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Cucreuoto ECTS

Inrfopuauin npo
Aucuuu.niHY

Haeua,rsuy rucuuuisy po:po6:reHo raKI'IM arI{HoM,

yqacHr.rKaM ueo6xilui reopeTuqHi ra nparrlplHi guaHHfl npo HaitHoeimi

gacu$ixaUii rpaHciloprHl{x 6i.nxin, :ara,rrsi sarououipuocri ra

HlexaHisN,tH TpaHC[opryBaHHq per{oB[H xpi:r Meu6pauy, 6yaony ra

Ql,uxUii ic'rurulr xasa-rrin. repeHoulnKie. noN{n. flaauil Kypc flepen6a']ae

BliBqelIHfl uailuoeirxqx xouUeuUili Ta nilxo.qis Ao 3'xcynaHux

Mexaui:Mie QynxuioHyBaHH.rr 6ionoriqnux rraeu6pan; 3acBoeHHq

3r.rr-rHHx OCO6rUeocrefi pefyn.flTopHux npoqeclB y KJIITI{Hax ra

ruo6 HaAarI4

6ioSi
aHui oco6:i[socrefi xiseruxui, 3'

Koporma anoraqiq
Aucqlrnliun

Meroro BLIBqeHHTI HopMarHBHol AHcuIlnnlHI4

ilpoqeciB) e cf oprr,rynauux y cryAenrin 3HaHb npo 6ioQi:rauui

oLo6nusocri rpaHcnoprHIIx 6ilxin, garanrui saxoHouipnocri 'ra

MexauisM[ rpaHcnopryBaHHtr per{oBr.rH xpisr ueu6paHy' 6yaony ra

clryuxUii iosuux xaHa,lin, nepeHorUl{Kin, roMil, 6irir[i:u'rui oco6r]rsocri

pefyntrropHr.tx npoqecie y rliruuax ra opfaHisN{i, oco6nI{Bocri xiueruxu

aHHИx CHTlBM

<BioQisuxa rpaHcnoprHl{xMera ra qifli
lucqun,liulr

OcuoeHa rireparS,pa:
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lloci6uux.- K.: Hayr<. fiyrrara, 2010.- 448c.
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2013. - 178 p.
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Tpuna,.ricrr, Kypcy O.qun ceMecrp.

O6cqr Kypcy 120 roann. 3 sux 32 ronusu reruifi, 16 rolprn npaKrurrHr4x, T2 roguuu
cauocrifiHoi po6orra.

Ouixynani pe3yJrbrarrr
HaBЧ aHHЯ

llicng 3aBeprueHHr uboro Kypcy cry.{eur 6yae:
3HAT[I
. xnacu$ixauirc rpaHcnopurux 6inrcin, uexaHi3rvru nepeHocy peqoBr4H

qepe3 ueu6pauy, 6yaony ra Syuxuii ocHoBHlrx uepeuorquxin,
rauarin, rroMn;

o rr,rexanigMr{ perynrqii uporlecin rpaucnopry y xrirusax ra opraui:ui,
oco6rrrreocri xineruru ueu6panuux tfepnreurie.'

uNriru
. 3acrocoByBaru Ha rrpaKTr4ui sHauHq rrpo MexaHiauu rpancnopryBaHHq

perroBuH xpi:r uerra6 paHy ; xnacu$iryBarrr rpaHcnop:rui 6inxa ;

. rroscHr4rta ocnosHi [pr.rHur4nu peryJrflTopHux [pouecin y r<nirrauax ra
oprani*ri, oco6ru.reocri riuerurn rpaHcnoptuax 6imir.

Kypc sa6e3ner{ye Ha6yr:rr raKr4x KoMrrereHTuocrefi Ta nporpaMHr,rx
pesy.nrrariB HaBqaHHq :

OK01. 3larnicrb Kopr4cryBarucfl, uoeiruilau,uoc{rHeHHsuu 6iolorii,
neo6xiAnraMr.r Arrs upo0eciftuoi, AocriAlururroi ra/a6o iHnosauifiHoi
.qisJrrHocri.
@K03. 3.uarnicrr KopucryBarnc.s cyqacHuMr,r inSopuauiftuuuu
rexno;roriqMra ra alra,risynauz inSopuauiro e ra,ry:i 6ionorii i sa rrlexi
npeAMerHilx ra-nysefi.

