AepKaBHUIA
yHiBepcuteT
imeHi Bonogumupa
BuHHMYeHKa

LieHTpanbHOyKpaiHCbKNi

Cuvnabyc HaBuyanbHOi
AUCUMNIIHN

Ha3zBa nucuumiinm
Toxkcukonoziuna
€K000'ekmie

Ximis

CraTtyc AUCHUITIHU 00606 s3K06UL
KOMHOHEHM (YUKl 3a2anbHOi Yu (haxosoi
niod2omoskiut), 6UOIPKOBULL KOMIOHEHM

any3b 3HaHb

01 Ocsita/llenarorika

CneuianbHictb

Cremianpricte: 014 Cepemns ocBita (3a
MIPeIMETHIUMH CITEI[iaIbHOCTSIMH )
IIpeamerna  crenianbHicTh:014.06

ocBita (Ximis)

Cepenns

OcBiTHA nporpama

OcsitHs mnporpama «CEPEJHSI OCBITA

(XIMISI, BIOJIOTISI TA 3J0POB’S
JIIOINHN)»
PiBeHb BULLOI OCBITK MariCTepChKHi
®opma HaBYaHHSA JleHHa
Kypc 1
Cemectp 1
O6car aucumnninm Kpemutu |3 ["oguaM 90
Jlekmiini 16
IIpaktuuni/ceminapcbki | 20
JlaGopartopHi 0
Camocriiina poOoTa 54
CemecTpoOBUI KOHTPOJb 3aJliK

Buknapau

I1.LF., nayxosuii cmyninb, nocaoa, eueHe
36aHH3

boxan FOnis Bonooumupiena, K.x.H., 00yeHm
Kageopu npupoOHUYUX HAYK Ma MemoOux
IXHb0O2O HABUAHHS, OOYEHM

KoHTakTHa iHchopmauis

ell. aopeca suxnadaia

Kadeapa KagheOpa npupoOHUYUX HAYK Ma Memooux
IXHbO20 HABUANHSL
¢a|<yn bTeT mamemamuxu, npupoOHUYUX HAYK ma

mexnoa02iu

MpeameT HaBYaHHSA
(IL]o 6yoe susuamucs)

IIpeomemom 6usyenHs: HaBYAIBHOI
JUCHUIUIIHA € TEOpPEeTUYHI 1 TPaKTUYHI
acleKTH 3aCTOCYBAaHHS TOKCHUKOJIOTTYHHMX
3HaHb Yy cdepl XapuoBUX TEXHOJIOTIH,
MEIULUHN,  CUIBCBKOTO  TOCHOAapCTBa,
exosiorii  Ta  OIOTEXHOJNOIii  CTOCOBHO
HaJaHHA y pa3l HEOOXIAHOCTI mepuIoi
HEBIKIaJHOT JOIOMOTH npu
TOKCHKOJIOTTYHHX OTPYEHHSAX i




BUKOPDHUCTaHHA  OTPUMAaHWX 3HAaHb  Ha
MpaKTUIll s 30€peKEHHS  3JI0pOB’S
JIOMHUA Ta ampoOallisi Cy4acHHUX METOJIIB
XIMIYHOTO aHaJi3y, 10 3aCTOCOBYIOThCS IS

IIPOBEJICHHS TEOPETUIHHX Ta
EKCIIePUMEHTAIbHUX  JOCHI/DKEHb  TIPH
BUPIIIICHH] AHAIITUYHUX 3a7a4

TOKCUKOJIOTTYHOTO XapaKTepy Ha BUSBICHHS
TOKCHUKAHTIB B MeXKax TEXHIYHUX

MO>KJIUBOCTEN npuiIaiB XiMi4HOT
nabopaTtopii. [IpeameTom BHBYCHHS
TUCIUTUTIHA «Toxcukonoriuaa Ximist

€KOOO'EKTIB» € IOCHIIKEHHS TOKCHUYHUX
pPEYOBHH, iXHIX BJIACTHBOCTCH, MEXaHI3MIB
nii Ta BIJIMBY Ha pi3HI KOMIIOHEHTH
€KOCHCTEM, 30KpeMa Ha OpraHi3M JIFOJUHHU.

Jucuurutina OXOILTIOE U TAaHHS
MIOXOJKEHHS, PO3TIOBCIO/KEHHS,
HAKOITMYCHHS Ta TpaHchopmariii

TOKCUKAHTIB y TIPUPOJTHOMY CEPEIOBHIII, a
TAaKOX METOJIU aHali3y, OLUIHKH PHU3UKY Ta
PO3pOOKHM 3axO0JiB JJIsi MiHIMI3aIil IXHBOTO
HEraTUBHOTO BIUIMBY Ha 3JI0POB’s JIIOJUHH
Ta CTaH HAaBKOJHUIIHBOTO CEPEOBHIIA.
BuBuenns HaB4YaJIbHOIL JUCHUILTIHA
«TokcHuKkoJIOTiYHA XIMiA €KOOO'€KTIBY  IIe
croci0  HaBUMTHCS  PO3YMITH  pI3HI
MeXaHI3MH TOKCHYHOCTI 1, SK OI[IHIOBaTH
PU3MK U1 370pOB'Sl IpPH BUKOPHUCTAHHI
XIMIYHUX pE4OBUH y HaIIoMy
TTOBCSIKJICHHOMY JKHTTI.

