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3araabHa iHdopMauisi NPO TUCHUILIIHY

AHoTalg JUCIUILIIHA

3HaHHS OTPUMAaHI M Yac BUBYEHHS HaBUaJIbHOI aucuuiuiinu «Hebe3neku
paaiamiitHoro, XiMiYHOro Ta G10JIOTTYHOTO MOXOKEHHS» CIPUSAIOTH (POPMYBAHHIO
y 37100yBadiB BHINOI OCBITH YsIBIEHb MPO OCHOBHI HEOE3MEKH XIMIYHOTO,
010JIOTTYHOTO Ta paaiaI[ifHOTO MOXOIKEHHS.

Jlanuii kypc mnependayae TEOpPETHYHE 1 MPAKTUYHE OBOJIOMIHHS BMIHHSIM
3aCTOCOBYBaTHM Ha TMPAKTHUIll TPOBEJACHHSA OINHKU paTiallifHUX, XIMIYHHUX,
010JI0T1YHUX PU3UKIB Ta YMOB BUHMKHEHHS Ha/J3BUYAlHOI CUTYyallii, POrHO3YBAaTH
il pO3BUTOK, TMPOMOHYBAaTH €(EKTHUBHI CIMOCOOM 3aXUCTy Ta JIKBIIAIIi
HeOe3MeuHNX YNHHHKIB.

BiaminHOIO 0COOIUBICTIO TAaHOTO KYpCy € Te, 10 3100yBadi BUINOI OCBITH
NOBUHHI HaOyTH IOCBIJ poOOTH 3 Cy4yaCHUMH MpHIIaJaMy pajliallifHOl, XIMIYHOT
PO3BIIKH Ta KOHTPOJIIO.

Hapuanbauit Kypc 1aHOT AUCHUTIIIHA MICTUTh TaKl PO3LIH:
. [Ipupona pamiamii. Bunu 10H13yl0UHUX BUIPOMIHIOBAaHb.
. @i3uyHa, XiMI4Ha 1 010J10T1YHA il 10HI3yIOUHX BUIIPOMIHIOBAHb.
. 3axucT Big Aii pagianifHOr0 BUIIPOMIHIOBAHHS.
. 3arajibHa XapaKTepUCTHKa XIMIYHOTO BILUIMBY PEUOBUH HA OPTaHi3M JIIOJIUHU.
. HeGe3meuHi BIacTUBOCTI TPOCTUX PEUOBHH.
. HeGe3meuni BIacTUBOCTI HEOPraHIYHUX PEYOBHH.
. HeGe3meuni BIacTUBOCTI OpraHiuHUX PEYOBHH.
. MapkyBaHHs He0€3MEUHUX PEYOBUH.
9. 3arajgpHa XapaKTEepUCTHKA JHKepell 010JI0TTIHOT HEOS3IMEeKH.
10. bionoriuna HeOe3MmeKa MPUPOTHOTO MOXOKCHHS.
11. Biorepopusm.

[HdopMmartis mpo HayKOBO-II€IaroriYHOro(HUX) MpalliBHUKA(iB)

01N DN KW

CrnemyxHikoB €Brex [IMutpoBuy, BUKiIaaayd kageapu
cmemiasibHol  XiMiI Ta  XIMIYHOI  TE€XHOJIOTIT
bakynbTeTy OTIEPAaTUBHO-PATYBAITBHUX CHII,
KaHJIUJAT TEXHIYHUX HAYK.

M. XapkiB, Byn. baBapceka, 7, kabimer Ne 205.
Mob6inbHuii Homep tenedony — 063-831-80-94
E-mail slepuzhnikov@nuczu.edu.ua

Pamiamiiinuii, XiMiYHMH Ta OIOJOTIYHHUM 3aXHCT,
1 THIMAJTHHO-TPAHCTIOPTHI MallTUHU.

JunakTtudHi, opraHizamiitHo-KOMYHIKaTUBHI, 0COOMC-
TICHI.

HaykoBa nisibHicTh 3a | CrienianbHa oOpoOka (1exoHTaMiHalis), Biaodip mpoo.
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[Tpodeciiini 3110HOCTI




Yac ta Miclie NpOBEACHHS 3aHATh 3 TUCLUUILIIHA

AynuTOpHI 3aHATTS 3 HABYaJIbHOI JAMCIMIUIIHM TPOBOASTHCS 3TITHO
3aTBEP/KEHOr0 po3Kiany. ENeKTpoHHUN BapiaHT pO3KIaAy pO3MILIYEThCS Ha
caiiti YuiBepcurery (http://rozklad.nuczu.edu.ua/).

KoHcynbraiiii 3 HaBYaJIbHOT AUCIUIUIIHU MPOBOJIATHCS MPOTATOM CEMECTPY:
mocepenu 3 15.30 mo 17.00 B ayautopii Ne208. B pa3i nomatkoBoi motpedu
3100yBaya B KOHCYJIbTaIlll 4ac MOTOKY€EThCS 3 BUKJIAIaueM.

Mera BHBYEHHS AUCHUIUIIHM: (OpPMYyBaHHS YSABIEHb TMPO OCHOBHI
HeOe3MeKu paaialifiHoro, XIMIYHOTo, O10JIOTIYHOrO MOXO/KeHHsS. [liaroroBka
(daxiBuUiB, 3JaTHUX NPOBOAUTH OI[IHKY paialiiHUX, XIMIYHUX, O10JOTTYHUX
PHU3MKIB Ta YMOB BUHMKHEHHS Ha/J3BUYAlHOI CUTYallli, MPOTHO3YBATH il PO3BUTOK,
MPOIMOHYBAaTH €(EeKTUBHI CIIOCOOM 3aXKCTY Ta JIIKBiaIil HEOE3MeUHNX YNHHUKIB.

Onuc HaBYAJIbHOI IUCHUILTIHA

HaiimeHyBanHs dopma 3700yTTSI OCBITH
OKA3MIUKIE o4YHa (JIeHHA) 3a04Ha
(mucTaHIiitHa)
CraTtyc AucHuIIizg (0008 ’s13K08a BUOIpKOBa BUOIpKOBa
3aeanvHa abo 0608 ’sa3xK08a npogheciiina abo
8UOIPKO6A)
Pik migroroBku 2 2
CemecTp 4a 3;4
O06csar TMCIUTLTIHT:
- B kpeautax EKTC 5 8
- KUTBKICTh MOJYJIIB 2 2
- 3arajibHa KUIbKICTh TOAUH 150 240
Po3noaisn yacy 3a HABYAJIBHUM IJIAHOM
- IeKIii (roauH) 28 10
- IPAKTUYH1 3aHITTS (TOJIUH) 36 4
- CeMIHApChKi 3aHATTA (TOAWMH) | === | mmee-
- 1abopaTopHi 3aHATTs (TOJIUH) 10 4
— KypCcoBUH MPOEKT (poboTa) (rommH) |  ===== | = ===
- [HIN BUAM 3aHATH (TOOQMH) | =m0 | e
- caMocTiiiHa poboTa (TO1H) 76 222
- IHIUBIAyaNbHI 3aBAaHHsg (HaykoBo- | | ===
mocmigme) (rogme) | 7
- MJICYMKOBUM KOHTPOJIb (AudepeHIinuni nudepenrii- IlH(b?p eHl.m_d-
3aJliK, €K3aMEH) HUH 3aJTiK HHH SaII,
eK3aMeH



http://rozklad.nuczu.edu.ua/

IlepexymoBu /it BUBYEHHS AMCIHUILUIIHA

Buia matemartuka; pi3uka; 3arajibHa Ta HEOpPTraHiyHa XiMisl.

I1PO1. 3Hatu Marematuky, (Qi3UKy 1 XIMII0O Ha piBHI, HEOOXITHOMY JJIst

JOCSITHEHHSI pe3y/bTaTiB OCBITHBOT IPOrPaMH.
I[IPO2. KOpekTHO BHKOPUCTOBYBAaTH Yy

npodeciiiniii

ISJIBHOCTI

TEPMIHOJIOTIF0 Ta OCHOBHI MOHATTS XiMii, XIMIYHMX TEXHOJIOT1HA, MPOLECIB 1
oOnagHaHHs BUPOOHUUTB XIMIYHUX PEYOBUH Ta MaTepialiiB HAa X OCHOBI.

