUTIHOBHUI CUHIH, I11aHOBI
OapBHUKH), OpraHIYHMX MOJICKYJ (TeTpauuKiIiH, HadTalmiH, MIPEH) TOIIO.
[lornvHaHHsg KBaHTa CBITJIA MOJIEKYJIOK a00 TPYMHOI0 aTOMIB, SIKI 3HAXOIATHCS B
OCHOBHOMY CTaHi, MPUBOAUTH JO YTBOPEHHS 30Y/PKEHOTO CHUHIJIETHOTO CTaHYy.
30y/KeH1 CTaHU MOJIEKYJIM € HEPIBHOBRXHUMH 1 MOJIEKYJH IMOBEPTAIOTHCS 0
OCHOBHOTO CTaHy 3a y4acTio psay ¢orodiduunux mporeciB. OmaHi 3 HHX
CYTIPOBOIKYIOThCSI BUIPOMIHIOBAaHHSIM KBaHTIB CBiT/a ((iayopecreHIis Ta
docdopectieHitis), iHII - 1€ OS3BUMIPOMIHIOBAIbHA JUCHUTIAIlIS €HEPTii Yy BUTIIAII

TETUIOBUX KOJIMBaHb (BHYTPIIIHS Ta IHTEPKOMOIHAITIITHA KOHBEPCIs).


http://uk.wikipedia.org/wiki/%D0%92%D0%B8%D0%BF%D1%80%D0%BE%D0%BC%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82
http://uk.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%BD
http://uk.wikipedia.org/wiki/%D0%95%D0%BD%D0%B5%D1%80%D0%B3%D1%96%D1%8F

OnyopeclieHTHUIA  METOJ] - BUCOKOCTEUU(PIUHUN, OCKUIBKM CHEKTPH
30yKeHHST Ta (IYOpECHeHIii y PpI3HUX CHOJYyK 3HAYHO BiJIPI3HIIOTHCA.
dyopecleHIlio A0CHKYIOTh Ha crekTpoduyopuMerpax. Ilicis onpomiHeHHsS
(30ymxeHHs) 3paska (A,30) curnan dayopectenii (yL[>) peectpyroTs mia KyTom
90°.

@DIyopeclleHTHUI aHalli3 MIMPOKO BUKOPUCTOBYETHCS MPH AOCTIIHKEHHSIX
CTPYKTypH OUIKIB, HYKJICIHOBUX KHCIOT, KIITHHHUX MEMOpaH, CYOKIITHHHHX
oprasel Ta KJIiTHH

[Tpu nepexo/ii IpPOMIHHS CBITJIA 3 OJTHOTO IPO30POr0 CEPEIOBUILA JI0 1HILIOTO
3MIHIOETbCSA HAMPSAMOK MPOMIHHSA - HOTO 3aJ0MIIeHHS. MeToau, siKl 3aCHOBaH1 Ha
BHUMIPIOBAaHHI MTOKA3HMKA 3aJIOMJICHHS, HA3UBAIOThCA PehPAKTOMETPUIHUMU.
[Toka3HWKHM 3aJlOMIIEHHS 3ajie)kaTh BiJ TPUPOIU PEUYOBHHU CEPEOBHIIA,
TEeMIIepaTypH, JOBKUHHU XBUJIl CBITJIA TOIIO. 3aJIEKHICTh MTOKa3HUKA 3aJIOMJICHHS B1J]
JIOBKMHU CBITJIOBOI XBUJII HA3UBAETHCS TUCTIEPCIEIO.

[loka3HUK 3aJIOMJIICHHS BH3HAUA€ThCS 3a JIONOMOIOK MPWIALIIB, SKi
Ha3WMBaIOThCsl pedpakromeTpamu. Haityacrtime B OIOXIMIYHUX —JOCIHIKEHHSIX
BUKOPUCTOBYIOTh pedpaktomerpu Trma A66e abo Ilynsdpuxa. BumiproBanHs
IMMA TpUJaJaMd  3aCHOBaHI Ha BU3HAYCHHI BEIMYMHU TPAHUYHOTO KyTa
3aJIOMJICHHSI.

Bu3HaueHHS BEIMUYMHU MOJIEKYJISIPHOI pepaKilii € OJHUM 13 METOJIOM, KU
BUKOPUCTOBYETHCSI MPU BU3HAYCHHI CKJIQAy PEUOBUHHU, CTPYKTYPH ii MOJEKYI.
3aJieKHICTh TOKa3HWKAa 3aJIOMJICHHS BiJ CKJIaAy JOCHIKYBAaHOT PEYOBHHU
BCTAHOBJIIOETHCS ~ CKCIICPUMEHTAJILHUM  NUISIXOM  BU3HAYEHHS  IMMOKa3HUKA
3aJIOMJICHHS JIJIsl CTAHJAPTHUX 3pa3KiB, CKJIa SKUX Bigomuid. Ha ocHOBI oxepxaHux
pe3yibTaTiB OyayloTh KaliOpyBaJIbHI KpHBI B KOOpAMHATAaX: MO OCl OpAMHAT -
3HAYCHHSI TTOKa3HUKA 3aJJOMJICHHS, TI0 OC1 a0CIKC - KOHIIEHTpALlis JOCTIKYBaHUX

PEUYOBHH.

Tema JekuiiiHOro 3aHATTHA 5. ATOMHO-a0COpOUiliHi Ta aTOMHO-eMiciiiHi

CNEeKTPaJIbHI MeTOaU 0I0XIMIYHUX 0CTiIKEHD.