Meta (Yomy ye yixaso/nompiono susuamu)

Memoro eueuenns HaBYAILHOI JUCIUIIIIHU €
OBOJIOJIIHHS CTY/I€HTaMHU 3HaHb 3 OCHOBHUX
PO3JIUTIB  TOKCHKOJIOTIUHOI XiMii Xap4oBUX
MPOJAYKTIB Ta €KOOO'€KTIB (3HAaHHA THIPO
0COOJIMBOCTI, 3aKOHOMIPHOCTI Ta TEHACHIII1
Cy4JacHOI TOKCHKOJIOT11; HEOOX1HI 3HAHHS 3
OCHOB TOKCHKOJIOT11, IKa MO€THY€E MPOOIeMHU

TOKCUKOJIOT1{ MIPOMUCIIOBHX,
CUIbCBKOTOCIIOIAPCHKUX 1 XapyOBUX OTPYT,
TOKCUKOJIOT1{ XIMIYHHUX 3a0pyIHHKIB

aTMOC(epHOro TMOBITPs, BOJU, TIPYHTY,
pOCIMH 1 TBapWH;, BIUIMB TOKCHYHHUX
PEUOBHH Ha HABKOJIMIIHE CEpElOBHILE Ta
30pOB’S  JoJIei) Ta  (GopMyBaHHSI
npodeciiiHuX KOMIETEHII MaricTpiB, sKi
HeoOXiAHI  MalOyTHIM  BUMTEISIM  TpHU
BUKOHaHHI ~ Cy4acHHX  (i3UKO-XIMIYHUX
JOCITIJDKEHB MO0 BUPIIICHHS aHATITUYHUX
3a1a4 TOKCHKOJIOT1YHOTO XapaxTepy.
3HanHs 1 1npodeciiiHa MATOTOBKAa B
TOKCHKOJIOT1l  XapuOBHX TPOJYKTIB Ta




€KO0O00'€KTIB J1a€ MOXJIMBICTb OTPUMaHHS
CTYJICHTaMH TOTPIOHUX 3HaHb TMPO OCHOBHI
TOKCHUYHI PEYOBUHHU, SKI MICTATBCI Y
NPOAYKTaX XapuyBaHHA Ta €K00O'e€KTax;
JDKepena Ta LUIIXM X HaIXOMKEHHS B
CHPOBHHY Ta OTPUMaHUX 3 Hel IMPOAYKTIB;
MeTaboJI3M TOKCUYHHUX PEYOBMH Ta Horo
HACIIIJIKU JJISl OPTaHi3MYy JIFOJUHH;, YNHHHUKH,
10 BIUIMBAIOTh Ha BMICT TOKCHYHHMX
PEUOBHH Ta BHECTH BHECOK y MailOyTHE 3
0e3MeyHoro 1  CTAJIOr0  BUKOPUCTAHHS
XIMIYHUX  PEYOBHMH,  NECTUIUAIB  Ta
JIKapChKUX IpenapaTtiB  Tomo. MeTor
BUKJIAJIaHHS JUCHUILUTIHA € (OPMYBaHHS Y
CTYIEHTIB  ysABIE€Hb TIPO  OCOOIUBOCTI
HAKOMWYCHHS PI3HOMaHITHUX TOKCHUKAHTIB B
eKOJIOTIYHUX CHCTeMaX, iX BIUIMB Ha JKUBI
OpraHi3mu, OCHOBH BEJICHHS
€KOTOKCUKOJIOTIYHOTO MOHITOPHHTY,
(hopMyBaHHS PU3HKIB ISl 3I0POB’sl JTFOAUHU
Ipyd  HETaTMBHOMY  BIUIMBI  XIMIYHHX
PEUOBHH.

KomneteHTHOCTI

Inmeepanvna komnemenmuicme

3maTHICTE  pO3B’SI3yBaTH  JTOCIITHUIBKI
Ta/ab0 1HHOBAIlIMHI 3ama4l HaBYaHHS XiMil,
Olosorii Ta 3J0pOB’s JIOAUHU Y cdepl
3arajJibHOi CepefHbOI Ta BHIIOI OCBITH
3aranbHi KOMIIETEHTHOCTI

3K 1. 3HanHd Ta pPO3YMIHHA MpEeAMETHOI
obmacTi 1 mpodeciitHOT AISUTBHOCTI.

3K 2. BononiHHA HaBMYKaMH KPUTHUYHOTO
MUCIICHHS.

3K 3. Bomoainus KOMYHIKaTUBHUMU
HaBUYKaMHU, 3JJaTHICTb MIPOSBIISATH EMIATIIO.
3K 4. 3natHicTb BUKOPHCTOBYBaTH
1H(popMalliiiHI Ta KOMYHIKalliiHI TEXHOJIOT1].
3K 5. 3xarHicTh 1o abCcTpakTHOTO
MUCIICHHS, aHali3y Ta CHHTE3y, y TOMY
YHCHi, TOUIYKY, OOpOOJEeHHsS Ta aHali3y
1H(popMalii 3 pI3HUX JKEpeT.

3K 6. 3maTHicTh 10 ~ MIDKOCOOUCTICHOT
B3a€MOJIii, pOOOTH B KOMaH/Ii, CHIJIKYBaHHS
3 MpeACTaBHUKAMHU IHIIMX MpodeciiHux
Ipynl pi3HOrO piBHA, OCOOHMCTICHOTO Ta
po¢eciifHOrO pO3BUTKY.

3K 7. 3marHICcTh o BUSBJICHHA Ta
po3B'sI3aHHS MpoOJieM, 1HINIATUBHOCTI Ta
MiAMPUEMIIMBOCTI, 3aCTOCOBYBAaTH  Kparli
NpakTUKH y TpodeciiHiil  IisIBHOCTI,
TeHEepYBaTH HOBI /11 (KpeaTUBHICTH).

3K 8. 3marHicTe HiATH  BIANOBIJAILHO 1
CBIJIOMO Ha 3acajax NOBarm J0 TpaB 1




CBOOO/T JTIOJUHU 1 TPOMASTHUHA, TIPOSBIISITH
TOJICPAHTHICTh Ta TOBAary 10 KYJIbTYpHOT
PI3HOMAHITHOCTI.

3K 9. 3naTHiCTh JiATH HAa OCHOBI ETHYHHUX
MIpKyBaHb  (MOTHBIB), JI0 TNPUHAHATTA
epeKTUBHUX  pilleHb y  npodeciiiHiit
ISUTBHOCTI Ta BIAIOBINAJIBHOIO CTaBJIEHHS
0 OOOB'SA3KiB, MOTHUBYBaHHS JIIOACH [0
JOCATHEHHS CIUIbHOT METH.

3K 10. 3natnicTh bi (4] 3aCTOCYBAHHS
HAyKOBOTO CBITOTJIAY B PpI3HHX cdepax
KHUTTS, W0 TPYHTYETHCS Ha PO3YMiHHI
PO3BUTKY JIIOJICBKOTO OYyTTS, CYCIHLUIBCTBA,
IIPUPOJIU Ta TyXOBHOI KYJIBTYPH.