OK04. 3Aarnicrs anari:yna:ru i y:ara,rsnroBarr.r pe3ynbrarr4,uoc,rilNeur
pisuux pinnin opranisauii xr.rnoro, 6ioloriqnnx rBr4ru i npoueciu.
OK07. 3Aauricm 4iaruocrynarn craH 6ioloriqunx cr.rcreM 3a

pe3yJrbraraurE AocriAxeHHq opraHisuin pi:Hnx pinuin oprani:auii.

OK1 l. Po:l,rrrinnx 6io$i:u.trux ra MoneKynrpHr.rx NrexaHisNaie

$ynxqioHyBaHHq pisnr.rx eulie uirza, cy6rnitranHrrx crpyKryp, rKaHraH,

opranin ra opraui:uy n uirorrry 3a HopMirnbHr.rx yMoB Ta naronoriquux
cranin, Ta 3a BnJrHny:onuiruuix quuuuxis.

IIPH2. BzxopucroByBarr, 6i6niorexu, in$opuauifiui 6azu ila:g.krx,

iurepuer pecypcu Anf, rroruyKy neo6xiauoi inSopuaqii.
|IPH6. Anarisyearu 6io.noriqHi qeuula ra npouecu Ha MoneKynrpHoMy,
ruirunsouy, oprauisl,reHHoMy, uouyrxqiftHo-BrrAoBoMy ra 6ioc$epirouy
pienrx 3 ToqKr4 :opy tfyu.uaMeHTaJrbHux 3araJrbHoHayxoBax 3HaHb, a
TaKox 3a Br4KopacraHHfl cneuialruux cyqacHux N,rerolis Aoc,rilNeut.
|IPH7. Onucynaru i4 auari:ynaru rpr.rHurrrrr4 crpyxrypHo-
(fyuxuioua,ruuoi opraui:aqii, MexaHisN{is pery,rauii ra alalraqii
oprauisl.rin .{o BnJrr4By pi:nnx quHHvxis.

IIPH13. lorpuuyearvcfl. ocHoBHr.rx rpaBr4n 6io.:roriquoi erurcu,
6io6egneru, 6iosaxucry, ouiurosaru pr.r3r4KLr 3acrocyBaHHfl HoeirHix
6ioloriuuux, 6iotexnorori.{Hux i neluxo-6iorori.ruHx NleroAis ra
rexuolorifi, Bkrgnaqarvr uoresuifiuo ne6esueqHi oprani:uu Lrkt



Br4po6Hr4rri Ilpouecu, uo MoxyTb crBoproBarrr 3arpo3y BrrHr.rKHeHHfl

IIPHl4. florpalrynarucr HopM axaAeuiquoi ao6poqecsocri nia qac

HaBrraHH, Ta npoBaAxeHH, HayKoeoi aisrnHocri, 3ua'ru ocsonni upanoni
HopMH uroAo 3axucry iHre:rerryalrnoi nrlacHocri.
|IPHI5. Yuiru cauocrifiHo nnaHyBarl i eurouynaru iHnosauifrHe

3aBAaHHfl, ra SopuyruoBarlr BHcHoBKII :a fioro pe3ynbraraMl{.
IIPHI6. Kpuruuuo ocMLIcJIloBarz reopii, rpHHuI{III4, MeroAH : pi:uzx
ranyeefi 6ionorii lrx er.rpiureHHq npaKTI4r{HI4x 3aAar{ i npo6neu.