AmomHo - cnekmpockoniuni METOAW — 1€ METOJIU aHalli3y, sKi 3aCHOBaHI Ha
BUMIPIOBAHHI ~ €HEPreTHYHOTO CTaHy aToOMiB peuoBUMH. BOHM Bigpi3HSAIOTHCA 32
criocoOOM OTpHUMaHHS Ta peecTpallii CUTHalTy, a 3aralbHUM € HEOOXI1THICTh
MOTIePEIHbOT aToMizallii mpod. ATOMHU PEUOBHUH, SIKI BHUIAPOBYIOTHCA B TOIYM’i,
BUTIPOMIHIOIOTh UM TOTJIMHAIOTH CBITJIO TIEBHOI JOBXKHHHM XBWJIi. 3a 1HTEHCHBHOCTI
CMYT Y CIIEKTP1 MO>KHA BU3HAYUTH KUTBKICTh OKPEMHUX XIMIYHUX €JIEMEHTIB Y 3pa3Ky.

AmomHo — abcopoyitina cnekmpockonis 3aCHOBaHa Ha MOTJIMHAHHI aTOMaMH
BUIIPOMIHIOBaHHS BiJl 30BHIIIHBOTO JHKEpena.

Meroa KUIbKICHOTO €IEMEHTHOTO aHaji3y MO0 aTOMHUX CHEKTpax MOTJIMHAHHS
(abcopO6irii) B mosiyM’i. ATOMHI Tapu MpoOH OMPOMIHIOIOTH B Alana3oHi 190-850 Hwm.
VY pe3yabTaTi MOTJIMHAHHS KBAHTIB CBITJIa aTOMU MEPEXOIATh Y 30y/IKEH1 €eHEPreTHYHI
ctanu. Llum mepexomgam B aTOMHHMX CIIEKTpax BiANOBIJIAIOTh PE30HAHCHI JIIHII, SIKI
XapaKTepHi 715 TaHOTO eJIEMEHTA.

BunpomiHioBaHHS  TOTparjisie Ha BXIIHY IIUIMHY MOHOXpPOMAaTopa,
BCTAHOBJIEHOTO TaKMM YMHOM, 110 BHIUISETHCA 13 CIEKTPY JUIIE PE30HAHCHA JIHIA
BU3HAYYBAHOI'O €JIEMEHTY, 1HTEHCHUBHICTh SIKOT BUMIPIOETHCA (DOTOCIEKTPUUHUM
criocobom. [lepeBenenHs aHami30BaHOTO 00’ €KTa B aTOMI30BaHU M CTaH 1 popMyBaHHS
MOTJIMHAIOYOTO IIapy Tapy 3a3BUYail 3M1MCHIOETHCS B mosiyM'i. HalGinein wacto
BUKOPUCTOBYIOTh MOJYyM'st cymitieit anetmwieny 3 moBitpsMm ( 2000 °C) 1 anetusnieny 3
N2O (2700 °C).

AmomHo — emicilina cneKmpockonis ~3aCHOBaHa Ha  BHUITYCKaHHI
BUINIPOMIHIOBaHHSI aTOMaMu, 30Yy/UKEHUMHU 32 BUKOPUCTAHHS PI3HUX 30BHIIIHIX
JoKepen (yra, icKpa, moJtyM'si, miazma).

Amomno-emiciunut cnexkmpanvruti ananiz (AECA) — 11e MeToj1 €JIEeMEHTHOTO
aHasi3y pe4OBHHH, 3aCHOBAHUI Ha BUBUEHHI CIIEKTPIB BUITYCKAHHS BUIbHUN aTOMIB
Ta 10HIB Yy Tra3oBiil ¢asi B obsacti noBxuH XBwib 150-800 um. Ilepexin y razoBy
daszy 3IIUCHIOETHCS 3a BUKOPHUCTAHHS PI3HHUX JKepen (ayra, icKpa, TOym s,
rja3ma).

[TpoOy mociimKyBaHOi PEUOBUHU BBOJSATH B JHPKEPETIO BUIIPOMIHIOBAHHS, /€

BiIOYBAIOThCS 11 BUITAPOBYBAHHS, JUCOINAIlS MOJIEKYJT 1 30YyIKEHHS aTOMIB
9



(ioniB). OcTaHHI BUITYCKAalOTh XapaKTEpHE BUIIPOMIHIOBAHHS, SIK€ HAJIXOJWTh B

peeCTpyIOunii MPUCTPiil CIEKTPATBHOTO MPHUIIAIY.

Tema sexkuiiinoro 3anarTa 6. Enexkrpodoperuuni meroan GioxiMiunmx
JOCJIiIZKeHb

Enexmpoghopes — 1€ pyx 3apsKeHUX YaCTHHOK (KOJIOiITHUX, O1JTKOBUX TOIIIO)
y PIIKOMY 4YH Ta30MOAIOHOMY CEpEAOBHUII Mif /1i€l0 30BHIMIHBOTO €IEKTPUYHOTO
OJISL.

binku, HyKJI€THOB1 KMCIIOTH, MOJICaXapyIy 3HAXOIAThCS B PO3YMHI Y BUTJISI
YaCTUHOK (MaKpOMOJIEKYJI), [0 32 CBOIMU PO3MIpaMH BIJIMOBIJAIOTh KOJOIIHUM.
BoHu HecyTh NeBHMI €EKTPUYHUN 3aps]l, OCKUIBKU MICTAThH FPYNH, SIK1 34aTHI JI0
€JIEKTPOJITUYHOI AMCOLIalii. 3araqibHui 3aps] MakKpOMOJEKYJ BU3HadaeTbecs pH
cepeloBUIIA. Y €JIEKTPUYHOMY M0JI1 BIAMOBIIHO O CBOrO 3apsay MaKpOMOJIEKYIH
MITPYIOTh Yy  HampsMKY JO  MPOTHIEXKHO  3apsA/UKEHOTO  €JIEKTPOAY.
EnextpodopeTnyna pyxiauBICTh 3apsHKEHUX YacTOK MOXe OyTH MpeacTaBieHa
HACTYITHUM YHHOM:

u=QD/KT - u,

Je U' — eJEeKTPOOCMOTHYHA PYXJIUBICTh, Q — 3arajibHUM 3apsij YaCTUHKH, D —
koedimieHT nudysii, k — koncranra bonpumana, T — abcontoTHa TemMmeparypa.