3K 11. 31aTtHicCTh mpalmoBaTH aBTOHOMHO,
YXBaJIIOBATH pilICHHS Ta IISITH,
JOTPUMYIOUUCH MPUHIIUITY
HETIPUITYCTUMOCTI KOPYIIIi Ta Oyab-SKHX
IHITUX MPOSBIB HE TOOPOYECHOCTI
CrenianpHi (dpaxosi, IIPEeIMETHI)
KOMIETEHTHOCTI

CK 1. 3naTHICTh BUKOPUCTOBYBATH 3HAHHA 3

KOOpAMHALIMHOT XiMii, Cy4acHUX METO/IiB
JOCITIJDKEHHST PEYOBHUHH, TOKCHUKOJIOTIYHOT
Ximii €K000’€KTIB B npodeciiiniii
TISITBHOCTI, YCBIJOMJIFOBATH  3HAYYIIICTh
IHTerpaiHIX 3B’ A3KIB 3 IHIINUMH
MPUPOTHUYUMU TUCITUTUTIHAMH.

CK 9. 31aTHicTh peani3oByBaTH MPaKTHYHI
BMIiHHS: TPOEKTYBaJbHI, KOHCTPYKTHBHI,
ajJanTaiiiini, THOCTHYHI, MOTHBALlIHI,
JOCHITHUIIBK], MpO¢eciiiHO-KOMYHIKaTHBHI
B cepi npodeciiHoi JiITbHOCTI.

CK 15. 3naTHicTh IHTErpyBaTH 3HaHHA U
pO3B’sS3yBaTH CKJAJHI 3a/1adi, MPOBAAUTH
OCIIDKEHHS Ta/abo IHHOBAIIIHY
TISTTBHICTD 3 METOI0 PO3BUTKY HOBUX 3HaHb
Ta Tpouenyp y cdepi mpodeciiiHol
ISTTBHOCTI.

MporpamHi pe3ynbTaTy
(Yomy moorcna nasuumucst)

Y pesynomami  eusuennsa - HaB4UANLHOT
OUCYUNTTHU CIMYOEHMU 3MONCYMb.

INPH 1. Maru coemiamiszoBadi 3HaHHA 3
KOOpAWHAIINHOT ~ XiMii, TOKCHKOJOTI4HOT
XiMil €KOOO’€KTIB, IO € OCHOBOK IS
OpUTIHAJIBHOTO MHCJIEHHS 1 KpUTHUYHE
OCMHCIICHHSI Cy4acHUX PO3AUIIB XiMii Ta Ha
MEXI1 rary3el 3HaHb MPUPOJTHUYNX HAYK.
IIPH 4. Martu creriaai3zoBani
KOHLENTYyaJdbHI 3HAHHS, M0 BKJIIOYAIOTh
CydJacHI HaykoBi 37100yTkM Yy cdepi




npodeciiiHoi aisubHOCTI (cnenianpHicTh 014
Cepennst  ocita (32 IpEeIMETHUMHU
CHEIIaTbHOCTSIMU), npeaMeTHa
cneuianpHicTh  014.06 Cepenns ocBita
(Ximig) y TmTO€mHAHHI 3 TPEIMETHOIO
cneuianphicTio  014.05 Cepenns ocBita
(bionoris Ta 310poB’s IIOAWMHH). a00 Tay3i
suadb 01 Ocsita/Ilegarorika, o € OCHOBOIO
VTS OPHTIHAIEHOTO MUCIICHHS Ta
IPOBEJCHHS JIOCITIJIKEHb Ta/abo
MPOBA/DKCHHSI 1HHOBAIIMHOI isSTIBHOCTI 3
METOI0 PO3BUTKY HOBHUX 3HaHb 1 MPOLEIYD,
KPUTUYHE OCMUCIICHHS MPOOJieM Yy ramysi
OCBITH.

IIPH 5. 3actocoByBaTHM yMIHHS/HaBUUYKU
pO3B’si3aHHA MPOOJIEeM HAaBYAHHSA  XiMIi,
Oiosrorii Ta 3J0pPOB’S JIIOJWHHU, HEOOXIiJHI
JUISE  TIPOBEICHHS  JIOCTiKeHb  Ta/abo
MPOBA/DKCHHSI 1HHOBAIIMHOI AiSUTBHOCTI 3
METOI0 PO3BUTKY HOBUX 3HAHB Ta MIPOLIEIYD.
ITPH 8. BinsHO 00roBoproBatu pe3yiabTaTH
npodeciiftHol  MisTBHOCTI, JOCTIKeHb Ta
IHHOBAILlIMHMX TIPOEKTIB JEP’KaBHOIO Ta
1HO3€MHOI0 MOBaMH YCHO 1 MUCHbMOBO

IIPH 15. IlpamoBati camocCTiiHO Ta
HE3JIEKHO, pUAMaTH 00rpyHTOBaHI
pillIeHHA Ta HECTH BIAMOBIJATBHICTH 3a iX
HACHIIKHA, MJISITH YECHO Ta J00pOoYecHO,
YHUKAIOUM IUIariaTy, KOpymuii Ta I1HIINX
dhopm HETOOPOUECHOT MOBENIHKU

3micT gucumnninm

3micmosnuti mooyns 1.Ilpenmer i 3aBIaHHs
TOKCHKOJIOTil, ii 3B'S30Kk 3 IHIIMMHU
aucuuiiinaMmu. OCHOBH TepMiHOJIOTII B
ToKcuKoJO0rii. IIoHATTA «TOKCHKOJIOTii»
Ta «103a-BiANOBIAbY.

Tema 1. 3aecanvui numanus moKcukonozii.
Tokcukonocisa sk Hayka. Exzo- ma
eHOOMOKCUKONIO2IA.

[cTopiss BUHUKHEHHS Ta  CTAHOBJICHHS
Tokcukonorii.  IloHATTS 1po  OCHOBHI
HeOe3ImeKu OTPYEHHS XapuoBOTO
noxokeHHsd. OCHOBHA MeTa Ta 3aBIaHHS
kypey TX, 00’extn TX.