IIPH17. Bcranoemonafl{ Ta apryMeHTyBarlr nosi ga,'IexHocri ra
saxouorvripnocri uiN rrapaMerpaMI.I Ta xapaKTepl4crplKaMLI cKJTaAHLIX

6ioSi:nunux crrcreM.
IIPHl8. Aua,ri:ynaru siaoN,ri npr,rHql4nl4 ra NrexaHisNala crpylflypllo-
SynxqioHa-rrruoi opraHi:auii, perynaqii ra aAanrauii opraui:rnlin.

K,rroqosi c!'IoBa Tpancnoprni 6i.rxu, ATOa3Ia, ilepeHoITIIzKLI

Qopuar Kypcy OqHufi
flponegenus lexuifi, [paKTHqHIzx 3aHflTb, KoHcynbrauii a,'Is Kpaluoro
polyuiunx rerra.

Teuu Hasedeuo y madn. I
Iligcyuronufi xonrpo;rs,

SoPrua

Icnur y riuui ceMecrpy
Icnut - ycnufi.

flpepexni:uru [rr nurueHH, Kypcy cry.qeHrl4 norpe6yrort 6asoeux 3HaHb e $i:io:rorii,
6io$ i:urr.r, 6ioxiru ii, Qi:io.rrorii nloAIrH LI i rnapurl.

Has.rarrni ueroAlr ra
rexuixu, nni 6yuyrs

BrrKoprrcronynarucn nig
IIAC BUKd'IAAAHHS KYPCY

C.noeecui MeroAH (rexuix, posnoni4u, 6eciaa); Hao.Iui Mero,IIrI

(geuroucrpauir); AeAyKTI{BHi ne:roAu Ha ocHosi y3ara,lbHeHb:

iurepaxrnesi preroAn (aracxycix).

Ocuonnuupr $opuarura HaBqaHH, e rexqiftua noAar{a uarepialy,
rrpoBeAeHH, npaKruqHr4x 3aHrrb (po:noniar ra AeMoHcrpauir), a raKox
opraHisaui.rr cilMocrifinoi po6oru cryAeurin (:anponouonauo

npeAcraBneHH, cryAeHroM peuensii Ha o6pauy AonoBiAb).

Heo6xiane o6,raAnannq flepcorialrnufi Kolrn' rorep is neo6xi,qnraM rlporpaMHul,t sa6e:nerleHHf, M,

Aocryn Ao Internet uepeNi, npoeKrop.
Kpurepii ouiurosaHHfl
(oxperuo A!'rfl KorrtHoro

BuAy HaBrrarssoi
giruruocri)

OuinrceaHH.f, npoBoAI,ITbcs 3a 100-6ansnoro IxKiIJIolo. Ezuru

HapaxoByrorbcq HacTynHI4M qIrHoM :

floroqnufi KoHrponb:
.3a pe3ynbraraMl4 aonosili-npesenrauii Ha npaKTI'Ir{HI,Ix

3aHflrrf,x: 25 % ceMecrpoBoi ouiuxtr; MaKcLIMilJIbsa rilrxicrr,
6ailis -25;

2 tonoeili-npe:eurauii Ha npaKruqHoMy gaHsrri

MaKcr4ManbHo rro l0 6a,ris sa I :aHqrrr, yrlacrb y lHcxycii -
MaKcr{Manbno 5 6anis 3a ceMecrp.

. xourpomni aauipu (uoayni): 25 % centecrpoaoi ouisxtl;
MaKcr,rMaJrbua rinrxicrr 6asis - 25.

Moaym :4o6yna.r orpl{Mye Ha nilctasi rl{cbMoBoro
onrrryBaHHx (50 recroBlrx :anganr) MaKcLIM€IJIbHa

rimxicrr 6wis - 25.
Icnur: 50 0/o ceuectponoi ouiHxu. Maxcutr,talrna xilrricrr 6anis - 50.
, Icurar :4o6yBaq orpl{Mye Ha ni.ucrari ycHoro or}IryBaHHt 3a

rrHTaHHrMr.r eK3aMeHauifinoro 6inery (3 po:ropuyri nurauux
50 6uin).