OcHOBHI THIIU €1EKTPOGOPETUUHUX CUCTEM — hponmanvruii enexkTpodopes
(meTon pyxomoi MEX1), cmayioHapHull (izoenexkmpodghoxycysanns,
imynoenekmpocghopes)  enekrpodopes Ta  3omanvHuti - enekrpodopes  (abo
enekmpocgopes na Hocii). OIHaK TaKe pO3AUICHHS BIJIHOCHO YMOBHE.

B cuctemax mepuioro THIy €JIEKTpUYHE I0JIE€ HAKIAJAETHCS HA MEXKI MIXK
PO3UYMHOM MakpoMoJiekys Ta 0ydpepom. [IIBuaKICTh Mirpaliii 3apsiKeHUX YaCTUHOK

BU3HAYAETHCS MIJISTXOM CIIOCTEPEIKEHHS 32 EPEMIILICHHSIM II1€T MEXI.

Tema nekuiiinoro 3ansarrss /. Xpomarorpagiuni Meroau OioxiMiuHHX

JOCTIKEeHDb
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Xpomamoepaghiss — mipolniec, 3aCHOBaHHMM Ha OaraTopa3oBOMY ITOBTOPEHHI
aKTiB copOIIiil Ta 1ecopOIlii peYOBHHHM MPH 11 IEPEMIIIIEHH] B MOTOI PyXoMoi ¢a3u
B3JI0BK HEPYXOMOTO COpOeHTY. Po3Mmosin ckiaaguux cymimieit xpoMmaTorpagpiaaum
METO/IOM 3aCHOBAHO Ha Pi3Hii copO1ii KoMmoHeHTiB cymimii. [Ipu mpoTikaHH1 ILOTO
npolecy Tak 3BaHa pyxoma (asza (eNIOeHT), IO MICTUTh aHalli30BaHy Mpooy,
nepeMillyeTbes uepe3 HepyxoMy ¢aszy. 3a3Buyail HepyxoMa (asza sBisie co00r0
pPEUOBMHY 3 PO3BMHEHOIO MOBEPXHEIO, a PyXJHBa — MOTIK Ta3y abo piIuHH, IO
biTbTpyeThCa uepe3 map copoeHty. Ilpu npomy BinOyBaeThes OaraTopasoBe
MOBTOPEHHS AakTiB copOuii — jaecopOIli, MmO € XapaKTepHOK OCOOJMBICTIO
XpoMaTorpaiuHoro mnpouecy 1 3yMOBIIOE €()EKTUBHICTb XPOMATOrpadiuHOro
PO3JILJICHHS.

AHxichuii xpomamoepaghiunuii ananiz, TO0TO 11eHTUPIKALIS PEUOBUHHU IO HOTO
XpoMarorpami, Moke OyTM BHMKOHAaHUU MpPHU TOPIBHSIHHI XpoMaTrorpadiuHux
XapaKTEePUCTUK, HaWYacTilie 1e ympumyearnoco o6 ’emy (TOOTO 00 €My pyXoMoi
(da3u, npomnyIieHoi Yepe3 KOJOHKY BiJl TOYaTKy BBEACHHS CyMIIII JI0 MOSIBU JAHOTO
KOMITIOHEHTa Ha BHUXOJl 3 KOJOHKH), SIKI 3HAXOJATh MPU TMEBHUX YMOBAX JIJIst
KOMITOHEHTIB aHaJI130BaHOI CyMIIIIi Ta JJisl €TaJIOHa.

Kinoxicnuii  xpomamoepaghivnuti  ananiz  3a3BU4ail MPOBOJSATH  Ha
xpomarorpadi. Meron 3acHOBaHMI Ha BHUMIPIOBAaHHI PI3HHX [apaMeTpiB
xpoMarorpadiuHoro mika (BUCOTH, IIMPUHHU, TUIOLII 1 yTPUMYBAHOTO 00 €My), sIK1
3aJIeXaTh BiJl KOHIIEHTpAIlll PEUOBHH, 1[0 BU3HAYAIOTHCA.

VY KigbKiCHIHM ra3oBiii XpomaTtorpadii 3aCTOCOBYIOTh METOJIU aAOCOIIOMHO20
2paoyo8ants i HympiuHboi Hopmanizayii, abo HopmyearHs. BUKOPUCTOBYETHCS
TaKOX METOJl 6HYympiuHboco cmandapmy. llpu abcoMOTHOMY TpagyrOBaHHI
EKCIIEPUMEHTAIbHO BHU3HAYAIOTh 3aJIeKHICTh BUCOTH a00 IUIONI TiKa BIJ
KOHLIEHTpalli peyoBUHU 1 OynylOTh TpaayroBalibHI Ipadiku abo po3paxoBYIOThH
BiAMOBIAHI KoedimieHnTn. Jlami BH3HA4YalOTh Ti K XapaKTECPUCTUKH IIKIB B
aHaII30BaHOI CyMIIll, 1 3a TpajyloBaJIbHUM TpadikoM 3HAXOIATh KOHIIEHTPALIO
aHami30BaHOTO pedoBWHHU. lleit mpocTtuid 1 TOYHMI METOJ, € OCHOBHUM TIpH

BU3HAYCHHI MIKPOJIOMIIIIOK.
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[Ipy BUKOpHCTaHHI METONY 8HYMPIUUHbOI HOpManizayii 0epyTh CymMy Oylib-
SKUX TapaMeTpiB MiKiB, HAPUKIIAJ CyMy BHCOT BCIX MiKiB a00 cyMy iX Iuiomi, 3a
100%. Tomi BiIHOIIIEHHS BUCOTH OKPEMOTO TIiKa JI0 CyMH BHCOT a00 BIJIHOIICHHS
IUTOIII OJTHOTO MIKY JI0 CYMHU ILIoLI pu MHOXKEeHHI Ha 100 Oyne xapakTepuszyBaTu
MacoBy 4acTky (%) kommoHeHTa B cymimii. [Ipu Takomy migxosi HeoOXigHO, TI00
3QJICKHICT, BEJIMYMHU BHUMIPIOBAHOTO TlapaMeTpa BiJl KOHIIGHTparii Oyra

OJTHAKOBOIO JIJISl BCIX KOMITOHEHTIB CyMIIIIi.
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Cr

YKTYPa HABYAJIbHOI M CUUILIIHA

HazBu 3MmicToBUX
MOJTYJIiB 1 TeM

Kinekicts ronuna

neHHa Gopma

3aouHa Gopma

yCb
oro

y TOMY YHUCIIi

I

JJa

0

1H
A

c.p.

yChO
ro

y TOMY YHUCII

I

Ja

0

1H
A

c.p.