[loHaTTs TpPO  TOKCHYHI  PEYOBHHH.
Knacugikamiss ~ tokcukantiB.  [loHATTTS
«TOKCHUYHOCTI peuoBUH». [lOHATTS «m103a-
BinmoBiApy. Kiacugikariss TOKCHKaHTIB 3a
MEXaHI3MOM JIii Ha OpPTaHi3M.

[ToGyToBi, mpodeciiiHi, XpOHiYHI Ta TOCTPI
OTPYEHHS.

Tema 2. Ocuosni  emanu  icmopii
moxkcukonozii.  Koodexc — Animenmapiyc.




Ilonammsa  npo  ocHoeni  Hebesnexu
Xapuo6020 OMPYEHHSL. Biomuxu,
KCceHobiomuxu, 2omeocmas. 3acanvni
VABNEHHS NPO 63AEMOOII0 MOKCUKAHMIE HA
Op2aHi3M.

OcHOBHI eTamu  icTOpil  TOKCHUKOJIOTII.
Komekc  Amimentapiyc. IlonsaTts  mpo
OCHOBHI HEOE3MEKH OTPYEHHS XapuOBOTO
MOXOJIKEHHS.

[ToHATTS PO OCHOBHI HEOE3MEKH OTPYEHHS
Xap4yoBOTO MTOXO/I>KEHHSI. Hebe3neka
OTpPY€HBb, sIKa TIOB’s3aHa 3 3a0pyAHECHHSIM
HaBKOJIMIIHBOTO cepenoBuiia. Hebe3meka
OTPY€EHB CIIOJTyKaMH MIPUPOTHOTO
MOXOJIKEHHS. Hebe3neka OTpPY€HB
TOKCUKAHTAMU MIKPOOHOTO ITOXO/KCHHSI.
HebGe3nexka oTpyeHb, fka TMOB’si3aHa 3
nucbasaHcoM XapyoBHUX PEUOBUH.
Hebe3mneka oTpyeHp yepes xapyoBi 100aBKU
Ta OApBHUKH.

3aranbHi  yABIEGHHS  NPO  B3aEMOJIIO
TOKCUKAHTIB Ha OpraHi3m.
BioTrkH,KceHOO10THKH, TOMEOCTA3.
3micmosHuti Mooyb 2.

AOcopOuisi, po3noaii, dioTpanchopmanis
Ta BHBEJEHHS TOKCHYHHX PEYOBHH.
MexaHi3M il TOKCHYHHUX PEYOBHH

Tema 3. Abcopbyis, PO3n00I,

biompancgopmayis ma 8UBEOCHHSL
MOKCUYHUX  peyosuH.  Mexanizm  Oii
MOKCUYHUX PEHOBUH.

3aranbHi  YSABJIEHHS  OpPO  MapuipyTH
POHUKHEHHS TOKCHUHIB B OpPraHi3M JIIOJHHH.
HInsxyu TPOHWKHEHHS  TOKCHKAHTIB Y
OprasizM JoAuHU. Po3mofin, BiIKIaAeHHS
Ta HArpoOMajpKEHHS TOKCHYHHX pPEYOBHH.
AbcopOi1is B IUTYHKOBO-KHIIIKOBOMY TPAKTI.
[Mkipua abcopOuis TOKCUKAaHTIB.
JIMXanpHU NUIAX TPOHUKHEHHS TOKCHHIB.
[IpoHUKHEHHSI TOKCHHIB B OpraHi3M Kpi3b
TUTALIEHTY.

[TomupeHHs! TOKCHHIB B OPraHi3Mi JIIOJIMHU.
®Di3uK0-X1MiUH1 BJaCTUBOCTI TOKCUKAHTIB Ta
ix 3B’s3yBaHHs Oulkamu. Brmus ¢i3zuxo-
XIMIYHUX BJIACTUBOCTEH TOKCHKAaHTa Ta
cepenoBuiia Ha ioro audyszito. I[ToHATTS
PO TOKCUKOKIHETHUKY.

MexanisMu nii KCEHOOIOTHKIB: B3aeMOIil
TOKCHMYHA pPEYOBHHA - C€H3MM, TOKCHYHA
peuoBMHAa -  peuentop,  OJOKyBaHHS
MEPEHOCY KHCHIO, B3a€EMOJis TOKCHYHA
pedyoBMHA - KJIITKOBa (YHKIIIS, MICIICBI Ta




3arajbHi riCTOJOT1YHI 3MIHU.

dakTopu, MO BIUIUBAIOTh HA TOKCHUYHICTH
XIMIYHUX PEYOBHH. METOau JETOKCHKAIIII.
Antunoru.  bionoriuna  Tpancdopmartis
TOKCHUYHUX pEeYOBUH (MeTabomizm
qyXKEPiTHUX PEYOBUH): OKUCJICHHS,
BIJIHOBJICHHS, TIAPOJi3, JIe3aJIKUTFOBaHHS,
Jie3aMiHyBaHHs, A€ CyJiIb(QyBaHHS Ta iHIII
MeTaboJiiuyHl  miepeTBopeHHs.  I[locmepTHi
3MiHHU OTPYTH.

3micmosruii MoOyb 3.

I kiniMBi pe4oBUHU B IPOMHCJIOBOCTI Ta

rocrogap4ii AiSUILHOCTI. :xepesia
3a0pyeHb XapyoBHX Ta HeXap4oBHUX
NPOAYKTIB.

Tema 4. Toxcukonoziss ma ekomokCuKo102is
HIMPO2EHOBMICHUX WKIOAUBUX PEUOBUH.
Hitpatn, HITpUTH Ta Ha HITPO30aAMiHH.
Jxepena  HAAXOMKEHHS B OpraHizm
JTIOMHU. 3arajibHi yABICHHS NPO MEXaHi3M
B3a€MOJIII  HITPOr€HOBMICHHMX  IIKIIJIMBUX
peYOBMH 3  OpraHi3MoM. Bu3HaueHHs
HITPOT€HOBMICHUX CIIOJIYK Y TPOJIYKTax
Xap4yyBaHHS.