Pe3y.]1])TaTI/I HABYaHHS Ta KOMIIETEHTHOCTI 3 )II/IC]_[I/IHJIiHI/I

BianoBigHo 10 0cBiTHROT nporpamu «PamiaiiHuii Ta XIMIYHUA 3aXUCT,

Ha3Ba
BHBUYCHHS HaBYaJIbHO1 ):[I/ICHI/IHJ'IiHI/I ITIOBUHHO 3a0€3IEeYUTH:

- JOCATHCHHA 3I[06YB21‘121MI/I BI/II_I_[OI OCBITH TaKUX peBy.H]'::TaTiB HaB4YaHHA:

ITporpamui pe3yabTaTi HaBYAHHS ITPH
JlucimIutiHapHi pe3ybTaTH HaBYaHHS abpeBiaTypa
OOGroBoproBati  pe3yJabTaTd TpodeciiHOl  ASUIBHOCTI 3 10
daxiBigMu Ta He(axiBLISIMH, ApTYMEHTYBATH BJIACHY MO3UILIIO.
3HaTH HEOpraHiuHy, OpraHiuHy, KOJOIIHYy Ta aHAJIITHUYHY 14
XIMIF0O Ha PIBHI, HEOOXITHOMY IS BUKOHAHHS aHaJi3y
HeOe3MNeK XIMIYHOTO Ta pajlialifHOTO MOXO/KEHHS Ta BUOOPY
3ac00iB Ta CIOCOOIB YCYHEHHS iX HETaTHBHOT'O BIUIMBY.
OG6upaTu Ta BUKOPHUCTOBYBATH 3acO0M IHIWBIAYalbHOTO Ta 15
KOJICKTUBHOTO 3aXWCTy BIJ BIUIMBY HETaTHMBHUX (PaKTOpiB
paiaiifHoro, XiMiYHOro Ta 610JIOTTYHOTO MOXOKESHHSI
18

Busnauatu ymoBH Oe3meuHoi poOOTH Mij 4ac HaI3BHYANHUX
cuTyallid, 3a0e3nedyBaTd IHAWBIAYyaJdbHY 1 KOJIGKTUBHY
Oe3nexu.

- opmyBaHHS y 3100yBaviB BUIIIOI OCBITH HACTYITHUX KOMIIETEHTHOCTEH

[TporpamHi KOMIIETEHTHOCTI (3araibHi Ta Tpodeciiti) 3K, TIK
OdikyBaHi KOMIIETEHTHOCTI 3 TUCIUTIIIHU abpeBiatypa

3/1aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIISX. 02
3HaHHS Ta PO3YMIHHS TMPEAMETHOI 00JIacTi Ta PO3yMIHHS 03
npodeciitHoT MTisITBHOCTI.
3MaTHICTh BUKOHYBAaTH aHaji3 HeOEe3NMeK XIMIYHOTO Ta 17
pagialiiHOrO IOXOJKEHHs, oOMpaTtH 3aco0u Ta Ccrocodu
YCYHEHHSI 1X HETaTUBHOTO BILTUBY
3MaTHICTh BHUKOPUCTOBYBAaTH 3acO0M 1HAMBINYaJbHOTO 1 18
KOJICKTUBHOTO 3aXWCTy TIpH BUKOHAHHI PATYBaJbHUMU

MIIPO3I1IaMH 3aBJIaHb 3a NMPU3HAYCHHSIM.




IIporpaMma HaBYAJIbHOI AUCHUILIIHU

TeMu HaBYAJIBHOI JUCUUILIIHNA:

MOAYJIb 1. HeOe3neku pagianiiHoro mnoxoa:kenHs. HeOe3neuni
BJIACTUBOCTI NMPOCTHX TA HEOPraHIYHUX PEYOBHUH.

3micToBHui MoayJib 1. He0e3nexku pagianiiHOr0 MOXOJKeHHSI.

Tema 1.1. OCHOBHI NOHATTS JUCUMILIIHHA.

[Ipenmer  «HebOe3neku  xiMiyHOro, O10JOTIYHO Ta  pajialiifHOTrO
MOXO/DKCHHSI» Ta 11 3B'I30K 3 IHIMMHU HaykaMu. OCHOBHI MOHSATTS JAUCITUILTIHM.
OcHOBHI HeOe3neKku XIMIYHOTrO TMOXO/KeHHS. (OcoO0auMBOCTI  HEOE3MEeUHUX
BJIACTHUBOCTEM HEOpPraHIYHUX 1 OpraHiyHUX pedyoBUH. OCHOBHI HeOe3IMeKH
O10JIOTTYHOTO TOXO/PKEHHSI 1 MeToau ix mnomnepemkeHHs. OCHOBHI HeOE3NeKu
paaiaiiitHoro noxoxkeHHs. [ToHATTS mpo npupoAHy paaiaiito. Poib qucuuruiiHg
B LIMBUIBHII Oe3mer.

Tema 1.2. Hpnpona paaianii. Buam ionizyrounx BHHpOMlHIOBaHb.

OcHoBHI TepMminu 1 Bu3HaueHHsA. [Ipupona pamiamii. Bumu ioHI3yroumx
BUIIPOMIHIOBaHb: o, [, y 1 HelTpoHHe. Jlkepena iOHI3yIOUMX BHIPOMIHIOBAHb.
Bunu pamiamiiinoro posnagy. Ilpuponni 1 mTy4HI pajioakTHUBHI HYKIIIH.
PanioakTuBHi psaau. KineTuka pagioakTUBHOTO PO3May, Mepioj] HaMiBpO3Mady.

KinpkicHl XapakTepHCTHKH 10HI3YIOUHMX BHUIIPOMIHIOBaHb. Jlo3umeTpis
10HI3YIOUMX BHUIIPOMIHIOBaHb. [IpOHMKaO4a 3/aTHICTh PI3HUX BHJIB 10HI3YIOUHX
BUIIPOMIHIOBaHb.

[Ipuponuuii pamianiiauit ¢oH. OnpoMiHIOBaHHS BiJl IITYYHUX JDKEpeN
pamiatii. Jlkepena 10HI3yIOUMX BHUIIPOMIHIOBAHb, IO BHUKOPHUCTOBYIOTHCS B
menuiuHal. OCHOBHI JpKepelia pajialiifHoro 3a0pyJHEHHS HaBKOJIHMIIHLOTO
cepenoBuiia. AtoMHa eHepretuka. IIpodeciiiHe omnpomiHOBaHHA. Mirpartis
pamianiiHuX 3a0Py/THCHb.

Tema 1.3. ®Pizuuyna, ximiyna 1 Oiosoriuna fJisg  ioHiIZyl0uUMX
BHUIIPOMiHIOBAHb.

@dizuyHa i 10HI3YIOYMX BUNPOMIiHIOBaHb. [IOHATTS Tpo pajiaiiifHe
MaTepiaJlo3HaBCTBO 1  pamiamiiai  gedektd. XiMidyHa i1 10HI3YIOUHX
BUNIPOMiHIOBaHb. [loHATTS mpo pamioximito. biomoriunaa fdis  10HIBYHOUHMX
BUIIPOMIHIOBaHb. MeXaHi3M 010J10T19HOT i1 pasialrii.

@Di3UKO-O3UMETPUYH]I aCMEeKTH [ii 10HI3yIOYMX BHUIIPOMIHIOBaHb Ha
OpraiaM JoauHU. BrummB pamiaiiii HU3BKOTO 1 BHUCOKOTO pPIBHS Ha 3J0POB’S
monuar. ['ocTpi ypakenns. JleranbHi 1031, ['eHeTHYHI HACTIIKK OTIPOMIHIOBAHHS.
30BHIIIHE Ta BHYTpINIHE omnpomiHeHHs. EBomroriss Giocdepw 1 ais Mamux 103
BUTIPOMIHIOBaHHSI.

Tema 1.4. 3axucT Bix aii pagianiiifHOro BUNPOMiHIOBAHHS.