Tema 1. O0'emHO-
aHAJIITUYHI METOIU
010XIMIYHHX
JOCITIIKECHb.

19

2

15

19

2

15

Tewma 2. Enextpoximiuni
MeTOoaU 010XIMIYHUX
JIOCIIIKEHb.

19

15

19

15

Tema 3.
CrnektpodoTomMeTpruyHi
MeToaH O10XIMIYHHX
JIOCIIIKEHb.

23

15

23

15

Tema 4 Cnekrtpo-
bayopumeTpuyHi i
pedpaxTomeTpuyHi
MeTOoaU 010XIMIYHUX
JIOCTTKEHb.

19

15

19

15

Tema5. AtomHO-
abcopOiiiHi Ta
ATOMHO-EMICIHHI
CHEKTpaJIbH1
METOIN
010XIMIYHHX
JOCITIIKCHb.

19

15

19

15

Tema 6.
Enextpodopernuni
METOAN 010XIMIYHHUX
JIOCITIIDKEHb.

23

15

23

15

Tema 7.
Xpomarorpadiusi
METOAHU 010XIMIYHHMX
JIOCJIIKEHD.

28

20

28

20

Ycnoro roinH

150

20

20

110

150

20

20

110
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4. Temn 1a00paTOPHUX 3aAHATH

Ne Ha3Ba Temun KiabkicTs roqun
n/n
1 2 3
1. BusnauenHss XiMiuHUX Ta OlOXIMIYHUX [IOKa3HUKIB BaroBUM Ta 2
TUTPOMETPUYHUM METOAAMHU
2. [ToTeHiiomeTpuyHe BU3HAYCHHS 10HIB B po3unHi Ta pH-MeTpist 6io10riaHuX 2
pIIUH
3. BuznaueHHs 610XIMIYHHX MTOKa3HUKIB METOJIOM CIIEKTPOGOTOMETPIi 2
4. Busnauennss Oi0XiMIYHMX TIOKa3HUKIB CIEKTPO(DIYyOPHUMETPHYHUM Ta 2
pedpakToOMETPUUHUM
= BusnaueHHs 010XIMIYHUX TOKa3HUKIB aTOMHO-a0COPOIIHAM 1 aTOMHO- 4
€MICIHTHUMH METOIaMH
6. Enextpodopernune po3niieHHs: OUIKIB BiIMOBIIHO 70 X MOJIEKYJISPHOT 4
MacH y MoJliakpuJIaMiIHOMY Trei
7. BusnaueHHst 010XiMIYHHX TOKa3HHUKIB XpOMaTOTpadiyHIMH METOIAMU 4
Bceboro 20

3aCBOEHHA 3HAHBb 3100yBaUYaMu

5. KoHTpPO/JIbHI NWUTAaHHA, KOMILIEKTH TECTiB JJfi BHU3HAYEHHSI PiBHA

1. 3a gomoMororw AKX 010XIMIYHHMX MOKA3HUKIB MOKHA BU3HAYUTH TOPYIICHHS

OOMIHY BYTJI€BOA1B?

2. 3a 10moMOoror sSKux 010XiMIYHUX MOKa3HUKIB MOXHA BU3HAUUTHU MOPYIICHHS

OoOMIHY JIiImiTiB?

3. 3a momoMoror sSKux 0i0XiMIYHUX MOKA3HUKIB MOXHA BU3HAUUTHU MOPYIICHHS

0OMiHY aMIHOCIIOJIYK?

4.
S.
6.

AToMHO-a0cOopOILIHHUI METO 1 HOTO 3aCTOCYBaHHSI.

BbynoBa razoBoro xpomarorpada Ta NpuHLIUI HOTO POOOTH.

Bunu nerexktopiB B ra3oBiii xpomartorpadii Ta MpUHIUI X poOOTH.

7. Buau xpomaTtorpagiyHuX KOJIOHOK ISl Ta30Boi xpomarorpadii. IlepeBaru ix i

HEJIOIKH.

8.

BizyanbHa konopumeTpis Ta ii CyTh.
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9. I"azoBa xpomarorpadist, IPUHIUIT pOOOTH Ta 3aCTOCYBAaHHS B 1a00OpaTOPHOMY
aHaizi.

10. Jlatu Bu3HauYeHHS KOE(QILIEHTY 3aJOMJICHHSA 1 TOSCHUTH BIJ 4YOro BiH
3aJICKUTb.

11. JlaTu mosiCHeHHS, IKUM YMHOM Ha PO3JJICHHS XpOMaTorpadpiqHoi KOJIOHKU
BILJIMBA€E TEMIIepaTypa 1 TOBIIMHA HEPYXOMOi ¢a3u.

12. EnexTpoMarHiTHi CIEKTpH Ta iX BUIH.

13. Enextpodope3 Ta meToau HOro BUKOPUCTaHHS B MpeENapaTUBHOMY Ta
aHATITUYHOMY aHaJi31.

14.  EnexTpoxiMIYHI METOJH aHaji3y Ta NPUHIIMI iX POOOTH.

15. 3akoHU MOrJMHAHHS BUIPOMiHIOBaHHA. [I0SICHUTH SIKUM YMHOM NPOXOAUTH
CBITJIO Yepe3 1ap piANHM.