Tema 5. Toxcukonozis ma eKkoOmoxkcuKkoa02is
necmuyuois

XapakTepucTuKka MECTUIH/IB Ta IIISXH iX
MOTPAIUISIHHSL B TPOJXYKTH XapuyyBaHHS.
XapakTepucTuka XJIOPOPTaHIYHUX
nectuiuais (XOII) Ta msxu noTpanisHHSL
B TMPOJYKTH XapuyyBaHHs. XapaKTEepHUCTHUKa
TIOQTANIMIJIIB Ta NUIAXU iX MOTPAIISTHHS Y
OPOAYKTH XapuyBaHHS. XapaKTepHUCTHUKa
¢dochopopraniunux necrunuais (POII) Ta
OUIAXH X TOTpPAaIuISHHA B MPOJYKTH
XapyyBaHHA. XapaKTepUCTHKa IMIJa30JIiB Ta
OCH31M1a30J1iB Ta IUISIXH 1X MOTPAIJISHHS B
MPOJIYKTH Xap4dyBaHHSA. XapaKTePUCTHKA
TUKapOOKCIMIJIIB Ta MUISAXH iX MOTPAMIISTHHS
B TMPOJIYKTH XapuyBaHHS. XapaKTePUCTHKA
CUHTETHMYHUX TMIPEeTPoiliB Ta MNUISIXH IX
MOTPAIUISIHHSL B TPOJXYKTH  XapuyBaHHS.
XapakTepucTuka CIIONTYK
Kynpymy(mizi),cyabbypy(cipkn) i MepKypiit
OpraHiyHUX (PTYTHOPTaHIYHMX) CIIOJIYK Ta
NUISXH 1X TOTPAIUISHHS Y  MPOIYKTH
xapuyBaHHi. [lid Ha OJKHUBI OpraHizmMu
xJjopopraniyHux Ta  (pochopopraHigHUX
MmecTUIMIIB Ta ix  MerabomTiB.  Jlis
XJIOPOpPraHiYHUX TECTUIMJIIB HAa  JKUBI
OpraHi3MH. Hist dochopopraniaHux
TIECTUIIM/IIB HA JKUB1 OPTaHI3MH.




BuzHaueHHs  3aJMIIKIB ~ TECTUIUIIB Y
MPOAYKTAX XapuyBaHHSI.

Tema 6. Toxcukonozis ma eKomoKkCuKono2is
OpP2aHIYHUX PO3YUHHUKIE Ma emuio8o20
cnupmy pisHUX aiko20AbHUX HANOIs.
3arajbHa  XapaKTEpUCTHKA €TaHOIy Ta
METOIU HOro ojepxaHHs . TOKCHUYHA Jis
€TaHOJy Ha OpraHi3Mm JitoauHu. EmiMiHais
(BUIIICHHS) €TaHOJY 3 OpraHi3My JIFOJAUHHU .
Jlist aJIKOTOJII0 Ha Pi3HI OPraHu Ta CUCTEMH
opraHiamy. AJbACTIIM SK JOMIIIKA B
etunoBoMy crnupTi. CHBymHa OJis  SK
JIOMIIIIKA B €TUJIOBOMY CIUPTi. MeTunoBuit
CIHPT AK JOMIIIKa B E€THJIOBOMY CITHPTI
Ectepu sik TOMIIIKH B €TUIIOBOMY CITUPTI
Tema 7. Toxkcukonozia ma eKOmoKCcuKkono2is
8AJICKUX Mmemanis.
3azanvHi yaeieHHs NPO MeXaHizmM 83aAEMOOIL
BAJCKUX Memanié 3 Op2aHi3MOM JHOOUHU.
Peacenmu oemoxcuxauii eaxckux memaiis.
3acanvhi yaenenHs npo mexamizm 63a€mMooii
BAJHCKUX MEMALI8 3 OP2AHIZMOM JIIOOUHU.
Pearentn getokcukarii Ba)KKMX METaiB.
Tokcukonoris ~ Mepkypiro  Tokcukosoris
IUTIOMOYMY. Tokcukosnoris KaJMilo.
Tokcuxomoris  kynpymy.  Tokcukosoris
LUHKY. TOKCUKOIOTIS AJFOMIHIIO.
Tokcuxomoris ~ ApceHy.  TokcukoJOris
HIKEITIO. Tokcuxomnoris CTaHyMY.
Toxcuxosoris XpoMy. Toxcukosnorist
CTHXIIO. Tokcuxomnoris Oeputiro.
Toxcukooris Taio. Toxcukomorist
BicMyTy. Tokcukooris pepymy.

Jlxepena 3a0pyIHEHHS MPOAYKTIB
XapyyBaHHS KaTiOHAMU BaKKUX METAIB.
Tema 8. Toxcukonozia ma ekomokcukonozis
PAOdioOHYKNIOI8.

Jlis 10HI3yIOUOTO OMPOMIHEHHS Ha OpraHi3M
JIIOJIMHU.

KonTponp 3a BMICTOM paaioOHYKIIAIB Yy
MPOAYKTaX XapyyBaHHA 1 MPOJOBOJIbYIN

CUPOBUHI. CronyKku-paionpoTeKTOpH.
Bu3HaueHHs paJi0akKTUBHOCTI Y MPOJYKTax
Xap4yyBaHHS.

Tema 9. Tokcukonocia anmubiomuxie ma
20PMOHANLHUX NPENnaApamis.

Jbxepena 3a0py/IHEHHS MPOAYKTIB
xapuyBaHHs aHTHOloTHKamu. Knacudikaris
aHTHOIOTHKIB Ta CHOCOOM iX OfepKaHHS.
Ominka 010/10T19HOTL aKTHUBHOCTI
aHTUOlOoTHKIB. XiMi4HAa CTpyKTypa Ta
TOKCHUKOJIOTISI aHTHOIOTHKIB aMiIIHUKIIYHOL