ArcaAerriqHa Ao6po.recnicru: ovixyersca, uo po6oru cryleurir 6yayrr
ix opuriuamnuluz AocliAxeuH.[Mr4 rqu naipxynauuruu. Biac].rrricrs
rrocrrJraHb Ha Br.rKopr.rcraHi Axepena, $a6purcyrauna Axepen,
c[rrcyBaHHr, BTpyqaHur n po6ory inuux crylenrin craHoBJrf,Tb, zrJre He

o6uex1,rorr, [pr4rnaAr4 l,roN,rnsoi axaAenai.rHoi ue4o6pouecuocri.
BassreHHs o3HaK axaAeuiquoi ueao6poqecnocri B ru4cbMoBifr po6ori
cryAeHTa e niAcranorc .unr iT ue:apaxyBaHHfl Br4KnaAar{eM, He3aJrexno nia
nracurra6ie n.nariary vu o6uany. BraeiAaHHq 3aHflT[, e BaxJrr4Bo]o

crnaAoBoro HaBr{aHHs. Ouixyerucr, uro sci cryAeHTrd eigni4arorr yci
reruii i uparcru.rHi 3aHrru Kypcy. CryAeuru Malorb iu$oprr,rynarrz
Br4KraAarra flpo Herraoxrusicrr ei.qei.(aru 3aHflTTs,. y 6y4r-axonry
Br4[aAKy cry1eHTra :o6os'qsaui .uorprarnryBarucfl ycix crporin
Blr3HarreHux Anfl BlrKoHaHH.s ycix auain rrr4cbMoBrrx po6ir, uepe46a.ieuux
KypcoM. Jlireparypa. Ycq nireparypa, flKy cryAeHru He 3Moxyrr, zuaitru
carr.rocriftuo, 6yle HaAaHa BuKnaAarreM BuKJrloquo s ocsiruix ui,rsx 6e:
rrpaBa if nepe4aui rperin oco6au. Crylenru 3aoxoqyrorbcq no
Br.rKopprcraHHr raKox ft iuuroi,'rireparypra ra Axepen, f,Krrx HeMae cepeA
peKoMeHIoBaHrrx.
floliruxa BrrcraBJreHHs 6a;rin. Bpaxonyro:rtca 6anu ua6paui Ha

nororrHoMy recrynauui, cauocrifiuift po6ori ra 6anu ni4cyl,rxoaoro
recryBaHHr. Ilpu uboMy o6os'.f,3xoso BpaxoByrorbcf, upucyruicrr ua
3aH.r{TTsx ra axrueHicts cry.{eHTa nia qac npaKTLIrIHoro 3aHflTTfr

He.qonycrr{rrricm npouycxin ra sanisHeHb Ha 3anflTTfl; Kopr4cryBaHHf,
rrao6imnlau rereQonou, rrJraHlrreroM rru isruuurrz rr,ro6i,rrnuura
rlpr4crpoflMra nia qac 3aHflTTs n uilsx He [oB's3aHr.rx 3 HaBTIaHHflM;

cnil cyBaHHfl. Ta n,rariar; HecBoeqacHe BI4KoHaHHfl rrocraBJleHoro
3aBAaHH.,r i r. in.
Xoaui Sopurra nopyrxeHHs araAeNaiqnoi 4o6pouecuocri He ronep),rorbcr.

flurannq Ao eK3aMeHy
(uu uurauHq Ha

KoHTporrbHi po6oru)

1. Ilpelrvrer ra 3aBAaHHs Kypcy "Eio(fisara rpaHcnopruux upoqecin".
2. 3aralrua xapaKTepr,rcrr4ra rpaHcrroprHr{x npouecin ra npouecin

6ioenexrporeHe3y. Knacu$irauir rpaHcnoprHr4x npouecin.
Tpaucuopt BoAI,I.

3. flacusHuft i axrueurfi rpaHcflopr. flepuEnuo-arrunHuft rpaHcrropr.
Bropnnno-axrusHraft TpaHcnopr. YHinopr, cr{Mrropr, aHTr4nopr.