16. KnacudikyBatu Ta 1atu BU3HaueHHS (13UKO-XIMIYHIM METO/IaM aHai3Yy.
17. Meron ryopecieHTHUX MITOK Ta MeTa MOTro 3aCTOCYBaHHS.

18. MounekynsapHO0-a0CcOpOIIHHMIA CTIEKTPATLHAN aHajIi3 Ta HOTO BUIH.

19. Ha ski BuAM NOAUISIOTH CHEKTPOQPIyOPOMETPIIO 3a MEXaHI3MOM [Iii Ta
TPUBAJICTIO?

20. Ha3BiTh OCHOBHI YHMHHHMKH, fKi BIUIMBAIOTH Ha PO3IIJICHHS B Ta30Bii
xpomarorpadii.

21.  Oco0aMBOCTI MOTIIMHAHHS ONTHYHOTO BUIPOMIHIOBAHHSI.

22. lloscHUTU TOHATTA MPO ONTHYHY HIUTHHICTH Ta KOE(MIIIEHT MPOIYyCKaHHS
CBITJIa P1JIUHOIO.

23. TlosicHUTH, IKMM YHHOM B1I0yBa€ThCS PO3/IJICHHS PEYOBHH METOJIOM Ta30BO1
xpomarorpadii.

24. TlosCHITH NPUHIUIT METONY €JIEKTpo(dOope3y Ta BaAKIUBICTh 3aCTOCYBAHHS B
J1a00paTOPHOMY aHai31.

25. Ilpunnun poOOTH METOIIB ONTUYHOI ATOMHOT CLIEKTPOCKOTII1.

26. Pedpakxtpomerpid Ta ii 3aCTOCYBaHHS.

27. Pyxowmi ¢a3u B ra3oBiit xpomarorpadii ix mepeBaru 1 HEAOIIKH.

28. CnexktpodoTOMETPUYHI METOJIH 1 IX 3aCTOCYBaHHS.
15



29. Cnoco06u Ta mpaBuiia yBEJICHHS PIAKUX IPo0 y Xxpomartorpad.

30. Crymiap po3aiieHHs XpomartorpadiyHoi KOJOHKM Ta  OTPUMAaHHS
XpoMaTorpamu.

31. ®OTOeneKTPOKOIOPUMETPUYHI METOIM 1 iX 3aCTOCYBAHHSI.

32. SlkuM 4yMHOM Ha PO3JAUIBHY 3/IaTHICTH XpOMaTorpadpiuHOl KOJOHKHU BILIMBAE
il mepeBaHTaKEHH:A?

33. Tlosicuutu sk BiAOYBA€THCS KOHTPOJIb AKOCTI poOOTH XpomaTorpadiuHoi
CUCTEMU.

34. Sxi icHYIOTb CTIOCOOM BUPAKEHHS KOHIICHTpAIlli pO3YMHIB?

35.  SIxi OCHOBHI HaIPsIMU 3aCTOCYBaHHS METOY CIIEKTpodiIyopoMeTpii?

36. ki xiMiuH1 peakiii MOKJIaJeHO B OCHOBY TUTPOMETPUYHOTO aHATI3y?

6. MeToau HABYAHHSA
OCHOBHUMM BHAAaMH HABYAJILHHX 3aHATH TUCHUILTIHN «DI13UKO-XIMIYHI

MeTOAM OI10XIMIYHHUX JOCTIKEHb» € 3aHIATTSA: ayJUTOpHI (JIEKIlis, JIabopaTOpHE

3aHATTS, KOHCYJbTAIlis) Ta M03ayAUTOPHI - CAMOCTiiHA POOOTa acipPaHTIB.

HaBuyaabHa Jgeknisg guciviunad «Pi3UKO-XIMIUYHI METOAM Ol10XIMIYHUX
JOCIIJKEHb» — 1€ JIOTIYHO BUBEPIICHUI, HAyKOBO OOIPYHTOBAHMM 1
CUCTEMATU30BAHUI BUKJIA]] HAYKOBUX MUTaHb, 10 BUCBITIIOIOTH OOMIH PEUOBUH,
PETYJIAIII0 Ta KOPEKITII0 METa0OIIYHUX MPOIIECIB 3a JIOIMIOMOI'00 SIK KOPMOBHUX, TaK
1 JIIKapChbKUX 3aco0IB 3 METOI 3MIIHEHHS 3JI0pOB’S Ta MiJABUIICHHS pPIBHA
MPOAYKTUBHOCTI TBapuH. Jlekiii kypcy «®Pi3UKO-XIMiYHI METOAM Ol10XIMIYHHX
JOCIIIJIKEHb» € UIIOCTPOBAaHUMH 1 MpeACTaBieHl y Burianl npesenrtauiid (PDF-
(daiinm SKUX HAJAAITHCA aclipaHTaM) 3 METOIO KpaIioro 3aCBOEHHS MaTepiay.