OynoBH (TeTpanuKIIHOBOTO pany),
AHTUO10TUKIB apOMaTUYHOTO pany,
AHTUOIOTHKIB TE€TEPOIMKIIIYHOT CTPYKTYPH,
AHTUO10TUKIB TJIIKO3H/IIB Ta
aMIHOTJIIKO3HU/IIB, aHTUO10THKIB MaKpOJIiJliB,
AHTUOIOTUKIB  MOMNENnTUAiB.  XiMidHA
CTpYKTypa Ta  TOKCHUKOJOTIS  I1HIIUX
anTu6ioTukiB.  [lobGiuni  peakmii, 110
BUHUKAIOTh npu 3aCTOCYBaHHI
aHTHOiOTHKIB. XiMi4HA CTPYKTypa Ta
TOKCHUKOJIOT'1Sl TOPMOHAJIHUX MpEnaparib.
Tema 10. Toxcuxonozis MikomoxcuHis.
Mikotokcunu. Tokcukonorist adJaTOKCHHIB.
TokcHKOIIOTIS TPUXOTEIEHIB. TOKCUKOJIOT s
OXpaTOKCHUHIB. TOKCHUKOIIOTiS 3eapajieHOHy
Ta WOro mOXigHWX. TOKCHKOJOTIS 1HIIHX
MIKOTOKCHHIB. MOXIMBOCTI 3amoOiraHHs
3apakKCHHSI MTPOYKTIB MiKOTOKCHHAMH Ta iX
netokcukaiisi. KoHTpoilb MIKOTOKCHHIB Yy
IPOJOBOJIBYIA CHPOBHHI Ta TPOJIYKTAX
XapuyBaHHs. Bu3HaueHHS MIKOTOKCHHIB Y
XapYOBHX MPOAYKTAX.

Tema 11. Tokcukonoeis ~ xapuosux
npPOOYKmMi8 3a0pyOHeHUX MIKPOOPSAHIZMAMU.
Enporokcunu ta ex30TokcuHU. OpraHizaris
Ta MOJIEKYJSIPHUN MEXaHI3M Jii TOKCHUYHOT
MoJekyiau Oakrepifi. bBynoBa TOKCHHIB
OaxTepii, MOJIEKYJISIpHUN MeEXaHI3M iX Aii.
MakcuMaabHO ~ MOXJIHMBA  TOKCHYHICTb.
Toxkcoina AHTOHOBA. BusiBnenns
OakTepialbHOTO  3a0pyAHEHHS HPOAYKTIB
Xap4YyBaHHS.

Tema 12. Toxcukonozia xapuosux 006a8oK.
Toxkcuxosoris Xap4yoOBHX OapBHUKIB.
Tokcukonmoris  apoMaTUYHUX  PEUOBUH.
Tokcukomorisi MIACWIIOBAYiB  CMaKy Ta
apomaTy. TOKCHKOIIOTiS ITiJICOJIO/IKYBaYiB.
Tokcukonoriss ~ XapyoBUX  PEryJsTOpiB
KHCJIOTHOCTI Ta JykHOCTi. Tokcukonoris
XapyoBHX  CTaOUII3aTopiB, 3aryllyBadis,
KOMIUICKCOYTBOPIOBAUiB ~ Ta  JKEIIOIUUX
areHTiB. Tokcuxomnoris Xap4YoOBUX
KOHCEPBAHTIB. Tokcuxomnoris
AQHTHUOKCHJIAaHTIB. BH3HAYeHHS XapuoBUX
N00aBOK y MPOIYKTaX Xap4ayBaHHS.

Kputepii oLliHOBaHHA pobOTH CTyAEHTIB

Tlomounuti KOHMpPOIL BUEUEHHS HABYANLHOL
oucyuniinu «Tokcukomoriuyna XiMis
€K000'€KTIB» 3IIMCHIOETHCA 3a JTOIOMOTOIO
KOHTPOJBHHX ONUTYBaHb a00 IIIAXOM
ayTUTOPHOTO  TECTOBOTO  KOHTPOJIO 3
TEOPETUIHUX [TATaHb, HaIMCaHHs




MOYJTBHUX KOHTPOJIbHUX pooiT
(KOTIOKBiyMiB), KOHTPOJIbHUX pooir,
BUKOHAHHS  IHAWBIIYyAIbHUX  JIOMAIIHIX
3aBllaHb, 3aBJaHb CAaMOCTIHHOI pPOOOTH a
TaKO)X 3a pe3yapTaTaMH  IPAKTHYHOTO
BUKOHAHHSA 1 3aXUCTY NPAKTUYHUX POOIT.
Ilomounuti  KOHmMpoOabL 3MIACHIOETHCS  HA
KO)KHOMY TPaKTHYHOMY 4YH JIEKIIHHOMY
3aHATTI BIAMOBIAHO /10 KOHKPETHHX IIUICH
Temd. Ha BCIX TpakKTUYHHX 3aHATTAX
3aCTOCOBYETHCSI  O0’€KTHBHHI  KOHTPOJIb
BUKOHAHHS CaMOCTIHHOT pobory,
TEOPETUYHO! MIATOTOBKM Ta 3aCBOEHHS
NPaKTUYHUX HAaBUYOK.

Ominka 3a MOIyJdb BHU3HAYA€ThCAd SIK CyMma
OIIIHOK TIOTOYHOI HaBYAIBHOI JISUTGHOCTI Ta
camocTiiiHoi poboTtu (y Oanax) Ta OIIHKH
MOAYIBHOTO KOHTpomo (y Oamax), ska
BUCTAaBIISIETHCS TIPH OI[IHIOBAHH1 TEOPETUYHHIX
3HaHb Ta NPAKTHYHUX HABUYOK BiITOBIIHO /10
TIEPEIIiKiB, BHU3HAYCHHUX IIPOrpaMoro
UCLIUILTIHHA.

Bunu xoHTpoIo, SKi BUKOPUCTOBYIOTHCS Y
IPOIeCi BUKJIAIaHHS JUCIHILTIHU:

1. [lomounuti memamuyHui KOHMPOJb

- mepen JTabOpaTOpHOIO POOOTO0 — 1I€
KOHTPOJIb PIBHSA TEOPETHYHOI MiATOTOBKU
CTYJEHTa J10 IPOBEJEHHS AOCHiIB Y (hopmi
YCHOro OJiL-ONMUTYBaHHSA 3a 3-5 XBHUJIMH
(ycHUI KOHTPOJIB);

- Micis BUKOHAHHS Ja00paTOpHOI pobOTH —
e OLIIHIOBAaHHS  pIBHS  BHUKOHAaHHS
eKCIepUMEHTY (IPaKTUYHUN KOHTPOJIB).

2. Ilpomixcruii OMOYHUL KOHMPOAL — 1€
KOHTPOJIb 32 BHUKOHAHHSAM 1HJUBITyaTbHUX
3aBJaHb 3 PO3B’sA3yBaHHS 3a/1a4 ab0 TECTIB
(muceMOBMIA TecTOBUI a00 YCHMI TECTOBUI
KOHTPOJIb).