3axuct Bl A1i paalanidiHoro BumpomiHioBaHHA. [IpodimakTuuHi Mipu
3aXMCTY Bl MPUPOJHOrO omnpoMiHioBaHHsA. HopMyBanHs pajianiitHoi Oe3nexwu.
BopoTts0a 3 pamianiiinuM oM. 3acoOM 1HAWBIAYAILHOTO 3aXUCTY BIJ pajaiallii.
[loHsATTS MpO A€3aKTUBAILIIO.



[IpaBunia po60TH 3 JKEpeaMu 10HI3YI0OUOTO BUITPOMIHIOBAHHS.

Panianiiini aBapii Ta ix Hacmigku. OuiHka pagiamiiiHoi ooctaHoBkuU. O1liHKa
BiIJIaJICHUX HACHIAKIB aBapiil. 3aXWUCT HACEJNEHHA TMPU PaTI0AKTUBHOMY
3a0pynHeHH1. JIikBinalis HaCHiAKIB paaialliiHUuX aBapii.

3microBHuii moayab 2. HeOe3meuyHi BJIacTHBOCTI MPOCTUX Ta
HEOPraHIYHMX PEYOBHH.

Tema 2.1. 3aranbHa XapaKTepUCTHKA XIMIYHOI0 BIUIMBY Pe4OBHH Ha
OPraHi3M JIIOAUHM.

Knacudikamis mkiammBoi Jii  peYOBUH: TOKCHUYHI, MOAPA3HIOIOUH,
(b10porenHi, WKIpsHI, ajdepriyHi, KaHIEPOreHHl 1 MyTareHH1 pe4yoBUHU. [IOHATTS
PO TOKCUYHICTh PEUOBHH: /1033, KOHIICHTPAIlis, TOKCHUHICTh. CTyneH1 HeOe3neKu
PEUYOBHUH: HAA3BHUYAMHO HEOE3MeuHi, BUCOKO HeOe3MeuHi, MOMIpHO HeOe3meyHi i
Mano HeOe3meuHi. Mirpaiiss He0€3MeYHUX PEYOBUH B  HABKOJHUIIHBOMY
CepeOBUIIIIL.

HInsgxy MOTPAIUISTHHS NIKIJJIMBUX PEUYOBHH 10 opraHizmy. [lepeTBopeHHs
TOKCUYHUX PEYOBUH B oOpraHizmi. bionoriydai ocoOJMBOCTI OpraHiamy, Iio
BIUTMBAIOTh HA MPOIIEC IHTOKCWKalii. Hacmigku BIUTMBY TOKCHYHMX PEUYOBHMH Ha
opratizM. 3aco0u 3aXUCTy Bijl HEOE3MEYHUX PEUOBHUH 1 OOPOTHOM 3 OTPYEHHIMHU.

Tema 2.2. He0e3nme4uHi BJacTUBOCTI MPOCTHX PEYOBHH.

Krnacudikaris mpocTux pedoBUH: METald, HEMETAIU 1 aM(pOTEepHI METAIIH.
ArperaTHu#l CTaH NPOCTUX PEYOBHUH 1 OT0 3B'I30K 3 MIrpaIli€l0 B HABKOJIHUIIIHbOMY
CepeOBUIIIL.

He6e3neuni BractuBocTi MetaiiB. [loxkexxHa HeOe3MeKa JTyKHUX Ta JTy>KHO-
3eMeIbHUX MeTaiB. OXopoHa mpartli Ipu poOOoTi 3 Ty)KHUMHU METaJlaMH.

HeGe3neuni BIacTUBOCTI PTYTI, JeMEpKypH3allis MPUMIIICHb.

HeOe3neuni BnactuBocti HeMertaiiB. [loxexna HeOe3neka BOaHIO. [IoHATTA
IpO BOJHEBY C€HEPreTuky Ta ii mpoOsiemu. EKOJOTiduHI acmekTH BOJHEBOI
€HEPreTUKH.

HeGe3neuni BnacTuBOCTI rajoreHiB. BukopucranHs rajoreHiB. XJIO0pyBaHHS
BoAu. 30epiraHHs 1 TpaHCHOPTYBaHHsA xjopy. Ham3BuuaifHi cuTyarfii mig dac
30epiranHs 1 TPAaHCIIOPTYBAHHS XJIOPY.

O30H. O30H B armocdepi, mpodiema 030HOBOTO Imapy. TexHomorii
MOB’si3aHI 3 BUKOPUCTaHHSM 030HY. O30HYBaHHS THUTHOI BOJU. TOKCHUYHI
BJIACTHUBOCTI O30HY.

Tema 2.3. He0e3nme4uHi BJaCTUBOCTI HEOPraHiYHUX PeYOBHH.

OCHOBHI KJacW HEOPTaHIYHUX PEYOBHMH Ta iX BIUIMB HA HABKOJMWIITHE
CEepelIOBUIIIE 1 OpraHi3M JIOJMHU. 3arajbHa XapaKTEPUCTUKA HEOE3MeUHUX
BJIACTUBOCTEH HEOPTaHIYHUX PEUOBHH.

Hebesneuni BnacTuBOCTi OkcumiB. OKCHUAM HITPOTEHY iX MOTparuIsTHHS B
aTMocdepy 1 HACTyMmHI MEPETBOPECHHS B HABKOJUIIHBOMY cepenoBuili. Okcuan
KapOOHY: TOpIBHIOBaJlbHA  XapaKTEepUCTUKA  HEOE3MEYHUX  BJIACTUBOCTEH
BYIJICKUCIIOTO 1 4yagHOro ras3iB. Oxkcuau cynbdypy, iX TOKCHYHI BJIACTHUBOCTI 1
BIUIMB Ha HABKOJIUIIHE cepeoBue. KucnortHi nomii.

Okcuam Jy>KHHUX Ta JTY>KHO-3€MEJIbHUX METaJlIB, iX HeOe3MeUH1 BIaCTUBOCTI.
Buxkopucrannss BanHa B OyJIBHUUTBI 1 mpaBwia poOotu 3 HuM. HeopraHiuHi



MEPOKCHUIM 1 CYIEPOKCHUIH, iX HEOE3MeUH1 BIaCTUBOCTI.

HeGe3neuyni BmacTUBOCTI OCHOB. BIiuB OCHOB Ha BOJIHEBUM MMOKa3HUK
cepenoBumia (pH). OcoOauBOCTI BIACTUBOCTEH JYriB, MpaBlia poOOTH 3 HHUMH.
[lepiia nonoMora npu NOTPAIISIHHI JYTiB HA WIKipy. ['amiene BarnHo B Oy1IBHUITBI
1 mpaBuia poOOTH 3 HUM.

Hebe3neuni B1acTUBOCTI KHCIOT. BIUIMB KUCIOT Ha BOAHEBUI IMOKAa3HHUK
cepenoBuiia (pH). Ocob6auBOCTI BIACTUBOCTEN KHUCIOT, IpaBiia poOOTH 3 HUMH.
Jlettoui Ta Henetroul kucioTu. CipuyaHa (cynbhaTHa) KUCIOTA SIK 3HEBOJKYIOUUNA
3aci0. A30THa (HITpaTHA) KUCOTA, K CUIbHUNA OKUCHUK. CamMo3aliMaHHS il JII€0
a30THOI KHCIIOTH Ha IIKipsHi mokpoBu. llpaBuna pobotu 3 kumcmoramu. [lepmia
JIOTIOMOTa TIPY MOTPAIUITHHI KUCJIOT Ha MIKIpsHI MOKpoBU. CUHWIBHA (IIiaHITHA)
kucaora. OcobnuBocTi ii TokcnuHoi A1i. CipKOBOJIEHb, HOTO YTBOPEHHS 1 TOKCUYHA
s,

HebGe3neuni BnacTUBOCTI cojed. 3B'SI30K PO3YMHHOCTI coyed 3 iX
TOKCHYHUMHU BIACTUBOCTSIMH. COJi «BaXKKHX METaliB», X TOKCHKO-EKOJIOT14HA
xapakrepuctuka. CoNi-OKHCHUKH Ta 1X TOXeXoHeOe3neka. BHecok kaTioHy Ta
aHIOHY COJIi B TOKCUYHY JIIfO0.