OCKUIbKH JIeKIisl € OJHUM 3 OCHOBHHMX BHJIB HAaBYaJbHUX 3aHATH 1,

BOJHOYAC, Mem00ié HAGYAHHA Y BULIIN IIKOII, TO BOHA MOKJIMKaHa (popMyBaTH y
acmipaHTiB 0a3uc 3HaHb 3 MOJIEKYJIIPHUX MEXaHI13MIB peryJisiii 0OMiHy pe4OBHH, a
TaKOX BU3HAYATH HANPSIMOK, OCHOBHUI 3MICT 1 XapakTep JIabOpaTOpHUX 3aHATh Ta
CaMOCTIHHOI pOOOTH acmipaHTiB 3 AUCHUILIIHA «Di3uKo-XIMIYHI METOIU

O10XIMIYHUX JOCHIKEHDY.
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JlabopaTopHe 3aHATTA - 1I€ BUJI HABYAJILHOTO 3aHATTSI, HA IKOMY acIipaHTH
M1JT KEPIBHUIITBOM BUKJIa/a4a MPOBOJATH CIPaBXKHI a00 MOJIENIbHI €KCIIEPUMEHTH
YH JOCI/IN B CENiabHO 00J1aIHAaHUX HaBUAJIBbHUX JIA00PATOPISX 3 BUKOPUCTAHHSIM
yCTaTKyBaHHS, MPHUCTOCOBAHOTO [UIsi YMOB HaBYAJbHOTO TpoIecy. 3BiAcH
JTUAAKTAYHOIO METOI J1a0OpaTOPHOTO 3aHATTS € NPAKTUYHE MIATBEPIKEHHS
OKpPEeMHX TEOPETUYHUX TIOJOKECHb JUCIUIUTIHN  «DI3UKO-XIMIYHI ~ METOJU
O10XIMIYHUX JOCIIJDKEHbY», HAOYTTS MPAKTUYHUX YMIHb Ta HAaBHYOK POOOTH 3
7a00paTOPHUM YCTAaTKyBaHHSIM, OOJaJHAHHIM, OOUYMCIIOBAIBHOIO TEXHIKOIO,
BUMIPIOBAJILHOIO alapaTrypord, METOJMKOI0 EKCIEPUMEHTAIbHUX O10XIMIYHHUX
JOCTII>KEHb.

Etanmamu niocomoexu i nposedenms 1a60pamopHo20 3aHAmmsi €: IPOBEICHHS
MONEPETHBOI0 KOHTPOJIO MIATOTOBIEHOCTI aCMiPaHTIB 10 BUKOHAHHS KOHKPETHOT
JabopaTopHOi pOOOTH; BHKOHAHHS KOHKPETHHUX 3aBJlaHb y BIAMOBIIHOCTI 3
3alpONOHOBAHOI0 TEMATUKOIO; O(POPMIICHHS 1HMBIAYaJbHOIO 3BITY; OLIIHIOBAHHS
pe3ynbTaTiB pOOOTH aCMipaHTIB BUKIIATA4ueM.

Crnig 000OB’SI3KOBO 3a3HAUWTH, IO Yy BUIAJKY BUKOHAHHS JIaOOPATOPHUX
poOIT, MOB'A3aHUX 3 MOMKIMBOIO HEOE3MEKOI0 JUIsl 3J0POB'S 1 XKUTTS ACIIPAHTIB,
O0OOB'A3KOBUM €TanoM HOTO MIATOTOBKU 1 MPOBEJACHHS € THCTPYKTaX 3 MpPaBUII
Oe3MeKH 1 KOHTPOJIb 3a iX JOTPUMAHHSIM, 110 IPOBOJIUTHCA SIK 1 HA IEPIIOMY 3aHSATTI
(3araJibHUM 1HCTPYKTaXX PoOOTH B OloXIMIuHIA JabopaTopii), TaK 1 HACTYIMHUX
(IHCTPYKTax IIOJI0 OKPEMHUX MOXKJIMBO HEOE3MEUYHUX YMOB ITPOBEICHHS IOCITI/IIB).

KoncyasbTanisi - 11e oIvH i3 BUAIB HaBYAJIBHUX 3aHATH, 10 MTPOBOIUTHCS 3
METOI0 OTPUMAaHHS aCMipaHTOM BIAMOBIAI HA OKPEMi TEOPETHUYHI UM TMPAKTUYHI
NUTaHHs 010XiMii TBapUH Ta JJIs MOSCHEHHS NMEBHUX TEOPETUYHUX MOJIOKEHb YU
aCMHEKTIB iX MPAKTHUYHOT'O 3aCTOCYBAHHS y BeTepuHapHii MenunuHi. KoHcynpraiii
MPOTATOM ceMecTpy (MMOTOYHI KOHCYJbTAIlll, CEMECTPOBI) Ta mepe; KOHTPOJILHUM
3ax0/10M (eK3aMeHallliiH1) TPOBOJATHCS 3a rpadikoM JeKaHaTy (aKyJIbTeTy.

Camocriiina po6oTa € OCHOBHUM 3acOO0OM 3aCBOEHHS AacCIipaHTOM

HaBYAJILHOTO MaTepiasy 3 Oioximil TBapHMH y 4ac, BUIBHUN BiJ 0OOB'SI3KOBHX
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HaB4YaJIbHUX 3aHATD.

MeToau HaBYaHHS 3a piBHEM CaMOCTITHOI pO3yMOBOI AiSlJILHOCTI:

npooaemuuil  6uknad, 1O TiepeAdavae  CTBOPEHHS BHKJIaJaueM
npo0JIeMHOT CUTYyallii, TOMOMOTY acIipaHTaM Y BUAUICHH] Ta «IPUAHATTI»
poOJIEMHOT0 3aBAaHHS;

YACMKO080 NOWLYKOBUIL Mem 00, 110 BKITIOUYAE ACIIIPAHTIB Yy MOLTYK MUISAXIB,
MpUIOMIB 1 3aC001B pO3B’sI3aHHS M13HABAIILHOTO 3aBIaHHS,
00C/IIOHUUbKUIL Mem 00, SIKUI CIIPSIMOBAHUI Ha BKJIIOUCHHS acCIlipaHTIB y
CaMOCTIiHE pPO3B’s3aHHS MI3HABAJBHOTO 3aBJaHHS 3 BHUKOPUCTAHHSM

HeoOX1IHOro o0JaaHaHHs.

7. @®OopMH KOHTPOJIIO

1.YcHuil 1 TMCbMOBUM MTOTOYHHUI KOHTPOJIb 3HAHb.

2.dopMoro  caMOCTIHHOI poOoTH 3100yBaya € BHBUYCHHS CIICMiadbHOT

JITEpaTypHu Ta BAKOHAHHS 1HMBIIyaIbHUX 3aBaHb.