4. Crna,u ra crpyKryplro-$ynxuiouamna opraHisauiq MoneKynspHr4x
KoMrIoHeHrin 6iorrrevr6pau.

5. Meu6pauui 6i:rxra, ByrneBoAr4 uerra6pau. Tunu ssaeN{olifi
ueu6pannux KoMrroHenrie i ix polr y $ynrqionynauui 6ioueru6pau.

6. K.racn$ixauix rpancuoprHr4x 6iffiie. Kaualu i ueper-rouruxu: 6y.uona
ra Oysxuii.

7. Kana-nu i nepeuorquru ,K $epueuru: 3acrocyBaHHfl reopii
rrrBr.r.qKocrefi . Au a,ris craq i ouapu oro craHy.

8. MeroAu AocriAxeHns rpaHcnoprHr.rx upoqecin
(penrreHocrpyr<rypnufi ana-ui3, elex:rponunfi napauarurirHufi
pe3oHaHc, xgepuufi uaruiruufi pe3oHaHc, eneKTpoHHa uirpocxonia,
au$epeuuiaJrbHa cKaHyroqa xalopuuerpir, MeroA Sixcauii
notenqiany, MeroA pe3oHaHcHoi rrairpaqii eneprii i uolery.tapHoi
uirueui).

9. Peecrpaqir crpyMy, uto uporirae qepe3 oA[Ho.{Hrafi KaHaJr. Mero.q
IIeTq-KIaMny.

10. Henenrar<i MoneKynr4 .rrK rraoAeli raHarie i nop. fpauiuu4uu,
aJraMeulaTlan, uicrarun, au$orepnquu.



1 1. Xapaxrepr.rcrr.rKa nop i xaua,rin.
12. L[inernui xanaru.r.

13. faepui noponi KoMTIJIeKcI'I.

14. flopunu.
1 5. Hiro:rranosufi auerr.rnxoJlinosufi pe{ellrop.
1 6. florenuia,rsaneNHufi narpienufi xaHar.
1 7. Ka-rrruiesufi KaHan.

18. 3na.reHH, peuenropin i xanarin y eeaeuolii xniran i: cepeAoelaueN,I.

19. Yninoprepr{, cr4Mrroprepll, aHrarloprepra. XapaKTepHcrLIKa aKTIIBHHx

nepeHoIIII{Kie, uro BI4KopLIcroByIorb eueprirc riapoli:y AT@ a6o
(f oc$oenornipynary.

. AKrueHi TpaHcrroprsi cucreua, cnpqxeHi s nepeuocoM eJleKrpoHin

a6o nor;ruuaHHrM ceirra.
l. Tpancnopr Heenerrponirin. fiuSysix. flolerueua aeI$ygis.
2. Tpaucnopt iouin. Ionna pinuonara. Enexrpoxilriqnnft uoresqial.

fiaparauis iouie.
Iouna pienonara na neNi pos4iry Sa:. Ilo.unifi*tuir. elexrpu'ruufi
uap. .{onnanincrxa pinnonara.

24. Etrcxrpo,uir(fysifiua reopir rpaHcnopry iouin qepe3 ueu6pauy.
PieHsHHs eneKrpoAr.r$y:ii Hepucra-fl.uanra.

25. Moner<ympni ocHoBLI repBI4HHo-aKTI{BHoro rpaHc[opry ioHis.
ATOa"su P-rrany. AT@a:u V-runy. ATOasu F-runy.

26. Morexynxpui ocHoBr.r crBopeHH, erexrpoxiui.{Horo rpaaieHry ioHie.
Na*, K*-uorraua. MorexynspHa opranisauis. Mexauisla riaponiru.{Hoi
peaxuii. Molu$ixaropn i iuri6iropu Na*,K*-ATOasu.

27. Oprartisauis Ca2*-nouuu e rueu6pani. Kineu'Ixa rpaHcnopry Ca2*

Cxeua po6oru Ca2*-uounu. AT@ ,K MoAynmop Ca2*-uoMIII4. Ca2* src

ingyxrop xou$opuauifiHrax uepe6yaon 6inxie.
8. ATOasra F1/F0 -rvrry tr.tiroxoH4pifi, xlopon.nacrin i 6axrepifi.