OxpeMi CHOJyKH IHIIMX KJIaciB HEOPraHIYHUX PEUOBHUH 3 HEOE3NEeYHUMU
B1acTUBOCTSIMH. CipKOBYTJIEIh, JOCTCH, aMiak.

MOAYJIb 2. He0e3ne4yHi BJIACTHBOCTI OpPraHiYHUX PEYOBHH.
He0e3nexn 0io10rivHOr0 MOX0AKEHHH.

3microBHuii Mmoayiasb 3. HeOe3neuHi BJIaCTUBOCTI OPraHiYHMX pe4OBHH.

Tema 3.1. HeOe3neuHi BJACTUBOCTI OPraHivYHMX Pe4OBHH.

OCHOBHI KJlacCM OpraHIYHUX PpEYOBHMH Ta iX BIUIMB HA HAaBKOJUIIHE
CEepellOBUIIIE 1 OpraHi3M JIOAWHHU. 3arajbHa XapaKTepUCTHKa HeOe3MmeyHux
BJIACTHBOCTEH OpPraHiuHUX PEYOBUH.

HeGe3neuni BmactuBocTi ByrieBojHIB. [loxexo— Ta BuUOyXxoHeOe3medHi
BJIACTUBOCTI  ByIJIeBOAHIB. Ham3Buuaiti  curyamnii npu  30epiraHHi 1
TPaHCIIOPTYBaHHI  BYIJIEBOJAHIB. boporeba 3  posnuBamu  HadhTH  Ta
Ha(TONPOAYKTIB. BIUIMB ByIJIeBOJIHIB HAa HABKOJHUIIHE cepeoBHUIE. TOKCHUUHI
BJIACTUBOCT1 BYIJICBOAHIB. 3aJICKHICTh TOKCHYHOCTI BYIJICBOAHIB BiJl TPHPOIU
ByTJIeBOAHIB. OCOOIMBOCTI TOKCUYHOT /11T apOMaTHYHHX CITOJIYK.

["anorennoxinHi ByriaeBOAHIB, iX HeOe3meuHi BIacTUBOCTI. OTpyToXiMiKaTH
Ha OCHOBI TAJIOTEHIIOX1THUX BYTJeBOAHIB. [Ipobiema yTuiizarii oTpyTOXiMiKaTiB.
OpraHiuyHi pPO3YMHHUKH Ha OCHOBI TaJIOTCHMNOXIJHUX BYTJIEBOJHIB, IpaBUIIa
pOOOTH 3 HUMH.

CrmupTtn, 1ix HeOe3me4Hi BIACTUBOCTI: TOPIOYICTh 1 TOKCHYHICTS.
OcobnuBoCTi Aii MeTaHONy Ha OpraHi3M JIOAWHU. BUKOpPUCTaHHS CIHPTIB B
nmoOyTOBUX 3aco0ax, MpaBwWiia iX BUKOpPUCTaHHS 1 30epiranHs. AHTU(pU3M Ha
OCHOBI1 €THUJICHTJIIKOJIIO.

ATBJIET1IM 1 KETOHM, 1X HEOE3MEeUH]1 BJACTUBOCTI: TOPIOYICTh 1 TOKCUYHICTD.
BuxopurcraHHs aneToHy B SIKOCTI pO3UYMHHHKA.

KapOoHOB1 KHCHIOTH, iX BHUKOPUCTaHHS B TMOOYTI 1 MPOMHUCIOBOCTI.
MypaiinHa 1 o1iToBa KUCJIOTH, ITpaBuiia poOOTH 3 HUMHU.

IIpocTi 1 cknaaHi edipu (eTepu 1 ecTepH), iX BUKOPUCTAHHS B TEXHINI 1



noOyTi. Po3unHHMKM Ha ocHOB1 egipiB. TokcuuHicTh e¢ipiB. OpraniyHi
MEPOKCHUIH, iX YTBOPEHHS M yac 30epiraHHsa. BuOyxoHeOe3neuHicTh NEPOKCUIIB.

OpraHiyH1 HITPOCIOJIIYKH, 1X BUKOPUCTAHHS B TeXHIUI 1 moOyTi. Hebe3neuni
BJIACTUBOCTI HITPOCHOJIYK.

AMiHH, X TOKCUYHICTH 1 TOPIOYICTb.

EnemenTtoopraniyHi CHONYKH, IX TMOXEXKO- Ta BHOYXOHEOE3MEUHICTb.
[IpaBuna poOOTH 3 €JIEMEHTOOpPraHIYHUMU crojykaMu. [ToHATTS mpo oTpyTH 1
00li0OB1 OTpYHHI peyOBUHH. BIiuB ckiiagy Ta OyZAOBH OpraHiuHMX PEYOBHMH HA iX
TOKCUYHICTb.

Tema 3.2. MapkyBaHHsI He0e3MeYHNX PEeYOBHH.

OcHOBHI BUIM MapKyBaHb HEOE3NEYHMX BaHTaXIB. 3HAKW O€3MEKH, fAKi
3aCTOCOBYIOThCS JJIA MO3HAYEHHS 30H a00 MarepiajiiB 0COOJUBOTO MOXKEKHOTO
pu3uky. OCHOBHE 3HAYCHHS CHUTHAJIBHUX KOJKOpiB. KapTka HeOe3neku, CTpyKTypa
kaptku. HAZ-xon nebGesneunux ximikatiB. IMDG-kon HeOe3rmeuyHHUX BaHTaXIB.
KBaapar Hebe3neku. 3acTepexHa TabIuyka HEOE3NMEYHOrO BaHTAXy. Y3roJKeHa
Ha T7100abHOMY PIBHI cHUCTeMa KiIacu(ikallii 1 MapKyBaHHS XIMIYHUX PEYOBHH.

3microBHuii Mmoay.an 4. HeOe3nekn 0io/10TivYHOT0 MOXO0/2KEHHS.

Tema 4.1. 3arajgpHa XapaKTepUCTUKA JIKepeJs1 0i0J10riYHOI HeOe3MmeKn.

XapaktepucTuka naroreHHux Oionoriunux areHtiB (ITBA): xBopoOGOTBOpHI
OakTepii, BipycH, XJamifli, pukercii, rpubu, oTpyTu O10JOTTYHOTO MOXOKEHHS
(toxkcunu). HeOe3nmeuHi Ta OTpyHHI pOCIWHU, KOMaxw 1 TBapuHH. biojoris
po3BuTKy I[IBA, oTpyHHHMX pOCIMHH, KOMaxX 1 TBapuH. XBOPOOH, IO BUKJIMKAHI
[IBA, oTpyiiHUM pOCIMHAMH, KOMaxamMd 1 TBapUHHU. 3aXOAW 1HIMBIIYalbHOTO
3aXUCTy Ta MpodiIaKTHKA 3aXBOPIOBaHb, OpraHi3alliifHi 3aX0/1H, MEeTUICHHS.

Tema 4.2. Biosioriyna He0e3mexa NPUPOJTHOr0 NMOXOIKEHHS.

OcHoOBHI jKepesna 010JIOT1YHOT 3arpo3u: emjemMii # cragaxu iHQeKIIHHIX
3aXBOPIOBaHb; €Mi300Tii; emidiToTii; aBapii Ha O610JOTiYHO HEOE3NMEUHNX 00'€EKTaX;
IPUPOJIHI pPe3epByapy IMATONEHHUX MIKPOOPTaHI3MIB;, TPaHCTPAaHWYHUN IEPEHOC
NATOTEHHUX MIKpOOPTraHi3MiB, IPeJACTaBHUKIB ¢yiopu ¥ payHH, HEOS3MEUHUX IS
ekocucteM. Tpamuiliiiai BipycHi iH(ekIii, rpumn, Bicma; HETpaaUIiiHI BipyCHI
iHdexkii — BIJI. KapanTuH, ocHOBH opraHi3ailii KapaHTHUHHOI CITYKOH.

Tema 4.3. biorepopusm.