3. Ex3ameH.

8. MeToauuHe 320e3nMe4YeHHA

HaykoBo-meTonnune 3abe3reueHHs HaBYAJIBHOTO IMIPOIECY Iepeadadac:

JIep’KaBH1 CTAaHJAPTH, HABYaJbHI IUIAHU, MIAPYYHUKUA 1 HaBYAJIbHI MOCIOHMKWU;

IHCTPYKTUBHO-METOJIMYHI ~ MaTepiaiu JIalOpaTOpHUX 3aHATh, 1HJMBIAyalbHI

HABYaJIbHO-JIOCIII/IHI 3aBJAaHHS; KOHTPOJbHI pPOOOTH; TEKCTOBI Ta EJIEKTPOHHI

BaplaHTH TECTIB JJII MOTOYHOIO 1 MIJCYMKOBOI'O KOHTPOJIIO, METOIUYHI MaTepiain

JUTSL OpraHi3aliii caMOoCTIHHOT poOoTH 3700yBayiB.

9. PexoMeH10BaHa JiiTepaTrypa

OcHoBHa JiiTeparypa

1. Aracsan I1LK., Xampakynos T.K. Kynonomerpuueckuit meron anaimuza. — M.,
1984.- 176 c.
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2. Aracsn I1LK., HukonaeBa E.P. OCHOBBI 3JIEKTPOXUMHUUYECKUX METOOB aHAIM3A.
[ToTenmmmomeTpuuecknii metoz. — M., 1986. — 176 C.

3. AiiBazoB b.B. OcHoBbl razoBoii xpomartorpaduu.- M.: «Beicmas mikomnay,
1990.- 215 c.

4. Amnamutndeckas xumus. [Ipodnaemsr u mogaxozsl. B 2 k. / [lox pen. P.Kensnuepa,
K.-M. Mepme, M. Orro, M. Buamepa. — M.:Mup, 2004.- 320 c.

5. Ananutuueckas xpomatorpadus /K.M. Cakoasiackuii, B.B. bpaxxuukos, C.A.
Bomnkog, u ap. — M.: Xumus. — 1993. — 464 c.

6. bpaiinina X.3., Heiiman €.51., Cnenymikun B.B. [HBepciiini enexkrpoaHaiTUyH1
Mmetoau. — M.: Ximig, 1988. — 239 c.

7. bymamkoB I'K.,, Vmaxoemu H.A., Mengsguuea O.II.  OcHOBBHI
aNIeKTpoaHanuTHIeckoi xumuu. — Kazans., 1986.- 176 C.

8. beikoBckuit 10. A., Hepomun B. H. Jlazepnas macc-cniekrpometpusi. M., 1985.
— 187 c.

9. BacwunneB B.Il. Ananmutuueckas xumus. 4. 2. — M.: Briciiasg mxkoia, 1989. —
220 c.

10. Bynbpcon H.C., 3amxkun B.I'., Mwuxas A.UN. Macc-cnekrpomeTpus
opraHudeckux coequHeHuit. M., 1986. — 154 c.

11. TafinykeBuu O.M., bonoros B.B. Ta in. Ananituyna ximis. — XapkiB “OcHoBa”,
2000.—C.358-368.

12. T'momon XK., I'nitemen K. "KonuuectBennas razosas xpomarorpadus" 4.1, M.:
Mup, 1991. — 145 c.

13. Tomuueia B.M. Henenarypupyromnuii  snexkrpodopes. PpakiimoHUpOBaHHE
(OTOCUHTETUYECKUX MUTMEHT-OEIKOBBIX KOMIUIEKCOB M OCJIKOB TIa3Mbl KPOBH //
buoxumus. — 1999. T.64.- C. 64-70.

14. Tun I1., JIxoncon Y., Muwin ®. Addunnas xpomartorpadus. Meroasl. — M.:
Mup, 1988. - 278 c.

15. Jlopoxoga E.H., [Ipoxoposa I'.B. Ananutudeckast xumusi. DU3NKO-XUMUYECKUE

MeTo bl aHanu3a. — M. Mup, 1991.- 198 c.
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16. IpoGeimeB A.MI. OCHOBBI aTOMHOTO CIEKTPAJIbHOTO aHaln3a. Yd4eOHOe
nocobue. — CI16.: M3a-Bo C-IletepOypr. Ya-Ta, 1997. — 200 c.

17. 3omoToB I0.A., lopoxosa A.H., ®aneeBa u 1p. OCHOBBI aHATUTUYECKON XUMHH.
B 2 ku. Yue0. nys By30B. / [Tog pen. 3omotoBa FO.A. - M.: Bricmas mkoma. 2002. —
351 c.

18. Kupxuep lO. Tonkocnoiinas xpomarorpadus.- M.: Mup, 1981. — 523 c.

19. Kosanera W.II. Metomuyeckue ykazaHusi K jabopatopHoit padore Nel(
«MccnenoBanue KayecTBa >KUpa» ISl CTYACHTOB BBICHIMX YYE€OHBIX 3aBEJACHHI
cnermanbHocT 1010 « Texnonorust peiOHbIX npoaykToBy KTUPITX, 1988. — 50 c.

20. Kopenman S.U. [IpakTukyM 1o aHaTUTHUECKON XUMUHU. Xpomatorpaduyeckue
MeTOo/Ibl aHaNn3a: YueOoHoe nocobue/ Boponexk. roc. TexHo. akaj., Boponex 2000.
—336c.

21. Kpamapenko B.II. Tokcukomoriuna ximis. / ITigpyd.: Ilep. 3 poc. — K.: Buma
mk. — 1995. — 423 c.

22. Kyuepenko H.E., baGentok 10./]., Boimumnkuit B.M. CoBpemeHHBIE METOABI
onoxumuueckux uccieaoBanui. — K.: durocommonentp, 2001. — 424 c.