AxrHsHi TpaHcrroprHi clacrenrv, crprxeni s npouecoM nepeHocy

ererrponin a6o uorJII4HaHHq cnirra. I-{raroxpoM-c-oKcl4.[a3a.

BarcrepiopoAonclaH: H* -uouna.
. Mexauoqynnuni iossi rana-uu. EyAona, $ynrqii.

30. O6'errr - peryJrroloqi cucreN{Ll TpaHcnopry ionin qepe3 [na3MarnrlHy
ruervr6pany. Na*,K*, Cl- -KorpaHcnopr. Na*/H*-, Na*/Ca2*-, Cl-
/HCO3*-o6uin.

31. Meu6panni [opu, uo crBoplolorbcq eK3oTeHHLIMLI areHTaMI{.

Toxcunu i quroriu.{Hi 6i.nxu. Ilepuea6ini:auis 3a .{onoMororc
gereprenriB, ocMorr,rquoro IIroKy, nin 4iero enexTpl4r{Horo [oJIq.

32. Y,ncrb KoMnoHeHris N{eN,r6paH B perynauii Naera6ori.Iuux npouecin.
3ararusa xapaKrepr.rcrl4Ka nepeaaui iH$opuauii n x.nirrani. Pom ioHie
y uera6oriquux rpouecax 3a yr{acrlo ueu6paH. Molexylrpni
MexaHisNdra inrerpauii rriruunoro ltera6oniauy.

3. Crpyxrypuo-Qyuxqiona,rrHi uoluSir<auii MoneKynflpHllx

KoMnoHeHris 6ioNaeN{6paH 3a yMoB BnJII4ny $i:raro-xiruiqHux areuria.
MexauisNau HyKneolna3MarllrrHoro rpaHcnopry. Byaona i
BJracrraBocri r4epuoi nopu. Euepretura HyKneo{LlTorlra3MarlIr{Horo

rpaHcnopry. I{uxn Ran. TpaHcnopr 6i:rxoaux xounouenrin.
MeXaH13MИ 6i,rrie

Anrery-ouiury s Meroro ouiHroeaHHs gxocri Kypcy 6yae uaaaHo IIoOnurynauun
3aBeprxeHHlo Kypcy.



Ta6tuus.l.
Cxeua JanuuoplHIlx ftpo

Trx-
AeHb

Tenra saHsm (nepenix ur.ruanr) (Doprraa Ai.arrrHocri
ra o6csr roAlaH

Io4arr<ona
nireparypa /
pecypc An
BI,IKOHAHH'

sargaur (sa
uorpe6z)

Teplriu
BИКoHaHHЯ

1 Ilpelutne, Ta 3aBAaHHfl Kypcy
"EioSisraxa rpaHcloprunx npoqecin".
3aranrna xapaxTepr{crr.rxa
rpaHcrroprHr{x npoqecis ra upoqecin
6ioenerrporeHe3y. Knacusiraqix
rpaHcrroprur,rx rpoqecin. Tpaucnopr
Bo,{[. flaczeHr.rft i axrrannufi
Tpaucnopr. flepnuuno -arrrannraft
TpaHcrropr. Bropunno-arrrasufifi
TpaHc[opr. Yuinopr, cr,rMflopr,

Jlexqii -2 rog,
lpaKTr{rrua po6ora

- 1 ro4,
cauocriftua po6ora

- 4 ro,u

1 rnN.{enr

1 rr.rxgeur2 Cxna4 ra crpyxrypuo-(f ynxqioHarrbHa
opraHisaqix MoJreKyJrspHr.rx
KoMfroHeHTin 6iouerra6pan.
Merr.r6pauui 6inxu, ByrJreBoAr,r
rraela6pan. Tuuu nsaeuo4ift
ueu6pannux KoMnoHenrir i ix ponr y

Jlerrrii - 2 rog,
rpaxrurrHa po6ora

- 1 ro4,
cauocrifiua po6ora

- 4 ro,q

J Knacrz$iraqia rpaucnoprHr.rx 6irucis.
Kauaru i nepeuorquxra: 6y4ona ra
$yuxqii. Kaua-ru i nepeuorqr{Kr.r {K
(pepueuru: 3acrocyBaHnx reopii
rrrBr.rAKocrefi . Ana-uig craqiouapuoro
craHy.