OcHoBU cTBOpeHHs OioyiorigHoi 30poi MacoBoro ypakeHHs. biomoriuna
30post, 7Sl ypaXKeHHS JII0/IeH, CLTbChKOTOCTIONAPCHKUX TBAPHUH 1 POCIIHH.

Po3nmoain nucumiuiing y roguHax 3a ¢popmMaMu opraHizauii 0CBiTHbHOIo
npoiecy Ta BUIaMHU HABYAJIbHUX 3aHATH:

dopma 3100yTTS OCBITH 3209HA (IUCTAHITIITHA)
Haszsu KinpkicTh ToguH
MOJYJIiB ‘ y TOMY YHCI1
i Tem yCBOro — (cziﬁzgtclii) nabopaTopHi | camMocTiiiHa Klggfggifga
e — 3aHATTA poboTta poGoTa
4a cemecTp

Moayas 1. HeOe3nekn pagianiiinoro noxoa:xxeHHs. He0e3ne4Hi BJacTUBOCTI MPOCTHX Ta
HEOPraHiYHUX PeYOBHH.




3micToBHUI Moayab 1. HeGe3neku pagianiliHOro noxoaxeHHsI.

Tema 1.1.
OcHOBHI
IMOHATTS
JIACLUILIIHY.

14

14

Tema 1.2.
[Ipupona
pamiaii.
Bumu ioHizy-
FOYUX BUIIPO-
MIHIOBAaHb.

20

20

Tema 1.3.
diznyna,
XIMI4Ha 1
Olojoriyna
Iist 10HI3YIO-
YUX  BUIIPO-
MIHIOBaHb.

20

20

Tema
3axuct

1.4.
Bi

nii pajiamnii-
HOTO BHIIPO-
MIHIOBAHHS.

18

14

Pa3zom 3a
MojayJiem 1

72

68

3micToBHUIT Moayab 2. Hebe3neuHi BJaCTHBOCTI NMPOCTHX Ta HEOPTaHiYHH

X Pe4OBHH.

Tema 2.1.
3aranpHa
XapaKTepH-
THKA XIMid-
HOTO BILIUBY
pEYOBHH Ha
OpraHizm
JIFOTMHU.

18

18

Tema 2.2.
Hebe3neuni
BJIACTHBOCTI
MIPOCTUX
PCUYOBHH.

20

20

Tema 2.3.
Hebe3neuni
BJIACTHBOCTI
HeopraHiu-
HUX  pedo-
BHH.

20

16

Pazom 3a
3MICTOBHUM
MojyJ1eM 2

58

54

Pazom 3a
moayJiem 1

130

122

4a cemecTp

Mopyas 2. Hebe3neuHi BiaacTuBocTi opra”iynux pedyoBuH. Hede3neku 0i0J10rivHOro




MMOXOKCHHS.

3micToBHUIi MoayJb 3. Hefe3neuHi BJaCTHBOCTI OpraHiuHUX peyoBHH.

Tema 3.1.
HeOe3meuni
BJIACTHUBOCTI
OpraHiuHUX
PEYOBHHU.

24

2

2

20

Tema 3.2.
MapkyBaHHs
HeOe3IeYyHnuxX
PEYOBHH.

24

20

Pazom 3a
3MICTOBHHM
MoyJieM 3

48

40

3MiCTOBHHI MO}

vib 4. He0e3mexku Giostoriunoro

MOXO/’KCHHS.

Tema 4.1.
3araipHa
XapaKTepH-
THKA JDKEpel
010JIOTTYHOT
HeOE3MIeKH.

20

2

18

Tema 4.2.
Bionoriuna
HeOe3neka
MIPUPOTHOTO
IMOXOJIKEH-
HSL.

22

22

Tema  4.3.
Biotepoprm.

20

20

Pa3zom 3a
3MICTOBHUM
MoayJiem 4

62

60

Pa3zom 3a
MOJIyJIeM 2

110

100

Pazom

240

10

4

4

222

Temu cemiHapcbKuX 3aHATH (Y pa3i moTpedn)

No KinpkicTb
HazBa Temu

3/1 TOJIUH

1. -
Pazom
Temu npakTUYHUX 3aHATH (Y pa3i moTpedn)

No KinpkicTh
HazBa Temu

3/m TOAVH

1. | Menuyni 3aco0u IpOTUPATIAIIHOTO 3aXUCTY. 2

2. | HeGe3neuHi BMacTUBOCTI HEOPTAHIYHUX PEYOBHH. 2

3. | HeGe3mneuHi B1acTUBOCTI OPraHIYHUX PEUOBHHH. 2




4. | MapkyBaHHsS HEOE3EYHUX PEUOBUH. 2

5. | Xapakrepuctuka pKepen 06i0J10Ti4HOT HeOe3eKH. 2
Pazom 10

Temu JaboparopHux 3aHaTh (y pazi norpedu)
No Kinbkicth
Hasa temu

3/m TOJIMH

1. | HocnimxenHs HeOe3MEYHNUX BIACTUBOCTEH HEOPTraHIYHUX PEYOBHUH. 2

2. | HocnimkeHHst HeOE3MEYHHNX BIACTHBOCTEH OPraHIYHUX PEUOBHUH. 2
Pazom 4

OuiHIOBaHHS OCBITHIX J0CATHEHb 3100yBa4iB BUIIOI OCBITH

3aco0u ouiHIOBaHHSA
3acobamMu OLIHIOBaHHS Ta METOJaMU JIEMOHCTPYBAaHHsS peE3yJbTaTiB
HaBYaHHS €: AUPEPEeHIIITHIN 3aTiK.

OuiHroBaHHS PIBHA OCBITHIX JOCSATHEHb 3J00yBauiB 3a OCBITHIMH
KOMITOHEHTaMHU, 31MCHIOEThCS 3a 100-0a1pHOIO MIKAIO0, 1[0 BUKOPHUCTOBYETHCS B
HVYI3 Ykpainu 3 nepeBe/ieHHAM B OLIHKY 3a pedTuHroBoto mkasipow - EKTC Ta B
4-0anbHy IIKAIy.

Tabauus BiAMOBIAHOCTI pe3y/IbTATIB OLIHIOBAHHS 3HAHb 3 HABYAJIbHOI
TUCHUILIIHYU 32 PI3HUMH IIKAJAMHU

3a 100-0a1pHOIO IIKAJIOKO, .
110 BUKOPUCTOBYETHCS B 3a peHTHHTOBOIO 3a 4-0aIbHOIO IIKAJIOK0
HYLI3 Vipainu mikainoro (EKTC)
90-100 A BIJIMIHHO
80—89 B
65-79 C nobpe
55-64 D .
5054 E 3aJJ0BUIHLHO
3549 FX .
034 c HE3aJOBUIBHO

KpuTepii oniHioBaHHA
@opMH MOTOYHOT0 TA MiACYMKOBOI0 KOHTPOJIIO

[ToToyHuit  KOHTPOJb  pe3yJibTaTIB HAaBYaHHA  3700yBadiB  OCBITH
MPOBOJUTHLCS Y GOPMi MPAKTUYHUX CUTYAIliid, KOHTPOJIBHOI POOOTH TOIIIO.

[TincyMKoBU KOHTPOJIb TPOBOAUTECS Y GOopMi JUDEPEHIIIITHOTO 3aTIKY.