23. JlabopaTopHble HCCIEOBaHUS B BETEPUHAPHUH: XUMHKO-TOKCHUKOJIOTHYECKUE
metoasl: CripaBounuk / [Tox pea. .. Autonosa; Coct. b.1. AHTOHOB M Ap. — M.:
Arpomnpomuzaat. — 1989. — 320c.

24. Huxonwsckwuii b.I1., MarepoBa E.A. MonocenektuBHbIe dekTpoabl. — JI., 1980.
— 161 c.

25. Octepman JLA. HccnenoBanue OMOJIOTMYECKUX MaKpOMOJIEKYJI
ANIEKTPO(POKYCHPOBAHUEM, HWMMYHOIJEKTPO(OpEe30M H  PaguOU30TOMHBIMU
meronamu. — M.: Hayka, 1983. — 304 c.

26. Octepman JI.LA. Metoasl ucciaeAoBaHUsS OCIKOB W HYKJIEHMHOBBIX KHCJIOT
(anexTpodopes u ynbTpaneHtpudyruposanue). — M.: Hayka, 1985. — 305 c.

27. ITuckapena C.A., bapamkos K.M., OnpmanoBa K.M. Ananutudeckass XUMHUS:
VYueb. niis cpen. crienl. yue6. 3aBenenuil. — M.: Beicm. mik., 1994, — 384 c.

28. Tlmmbek J[x. DnekTpoxuMuueckre MeTo bl ananmza. — M., 1985. — 147 c.
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29. CucreMa MeponpusaTuii o 60pboe ¢ 60Ie3HIMU BUTAMUHHON HEIOCTAaTOYHOCTH B
NPOMBIIUIEHHOM nTHuieBoacTBE (Meronnueckue ykazanusi). OmoOpensl I naBHbIM
ynpasienreM BerepuHapuu ['ocarpornpoma CCCP 12 urornst 1989 rona.

30. Ckoytic P. Meroas! ounctku 6enkoB: [lep. ¢ aari. — M.: Mup, 1985. — 358 C.
31. Cmuk H.I. 36ipHuk 3amau 3 enexkTpoxiMmiuHux meroaiB anamizy— K.: BIIL]
“KuiBcbkuii yHiBepcuteT, 2006. — 82 C.

32. Xapuronos 10.4. Ananituuna ximist. Ku. 2. - M.: Buma mixona.2003. — 345c.
33. XaputonoB 10.f. Ananmutuueckas xumusi (aHanutuka): B 2xkH. — Ku. 2.
KonuuectBennslii aHanu3. POU3MKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO[IbI
ananuza. — M. Mup, 2001. — 302 c.

34. Xedrman 3., Kactep T., Huaepsuszep A. u np. XpomaTtorpadus: MpakTUIECKOE
npuiiokeHust metoaa. — M.: Mup, 1986. — 335 c.

35. Uenmen JI. IlpaxTuueckas opranuyeckas macc-crekrpomerpus. M., 1988. —
245 c.

36. Umunenko @.0., [epxau T.M. Metoaum aTOMHOI CIEKTPOCKOIIi: aTOMHO-
abcopOniifHui criekTpanbHuit anamis. — la-ck:PBB JIHY, 2002. — 120 c.

37. FOunr I'. HcTpyMeHTallbHBIE METOJbl XMMHYECKOro aHamu3a. — M. Mup,

1989.- 201 c.

JlonaTkoBa JiTeparypa

Menbanuyk [.O., I'pumenko B.A. Ponb KUCIOTHO-TY>KHOTO CTaHy Ta
dbochomimiaie  Mosoka 'y (GoOpMyBaHHI KOJOCTPAJIHHOTO IMYHITETY B
HOBOHapokeHuX TessT: MoHorpadis. — K.: HIT «Kommopunty, 2015. — 250c.
Baxki metanu: O10XIMI4HI MeXaHI3MH TOKCUYHOIO BIUIMBY Ha OpraHi3M:
moHorpadis / MensaukoBa H.M., Kmix JI.B., Jlepkau €.A. [Ta iH.]; mifg
penaxitieto npodecopa H.M. MenbpankoBoi. — K.: — 2015. — 291 c.
BuxopuctanHs 1inocoM Ha OCHOBI (pocoJIiIiIIB MOJIOKA Y TeNaToIorii / 3a pes..

J.0. Menbanuyka. - K: Bun. nearp HYbill Ykpainu, 2010. — 400 c.
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[BinixoBcekuit B.I. JlimigHuii cniekTp KpoBi meperneniB 3a ()OHOBOTO BMICTY
oxpatokcuHny A B kopmi / B.I. IlBimixoBcekuit // HaykoBuii BiCHUK
HarionansHOro yHiBepcUTeTY 010pecypcCiB 1 IPUPOAOKOPUCTYBAHHS Y KpaiHU. —
2015. — Bum. 221. - C. 155-161.

bionoriuna ximis 3 ocHoBamMu (izuyHOi Ta KoMOimHOI Ximii (1abopaTopHO-
MpaKTUYHI 3aHATTH), ykianadi: [[.0. Menbauuyk Ta 1. Kuis, 1998. — 147 c.
[IpakTukym 3 opraniunoi ximii, 3a pepakmiero J[.O. Menpauuyka. Kuis:

Bunasuuunii neatp HAY, 2002. — 133 c.

10. Inpopmaniiini pecypcu
US National Library of Medicine National Institutes of Health
(http://www.ncbi.nlm.nih.gov/pubmed/)

The Ukrainian Biochemical Journal (http://ua.ukrbiochemjournal.org/)

XKypnan «bionoris TBapun» (http://www.aminbiol.com.ua/index.php/ua/)

BeO-cTopiHKM 1H. HAYKOBUX JKYpHAJIIB

Web-cropinku «Bikinenii» Ta iHIINX IHTEPHET-PECYPCiB
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