3. Jlexyiunuii konmponv - 1€ KOHTPOJIb 3a
3aCBOEHHSIM  JICKIIIHHOTO  TEOPETHYHOTO
Martepiany (nmucpMOBHI TECTOBUU
KOHTPOJIb).

4. ITiocymxosuii MOOYIbHULL KOHMPOTb — e
3/1a4a MOAYyIIB Y (popMi KOJIOKBIyMY (yCHHIA
KOHTPOJIb) YW pPO3B’A3yBaHHS 3amay abo
TeCTIB (IMMMCBMOBHUI KOHTpPOJb). MoayiabHa
KOHTPOJIbHA  poOOTa  MPOBOJAUTHCA  HA
OCTaHHbOMY THKHI KOYKHOTO 3MICTOBHOI'O
MOJTYJISI.

5. Iiocymxosuti cemecmpoguii KOHMPOIb —
1[e TepeBipKa 3aCBOEHHS MaTepiany BCi€l
JuciuIUIiHg y ¢dopwmi 3amiky (ycHuM abo




MMUCHMOBHI KOHTPOJIb).

v 3BUYAHOMY pexxumi poboTtu
YHIBEPCUTETY JICKIIi Ta MpaKTH4HI POOOTH
MPOBOJATHCS B HAaBYAIBHUX AyAUTOPIsSX. Y
3MIIIAHOMY  PEXHUMI JICKIIHHI ~ 3aHATTS
MIPOBOJIATHCS gyepe3 mwiatpopmy
JVCTAHI[IHHOTO HAaBYaHHS, NPAaKTUYHI YH
naboparopHi pobotu — y maboparopisx. Y
JTUCTAHIIMHOMY  PEXHUMI  BCl  3aHATTA
MPOBOJISATHCS gyepe3 wiarhopmy
IMCTaHIIfHOTO HaB4aHHsA. Ha mouarky
KOXKHOT JIEKIIii TPOBOJIUTHCS ONMUTYBAHHS 32
MaTrepiaiaMu  TOMEpPEeaHbOi  JeKmii 13
3aCTOCYBaHHSM  IHTEPAKTHBHUX  3ac00iB
(Google Forms, SOCRATIVE Tomro).
Ilepen modaTkOM 4YeproBoi TEMHU JIEKTOP
MOYKE HaJICHJIATH MTUTAHHS 13 3aCTOCYBaHHSM
IHTepaKTUBHHUX 3ac00iB 3 METOI0
BU3HAUEHHS PiBHS 0013HAHOCTI 3700yBauiB
32 JIJaHOK0  TEMOKW  Ta  MIJBULICHHS
3a1[1KaBJIECHOCTI.

[IpaBwia 3axucty yrabopaTtopHux poOiT: 1.
Jlo 3aXuCTy JONYCKAaKThCS CTYACHTH, SKi
NPAaBWJILHO BUKOHAIH PO3PaxXyHKH (TIpH
HEMPaBUJILHO BUKOHAHUX PO3paxyHKaxX IX
CIiJT YCYHYTH). 2. 3axucT BiAOYBaeThCs 3a
iHAMBiTyanbHUM  rpadikom. 3. Ilicns
MepEeBipKU 3aBIAaHHS BUKJIAJa4eM Ha 3aXHUCT
BUCTABJISIETbCS 3arajbHa OILlIHKa 1 poboTa
BBa)KaeThCsl 3axuuieHoro. 4. HecBoeuacHi
3aXMCT 1 BUKOHAHHS POOOTH 0e3 MOBaXKHOI
MpUYMHU MWTpadyroThCs  BIAMOBIIHO /10
NpaBUJ TMPU3HAYEHHS 3a0X0YYyBaJbHUX Ta
mTpadHuUx OamiB.

MonitTuka Kypcy

Tlonimuka wooo oeonatimis ma
nepeckiaoanusn: PoOoTH, sKi 3al0ThCs 13
MOPYIIEHHSIM TEPMiHIB 0€3 TOBaXHHUX
MPUYMH, OIHIOIOTHCS Ha HIDKYY OI[IHKY
(75%  Bim  MOXIWBOI  MaKCHUMAaJIbHOI
KUTBKOCTI OajiB 3a BHJ JISUTBHOCTI OauiB).
[TepecknaganHs MonaymiB BigOyBaeTbcs 3a
HAasBHOCTI MOBaXHUX TPUYUH (HAMPHUKIAI,
JIKapHSIHUI).

B uminomy momiThka — JOe/iaiiHIB - Ta
MepecKiIalaHh BU3HAYAETHCS JOJATKOBO Ta
PETYNIOETbCS HOPMATUBHUMH TTOJIOKEHHSIMU
YHIBEPCUTETY.

Tonimuxa wWooo aKaoemiuHoi
dobpouecnocmi: CHHCyBaHHS TJ  4ac
KOHTPOJIIO 3HaHb 3a00poHeHi (B T.4. i3
BHUKOPHCTAHHIM  MOOILTBHUX  JICBAMCIB).




Mo06inbHi MIPUCTPOi JTO3BOJISIETHCS
BUKOPUCTOBYBATH JIMIIC IIiJl Yac OH-JAlH
TECTYBaHHS Ta MIJATOTOBKH MPAKTUYHHUX
3aBJaHb M Yac 3aHATTS.

TTomiTuka 1010 aKageMigHol
JTOOPOYECHOCTI: BHU3HAYAETHCS TOTITHKOIO
aKageMigHol 4eCHOCTI Ta IHIIUMU

HOPMAaTUBHUMHU JIOKYMCHTaMH
YHIBEPCUTETY.
Ionimuxa Wooo 8I08I0VBAHHAL:

BinBigyBanHss 3aHATH €  00OB’S3KOBUM
KOMIIOHCHTOM  OIliHIOBaHHS.  PerymspHe
BIJIBITyBaHHS ayJIUTOPHUX 3aHATh, aKTHBHA
y4acTb B OOTOBOPEHHI PO3TIISHYTHX MTUTAHb,
BINIPALIIOBAaHHS MPOMYIIEHUX 3aHATH B
HA3HAYCHWHM BUKIAJa4eM dYac 3 J03BOIIY
JeKaHaTy, JOMYyCK 10 NPaKTUYHUX YU
7abopaTOpHUX  3aHATh Yy  Xajartax €
00O0B’SI3KOBUM. 3a 00 €KTUBHUX MPUYHH
(HampuKIa, XBOpoOa, MIXKHApOHE
CTa)KyBaHHS) HABUaHHS MOXKE B110yBaTHCh B
OH-TaH (Qopmi 3a TOTOHKEHHSIM 13
BUKJIaZaueM.