Po3monis Ta HakONU4YeHHs 0aJiB, AKi OTPUMYIOTH 3100yBavi, 32 BUIAMH
HABYAJbHHMX 3aHATHh TA KOHTPOJbHMMH 3aX01aMHM 3 JUCHMILIIHU

Bujy HaBYanbHUX 3aHATH | KuIbKICTB ‘MaKCI/IMaHBHHfI‘ CymapHa




HaBYAITHHHUX Oar 3a BUJ MaKCHMaJIbHa
3aHATH HaBYAJIBHOTO KUIBKICTh
3aHATTS OauiB
3a BUJIaMHU
HaBYATHHUX
3aHSITh
I. IloTo4YHU KOHTPOJIb
JeKIii 2 3 6
CEeMIHAPChKI
3aHATTSI
IPAKTUYHI
3aHATTA ™ 1 10 10
nabopaTopHi 1 10 10
Monyns 1 poboTu
3a pe3yibTaTaMH
BUKOHAHHS
KOHTPOJBHUX
(MOJTyTbHUX) 1 10 10
pOOIT (MOYTBHUN
KOHTPOJIb)*
Pa3zom 3a Mmonyis 1 36
JIEKIT 3 3 9
CEMIHAPChKI
3aHTTSI
IPaKTUYHI 1 10 10
3aHATTS ™
1abopaTopHi 1 10 10
Monyns 2 poboTu
3a pe3ynbTaTaMu
BUKOHAHHS
KOHTPOJBHUX 1 10 10
(MOZIyJTbHUX)
poOit (MOIyIHHUM
KOHTPOJIB)*
Pazom 3a monysp 2 39
Pa3oM 3a moTOYHMI KOHTPOJIb 75
I1. InguBinyanabHi 3aBaaHHs (HAYKOBO-10CJTiTHE) no 10
III. IMincymkoBuUii KOHTPOJb (€K3aMeH, AUPEPECHITIITHIN 3aTiK, o5
KypCOBHI MPOEKT (poboTa)*
Pa3oMm 3a BC1 BUIM HABYAJIBHUX 3aHATH Ta KOHTPOJbHI 3aX0IH 100




[TincymkoBa o1iHKa (popMyeTbes 3 ypaxyBaHHIM PE3yJIbTaTIB:

- TOTOYHOTO KOHTPOJIIO POOOTH 3100yBaya BHUIIOI OCBITU BIIPOJOBXK
CEMECTY;

- MIJICYMKOBOT'O KOHTPOJIIO YCHIIIHOCTI.

Jlo yBaru MoXyTh OpaTHCh J0JIaTKOBI HEOOOB’SI3KOBI 3aBJIaHHS Ta HAYKOBO-
JOCIIAHA ASUIBHICTB 3400yBaya BUIIOI OCBITH.

IToToOYHMIT KOHTPOJIb.

Kputepii HOTOYHOTO OLIHIOBAaHHS 3HAHb 3/]00yBayiB HAa MPAKTUYHOMY 3aHSTTI:

Kpumepii nomounoeo oyinosanns 3Hanb 3000Y6a4ié HA NPAKMUYHOMY mMd
nabopamopromy 3ansmmi (oyinroemucs 6io () 0o 10 6anie):

10 6anie — 3aBgaHHS BUKOHAHE B TOBHOMY 00Cs31, BIANOBIAb BIpHA,
HABEJIEHO apryMEHTallll0, BUKOPUCTOBYIOThCA TpodeciiiHi TepMiHH, 3BIT
oOpMIICHUI TPaMaTUYHO 1 CTUJIICTUYHO 0€3 MOMUIIOK;

[ banie — 3aBJaHHs1 BUKOHAHE, ajie OOIPYHTYBaHHS BIJIMOBII HEIOCTATHE, Y
3BITI JOMYIIICH] HE3HAYHI TPAMAaTHYHI UM CTHIIICTUYH] TTIOMUJIKH,

3 6anu — 3aBJaHHS BHUKOHAHE 4YACTKOBO, Yy 3BITI JIOMNYIIEHI 3HAYHI
rpamMaTU4Hi Ta CTUTICTUYHI IOMUJIKH;

0 banieé — 3aBHaHHSA HE BUKOHAHE.

BuknagauyeM OIIHIOETBCS TOBHOTA PO3KPUTTS TMHUTAHHS, IUIICHICTb,
CUCTEMHICTh, JIOT1YHA TMOCJIAOBHICTh, BMIHHA (QOpPMYJIOBaTH BHUCHOBKH,
aKypaTHICTh 0(DOpMIIEHHS MUCEMOBOI pOOOTH, CAMOCTIMHICTh BUKOHAHHS.

MonynbHUNM KOHTPOJIb.

Kpurepii oniHroBaHHS 3HaHBb 37400yBauiB MiJ 4Yac BUKOHAHHS MOJYJIBHUX
KOHTPOJIBHUX POOIT :

Koumponvua poboma € ckinaoBoro MOTOYHOTO KOHTPOJO 1 BUKOHYETHCS Y
BUTJISI ayIUTOPHOT MUCHhMOBOT poO0OTH 200 CKIIaJaHHsI TECTY ITiJl Yac OCTAaHHBOT'O
CEMIHAPCHKOTO 3aHATTS B MEXaX OKPEMOTO 3aJIIKOBOT'O MOJYJIS.

Kpumepii oyiniosanns 3unanv 3000y8auie euwoi oceimu npu GUKOHAHHI
KOHMpOobHUXx pooim (oyintoemucs 6io 0 0o 10 6anis):

10 6anis — BipHI BiAMOBII JIaH1 HA BC1 3alPONIOHOBAHI MTUTAaHHS, JOTPUMAHO
BC1 BUMOTH JI0 BUKOHAHHS;

7-9 banie — BipHI BIANOBII JJaHI Ha BCI 3aIIPOIIOHOBAHI MUTAaHHS, aJlc BOHH
HEJI0OCTaTHHO OOTPYHTOBaH1, 200 y BIMOBIIAX HASIBHI HE3HAYHI TOMUJIKH;

4-6 6anis — BipHIi Binmosiai 1ano Ha 50% 3ampoNIOHOBaHUX MTUTAHb;

1-3 6anu — BipHI BigmoBimi maHo MeHme, HbK Ha 50% 3amporoHOBaHHMX
MUTaHb, HASBHI 3HAYHI IOMUJIKH;

0 banie — BimmoBimi BimcyTHI abo poOoTa MICTHTH TpyOi NMOMWIKH Ha
OUTBIIICTH 3aMPONOHOBAHUX MTUTAHb.

InguBigyasbHi 3aB1aHHS.
KpwuTtepii oriHoBaHHS 1HAWBITYaJIbHUX 3aB/IaHb.

Inousioyanvua camocmitina poooma € ojHiero 3 hopM podoTn 3700yBaviB
BUILIOI OCBITH, sika mepeadadae CTBOPEHHS yYMOB JUIsl MOBHOI peainizaiii HUMH
TBOPUYHUX MOKJIMBOCTEH, 3aCTOCYBaHHS HAOyTHUX 3HAHb HA MPAKTHIII.



3100yBau BHIOI OCBITM MOX€ OOpaTu JBlI 3 PEKOMEHJOBAHHX TEM Ta
CaMOCTIIHO BUKOHAaTH NOIJIMOJIEHE TEOpPEeTUYHE JOCHIKEHHS. Pe3ynbraru
JOochnipkeHHss odopMuTH 3BiToM Yy ¢dopmi pedepaTy, mpeseHTauii, A00IpKH
BiJleoMarepialiiB, CTBOPEHHS Bizieo- abo doTopsiay.

Kpumepii  oyintosanns xoorcnoi  inougioyanvnoi camocmiinoi pobomu
3000ys8auie (oyintoemocs 6i0 () 0o 5 6anis):

5 6anis — camocTiiina poOoTa 3100yBaueM BUKOHAHA B TIOBHOMY 00CS31;

4 6anu — poOOTa BUKOHAHAa B MOBHOMY OO0CS31, aje JOMYIIeHI He3Ha4H1
TTOMUJIKHY;

3 b6anu — BUKOHAHA 4acThHA poOoTH ckiagae MeHmie 50 % Bix 3arajabHOTO
o0csry;

2 banu — oOCST BUKOHAHUX 3aBllaHb CKiazae MeHIe 25 % BiJ 3arajbHOTO
o0csry;

1l 6an — B 1inoMy oOCST BUKOHAHMX 3aBllaHb ckiagae MmeHiie 10 % Bixa
3arajbHOTro 00CHTY;

0 6anieé — 3aBnaHHs, nepeadadeHe s 1HAUBIAYaTbHOI CAMOCTIHHOT poOOTH,
3100yBaYeM HE BUKOHAHE.

BuknamaueM  OLIHIOETBCS ~ PO3YMIHHSA — 3/100yBaueM  BHUIIOI  OCBITH
MOHATIHHOTO amapaTy, JIOTIYHICTh Ta TOCHIJOBHICTh TiJ 4Yac BIAMOBII,
CaMOCTIMHICTh MUCJICHHS, BIEBHEHICTh B TMpPaBOTI CBOIX CY/)KEHb, BMIHHA
BUUTSITH rOJIOBHE, BMIHHS BCTAHOBJIIOBATH MDKITPEIMETHI Ta
BHYTPIIITHROIIPEAMETHI ~ 3B’SI3KM, BMIHHS pOOWTH BHUCHOBKH, IIOKa3yBaTH
NEepPCIEeKTHBY PO3BUTKY 1iaei abo mpobiemMu, BIACOTOK YHIKAJIBHOCTI Ta
3aMo3UYeHHs TEKCTOBOTO JOKYMEHTY (TuiariaT), yMiHHS MyOJiYHO YU MUCBMOBO
IpeJACTaBUTH 3BITHIN MaTepial.

HincymMmKoBHii KOHTPOJIb.

Kpurepii oniHtoBaHHs 3HaHb 37100yBaviB Ha qU(EpeHITITHOMY 3aJIiKy:

Kpumepii oyiniosanns 3uanv 3000y6auié 8uwoi ocgimu nio 4ac ex3ameuy
(oyintoemocs 6i0 0 0o 25 banis):

20-25 6anie — 3m00yBau BUIIOI OCBITM B TOBHOMY 00CS31 BOJOJIIE
HAaBYAIBHUM MaTepiajoM, TMOBHICTIO, JIOT1YHO 1 TOCTIJOBHO PO3KPUB MUTAHHS
OineTy, BUSBUB BMIHHS 3aCTOCOBYBAaTH ICHYIOY1 METOJHMKH, HABOJUTH MPHUKIIAIH,
CaMOCTIMHO aHaJi3yBaTH, y3arajbHIOBAaTH 1 BUKIAJATH MaTepian HE JOIMyCKAr4H
nomMmwiok. [Ipu BiAmoBimi mpoOaEeMOHCTPOBAaHI BMIHHS CaMOCTIMHO TMpAaIIOBAaTH 3
JI0IATKOBOIO JIITEPATYPOIO.

16-19 6anie — 3700yBay BUIIOI OCBITH JOCTATHRO TIIOBHO BOJIOMIE
HaBYAJIbHAM MaTepiajoM, OJHAK TPHW HAJaHHI BIANOBIII Ha JESIKI NMUATAHHS HE
BHCTAYa€ JIOCTATHHOI TIMOMHU Ta apryMeHTallii, HasBHI HECYTTEBI HETOYHOCTI Ta
HE3HAYH1 MOMWIKH, SIK1 HE BIUTMBAIOThH HA 3arajibHY MPaBUIBHICTh BiMOBIII.

12-15 6anie — 3m00yBay BHINOI OCBITH 3aCBOIB TUIBKM OCHOBHHH MaTepiad,
HE 3HA€ OKPEMUX MOJIOKEHD, IOMYCKA€ HETOUYHOCTI Y BIAMOBI/1, HE BMIE IOCTATHBHO
YITKO C(HOPMYIIIOBATH OKPEMI MOJIOKEHHS, MOPYIIYE MOCIIIOBHICTh Y BUKJIAJaHH1
Marepially, Ma€ MEBHI TPYJAHONIl y MOB’sA3aHHI TEOPETUYHOrO MaTepiany 3 HOro
MPAKTUIHUM 3aCTOCYBAHHSIM.



8-11 6anie — 3m00yBau BUIIOI OCBITM HE B IOBHOMY O00Cs31 BOJOJIIE
HaBYAJIbHUM MaTepiasioM, 3MICT BHU3HAYEHUX MUTaHb PO3KPHUBAE HEAOCTaTHHO,
JIOMYCKAalOUU TMPHU IIbOMY CYTTEB1 HETOYHOCTI. BiAMOBib 3a/10BOJIBHIE MIHIMYMY
KpUTEPIiB OL[IHKH.

4-7 6anie — 3100yBau BUIOI OCBITM HE 3aCBOIB 3HAYHOI YaCTUHU
MPOTPaMHOr0 Marepiany, JAOMYCKa€e CYTTEBI TMOMWJIKHA, HE BMIE JIOTIYHO 1
MOCJIIIOBHO BUKJIACTH OCHOBHI IOJIOKEHHS 1 Ma€ 3Ha4H1 TPYJHOILl Yy MOB’s3aHHI
TEOPETHUYHOTO MaTrepialy 3 WOT0 MpPAaKTUYHUM 3acTOCYBaHHSAM. J[nsi CKiIagaHHS
audepeHIiitHOro 3a1iKy HeoOX1HE JOONPALFOBAHHS.

0-3 6anu — He BOJNOJI€ HAaBYAIHLHUM MaTepiaioM Ta HE B 3MO31 HOro
BUKJIACTH, HE PO3YMI€ 3MICTy TEOPETUUYHUX MHUTAHb Ta MPAKTHYHUX 3aBlaHb. Jjis
CKJIaJlaHHsl U epeHIIIHHOrO0 3aliKy He0OX1/IHE 3HAaYHE JOOMPAaIFOBAHHS.

[lepenik TeOpeTUYHUX MUTAHb JJIS MIATOTOBKU 10 TU(EPEHITIHHOTO 3aTiKY:

. bynosa aToma.

. [Ipupoxa pamiamii. Bunu 10H13yt0ounx BUIPOMIHIOBaHb: 0, 3, Y 1 HEUTPOHHE.

. KinbkicHI XxapakTepUCTUKHU TPOLECY pal0aKTUBHOCTI.

. @i3uyHa, XiMi4Ha Ta O10JI0T1YHA 1S 10HI3YIOYUX BUIPOMIHIOBAHb.

. BruuB pagianii HU3bKOT0 1 BUCOKOTO PIBHS HA 3/10POB’ Sl JIFOIUHH.

. 3OBHIIIIHE Ta BHYTPIIIHE ONPOMiHEHHs. ['ocTpi ypaxkeHHs. JleTaibHi 1030.

. OnpoMIHIOBaHHS BiJ] IITYYHHUX JHKEpPETT pajiiallii.

. OCHOBHI JiKepena paaialiifHoro 3a0pyIHEHHS] HABKOJIHMIIIHBOT'O CEPEAOBHILIA.

9. Jlo3umeTpis 10HI3YIOUUX BUITPOMIHIOBAHb.

10. OcHOBH1 OJAMHUIII BUMIPIOBaHHS PaiI0aKTUBHOCTI (aKTUBHICTh, €KCIIO3HUIIIIHA
71032, €KBIBaJICHTHA 71032, €()EeKTUBHA J103a, TOTYHOCTI /103 BUTIPOMIHIOBaHHS ).

11. 3axucT Big A1l pagianiiHOro BUIIPOMIHIOBAHHS.

12. HopmyBaHHs paaiamiiHoi Oe3MmeKy.

13. [IpaBuita po6oTH 3 JKepesiaMH 10HI3yIH040Tro BUITPOMiHIOBAHHS.

14. Knacudikaris HeOe3MeYHUX PEUOBHH.

15. XapakrepucTrka HeOe3MeUHNX BIACTUBOCTEHN MPOCTUX PEYOBHH BOJICHB, O30H,
dbocdhop, pTyTh, KHCEHB, JIY’KHI METAJIH, TaJIOTCHH.