[ndopmarriitne
3a0e3neueHHs

HaBuanbHi  MOCIOHHKH,  1HCTPYKTHUBHO-
METOJIMYHI ~MaTepiad J0 MNPaKTHYHHUX
3aHSATH, CaMOCTIHHOTO OIpallOBaHHS
(haxoBoi JiTepaTypu; B1JI€O-JIEKIIIT;
HiApYYHUKH; HAaBYAJIbHI MOCIOHUKHU, TEKCTH
JeKkuid;  1HGOpMaliHO-OCBITHI  pecypcu
InTepuety. 3100yBaui OCBITH MalOTh JOCTYI
pi () €JIEKTPOHHUX Bepciii JTaHOT O
3abe3neueHHs. lpuknagHi KoM IOTEpHI
mporpamM, IO  3aCTOCOBYIOTbCS Y
OCBITHHOMY nporeci MM ABUIEHHS
kBamiikamii (y TOMy 4YHCI JIIEH30BaH1):
Firefox Videos, Evince, Thunderbird simple-
scan Cup, Gedit, GIMP, Image Magick,
Inkscape, Kolour Paint, Libre Office,
Rhythmbox, Shotwell, Pencil, Blender, Free
Mind, Lazarus, Free Pascal, Shotwell, Pitivi,
Open Shot.

31e0iIbIIoro A SAKICHOro 3a0e3nedeHHs
OCBITHBOI'O  MpOLIECY B  YHIBEPCHUTETI
BUKOPHUCTOBYeEThCS Iutatdopma Google Suite
for Education, sixka 3xiticHioe Oe3mocepeaHii

CYIIPOBiJ OCBITHBOTO IpOLECY B
TUCTAHIIHHOMY  pexkumi. Takox  mpwu
peamizanii OCBITHBOI porpamu

3aCTOCOBYIOTBCSI  TIaTGOpMH  (CHCTEMHM)
JUCTaHIIiHOro HaB4anus (Zoom, Microsoft
Teams, Google Meet, Moodle, Microsoft




Learning Gateway, Socrative Toio).

CucreMOTEeXHIYHE 3a0e3ICUCHHS
JUCTAHI[IHHOTO HABYaHHS BKJIIOYAE:

- amaparHi 3acobu (mepcoHanbHi
KOMIT FOTEPH, MepeKeBe oOnagHaHHA,

JpKepena  Oe3nepeOiiHOTO  JKHUBIICHHS,
cepBepH, 00JIaHAHHS ISl BiICOKOH(EpEHIT
3B’SI3Ky ~ TOHIO), 1O  3a0e3meuyrTh
po3po0JieHHs 1 BUKOPUCTaHHS BeO-pecypciB
HAaBYAJILHOTO MPHU3HAYCHHS, YIPaBIiHHS
OCBITHIM TIPOIIECOM Ta HEOOXiAHI BHAH
HaBYAJbHOI B3aeMonii MK cy0’ekTamu
JMCTAHI[IHHOTO HABYaHHS Y CHHXPOHHOMY 1
ACHHXPOHHOMY PEKHUMAaX;
-iH(popMaIiiHO-KOMYHIKaIIiHEe
3a0e3MeueHHsT 13 TPOIMYCKHOK 3JIaTHICTIO
KaHajJiB, 10 HaJae BCIM cy0’eKTam
JTUCTAHIIIMHOTO  HABYAHHA  HABYAILHOTO
3aKiany IIoA00OBHM  JOCTYNm 110 BeO-
pecypciB i BeO-cepBiciB IS peamizariii
OCBITHBOTO TIPOLIECY y CHHXPOHHOMY Ta
ACHHXPOHHOMY PEKHUMAaX;

- mporpamHe 3a0e3IeYeHHs 3arajibHOTO Ta
CHeUiaJbHOTO MpPHU3HAYCHHA (y TOMY YHCIi
U1t 0Ci6 3 0cOOIMBUMU MOTpeOaMu;

- BeO-pecypcW HaBYAIBHUX JIUCIUILTIH
(mporpam), 1o HeOOXiIH1 IS 3a0€3MeYSHHS
JTUCTAHIIIMHOTO HaBYAHHS.

MarepianbHo-
TEeXHIYHE 3a0€3eYEeHHS

Aymutopis TEOPETUYHOTO HaBYaHHS,
ayauTopis JUIs MPOBEJICHHI J1aOOpaTOPHUX 1
MPAaKTUYHUX  3aHSTh, nabopaTopHe
o0yaJHaHHS, HaBYAIbHI CTEH]IU, MPOEKTOP,
HOYTOYK, cMapT@oOH, HayKoBa JiTepaTypa,
Ipe3eHTalliifHI MaTepiain

Jlnia peanizanii OCBITHROTO TPOLECY 3a/isIHi:
Jlnis peamizariii OCBITHROTO TIPOIIECY 3a/IisTHi:
HaByasibHUi koprmyc Ne 4; JlaGopatopist
aHAITUYHOI XiMii Ta OpraHiuHoi Ximii
OO6nanHanHs: mabopaTopHe OOJaJHAHHS Ta
peaKTUBH, HEOOXimHI ISl ~ BUBYCHHS
KOHKPETHHUX OCBITHIX KOMITOHEHTIB,
MIOPTATUBHUMI KOMIUIEKT «qudposa
nabopatopis Vernier Ximisi»; KOMIT IOTEpH
(okpemMuit  anms  KOXKHOTO  CiIyXaua);
MyJIbTUMEIIHE oOJIaTHaHHS
(iHTepaKTUBHUN MYJIbTUMEAIMHUI
KOMILJICKC).