16. HeGe3meuHi BIaCTUBOCTI OCHOBHHUX KJIaciB HEOPTAHIYHHUX CTOJYK: OKCHUIIB 1
KHCJIOT.

17. HeopraniuHi MepoOKCUAM 1 CYIIEPOKCUIH, IX HeOe3MeuH1 BIACTUBOCTI.

18. TIpaBuna 6e3neyHoi poOOTH 3 OCHOBHUMH KjacaMu HEOPraHIYHMX PEUYOBHUH.
19. HeGe3neuHi BIacTUBOCTI OCHOB.

20. Bt ocHOB Ha BOJHEBHI MoOKa3HUK cepenosuiia (pH). BmactuBocTi myris,
mpasiia poOOTH 3 HUMH.

21. Tlepma momomora TpW TOTPAIUISHHI JIyTiB Ha MIKipy. [ameHe BamHO B
OyIIBHUIITBI 1 MpaBwiia pOOOTH 3 HUM.

22. HeGe3neuHi BIaCTUBOCTI COJeil. 3B'I30K PO3YMHHOCTI COJIEH 3 iX TOKCHYHUMU
BIIACTUBOCTSIMU.

23. Coui «BaXXKHX METaTiBY», IX TOKCUKO-EKOJIOT1YHA XapaKTePUCTHKA.

24. TlopsiioK IPOBEICHHS IeMEPKypi3ailii.

25. Couti - OKUCHUKH Ta iX TOXKEXKHA HeOe3meKa.

26. BHECOK KaTioHy Ta aHIOHY COJIi B TOKCUYHY JIITO.
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27. Oxpemi CHOJIYKH IHIIMX KJaciB HEOPraHIYHUX PEYOBHUH 3 HEOE3MEeUHUMHU
BIacTUBOCTAMU. CipKOBYTJIELb, CIPKOBOJEHB, aMiax.

28. 3aranpHa XapakTEepUCTHKa HEOE3MEUYHHUX BJIACTUBOCTEW OPraHIYHHUX PEYOBHH.
29. HeOe3neuni BiacTUBOCTI BYrJeBOAHIB. [lokexo- Ta BuOyxoHeOe3MeuH1
BJIACTUBOCTI BYTJIEBO/IHIB.

30. 3anexHiCTb TOKCHMYHOCTI BYIVIEBOJHIB BiJl MPUPOAM  BYIJIEBOJIHIB.
Oco0aMBOCTI TOKCUYHOI JI1i apOMAaTUYHUX CIOJIYK.

31. T'anoreHomnoxigH1 BYTJEBOJAHIB, X HeOe3neuHi BIacTUBOCTI. OTpPyTOXIMIKATH
Ha OCHOBI1 raJOr€HONOX1AHUX BYIJIEBOJIHIB.

32. KapOonoBi kuciotu, ix HeOe3nmeyHi BIacTUBOCTI. MypammHa 1 OLTOBa
KUCJIOTH, TIpaBuiIa poOOTH 3 HUMHU.

33. Ilpocri 1 ckiagHi erepu 1 ecrepu. TokcuuHicTh eTepiB. OpraHiyHi NEPOKCUIN,
iX yTBOpeHHs MiJ yac 30epiraHHs. BubyxoHne6e3neyHicTh NEPOKCHIIB.

34. OpraHiyH1 HITPOCIONYKH, HEOE3MEeUH1 BIACTUBOCTI HITPOCIIOMYK.

35. AMIHH, 1X TOKCUYHICTb.

36. EnemMeHnToopraniyi coiiyku, ix HeOe3mneuHi BnactuBocTi. [IpaBuna pobotu 3
€JIEMEHTOOPTaHIYHIUMH CIIOJTYKaMHU.

37. BruiB cknaay Ta Oy/I0BM OPTaHiYHUX PEYOBUH HA X TOKCHUYHICTb.

38. Xapakrepuctuka HXP mompasHroroudoi aAii: arperaTHUil CTaH, ypakKarodu
KOHIICHTpAIIii.

39. BmuB cTpyKTypH pEYOBHHU Ha il MOJPA3HIOIOUY IiI0, 1aTH XapaKTEPUCTUKY
KEeTOHaM, MUII'SIKOPTaHIYHUM CIIOJIyKaM, HITpUJIaM.

40. MexaHi3M Jii pe4OBUH MOAPA3HIOIOYOT 1.

41. 3aranpHa xapakrepuctuka aii HXP 3agymmmBoi aii.

42. ®i3uK0-XiMi4HI BJIACTHUBOCTI (POCTEHY, OCHOBHI CIIOCOOM HOro HeWTpaizarlii.
43. MexaHi3M po3BUTKY TOKCHUHOTO HaOpsKy sereHiB (THJI).

44, 30BHIIIIHI 03HAKH Ta MEPeOIr OTPYEHHS.

43. OCHOBM HaJaHHS MEPIIOi JOTIOMOTH YPaKCHUM.

44, OCcHOBHI TUIIH YCKJIaJIHEHb BiJ BIumBy HXP 3amynumBoi aii.

45. Hamanns niepinoi monomMoru y Bunaaxky ypaxkenas HXP moapaszHiorouoi mii.

46. OcHOBHI TUTIW yCKIaaHEeHb B BrumBy HXP moapasnrorouoi aii.

47. OcobnuBicTh MOMMUPEHHS 1 HeOe3neka OakTepiaTbHUX 1HQPEKIIIH.

48. Ocob6nuBicTh MOMMPEHHS 1 HeOe3MeKa BIpyCHUX 1H(EKITIH.

49. Knacudikarris Ta XxapaKTepUCTHKa OCHOBHUX BHUJIIB 010JIOTTUHUX HEOE3IEK.

50. OxapaktepusyiTe OCHOBHI IIJISIXU MOMUPEHHS 1HPEKIIHHUX XBOPOO.

51. BB mapameTpiB MoOmUpeHHS 1HPEKIIMHNX XBOpPOO Ha EMiIeMiONOTidHYy
00CTaHOBKY.

52. XapakTtepuctuka OIOTEXHOJOTIYHUX HANpPsSIMIB: KIITHHHA IHXKEHEpis,
XpPOMOCOMHA 1H)KEHEpisl, TeHHA 1HXKEHEePIs.

53. MexaHi3M CTBOPEHHSI TCHHOMOIU(IKOBAHUX OPraHi3MiB.

54. OcHoBHI HeOe3MeKH, IMOB’s3aHl 31 CTBOPEHHSIM T€HHOMOJU(PIKOBAHUX
OpTraHI3MIB.

55. Ilpuniun poGOTH, OCHOBHI €Tanu 010TEXHOJIOTTYHOTO BUPOOHUIITRA.

56. OcHOBHI BUIU HeOE3NEK, MO OB’ A3aHi 13 010TeXHOJIOTIYHUM BUPOOHHIITBOM.
57. Meroau nekoHTaMmiHaIli 1 yTuai3amii 010710T1YHUX HEOE3MEeUHUX PEYOBHH.



IToaiTHKka BUKJIaJaHHA HABYAJBLHOI JUCIUILIIHA

1. CymninHe aAOTpUMaHHS PO3KJIaAy 3aHATh 3 HABYAJIbHOI JUCIUIUIIHU
(3m00yBaui BUIOT OCBITH, SKI 3ali3HUJIUCA HA 3aHATTA, 10 3aHITTA He
JOTYCKAIOThCS ).

2. AKTUBHa Yyd4acTb B OOrOBOpPEHHI HaBYaJIbHMX NUTaHb, 3MICTOBHA
MIATOTOBKA [0 CEMIHApChbKUX Ta MPaKTUYHUX 3aHATh 3a PEKOMEHIOBAHOIO
JTEepaTypolo, sIKICHE 1 CBOEYaCHE BUKOHAHHS 3aBJ/IaHb.

3. Ilix yac 3aHATTS MOOUIBHUMH MPUCTPOSMHU J03BOJIAETHCS KOPUCTYBATUCS
TUIBKY 3 HABYAJIBHOIO METOIO 13 I03BOJTY KEPIBHUKA 3aHSTTS.

4. 3n00yBay BHUIOT OCBITM Ma€ MPAaBO JI3HATUCA MPO CBOK KUIBKICTh
HaKONMUYEHUX OaiiB y BUKJIaJa4ya HABYAIbHOI IMCLUHUILIIHU Ta BECTU BJIaCHUHN OOJIIK
X OaiB.

5.[lpy BUKOHAHHI IHAWBIIYaJIbHOI CaMOCTIHHOT POOOTH N0 3aXUCTY
JIOITYCKaIOThCS pedepaTH, K1 MICTATh OUTbIITY YACTUHY OPUTTHAIIBHOTO TEKCTY MPHU
nepeBiplll Ha TJIariart.

6. CyBope nOoTpUMaHHsI IIpaBUJI OE3MEKH ITiJ1 Yac opraHizailii BUi3HUX 3aHSATh
Ha 00’ exTu (He) BUpoOHMUOI chepu.
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