Jlexuii -2 roa,
[paKTr.rqHa po6ora

- 1 ro4,
canocrifiua po6ora

- 4 ro.u

I rraNAenr

4 MeroAr AocliAxenufl TpaHcloprnlrx
npoqecir (peurreHocrpyxrypuufi
anaris, eneKTpoHHnfi napa:r,rarHiruufi
pe3oHaHc, xgepuuft uarsirHuft
pe3ouauc, eireKTpoHHa uir<pocr<onix,
4uO epenrliirJrbHa cKauyroqa
KzrJropr.rMerpix, uerog Qixcarlii
noreHqiaty, MeroA pesouaucuoi
ruirpaqii eneprii i uolexynapuoi
uiueni).
Peecrpaqir crpyMy, u1o uporirae
trepe3 oIrEHo.rHr,rfi Kar{aJr. Mero,q
nerq-KJrrrMuy. Heneruzr<i uonerylu xx
uogeli xananis i nop. Ipalriqu4nu,

Jlexqii - 2 rop,,

rpaKTr.rqHa po6ora

- 1 rog,
caruocriffna po6ora

-5roA

I l mNleur

aJlaMeЦИTИH,HlCTaTИ H,



aru(forepuquu
5 XaparrepucraKa nop i xana-nir.

Illinuitri KarraJrr.r. -flaepHi nopori
KoMlJreKcrr. flopzHrl. HiKorprnosufi
arlerunxoniuosufi peqenrop.
florenqia,rs anexHr.rfi narpienufi
KaHaJr. Ka:muienufi rasar. 3Ha.{eHHg

peqenropin i xananin y rsaeuo4ii
xrirun ig cepeAoeurrle\d.

Jlexuii * 2 rog,
npaKrr,rqHa po6ora

- 1 ro4,
cauocrifina po6ora

-5roa

1 ruNleur

6 Yninoprepu, clrMnoprepu,
aHTr{noprepz. Xapaxreprrcrr{Ka
aKTr.rBHrax [epeHorq]rxir, rqo
Br,rKoplrcroByrorb enepriro ri.{porisy
ATO a6o (f oc$oeuornipynary.
Arrunui TpaHcrropuri czcrenra,
cupxxeni 3 rrepeHocou e.nerrponin
a6o nornuHaHH.,rM cnirra.

Ileruii - 2 ros,
npaKTrrqHa po6ora

- 1 ro4,
cauocriitna po6ora

-5rot

1 raN.qenn

7 Tpancnopr HeeireKrpo;riris. .{u$ysix.
Ilonerruena 4u(fysix.
Tpancuopr ionis. Ionna pinHonara.
Erexrpoxiui.ruuft uorenqiar.
fi4paraqix ionis. Ionna pinuonara ua
Ivrexi posginy Sa3. Iloanifinufi
eneKrputrHuft urap. .{ounaHincrxa
pinnonara. Enexrpo4uSysifi ua reopia
rpaHcrropry ionin qepe3 ueu6pany.
PieHsHHx enexrpoAr.r$y:ii Hepucra-
fhanra.

Jlercqii -2 rog,
npaKTur{Ha po6ora

- 1 ro4,
cauocrifiHa po6ora

- 4 ro.q

1 ruxAeur

8 /ゝ10Л eKyЛЯpHi OCHOBИ  ΠCpBИHHO―

aKTИBHO「O TpaHCΠOpTy 10HlB.

ATΦ a3И P‐TИΠyo ATΦa3И V―TИΠy.

ATΦ
“

ИF―TИΠy.

IleKrrii - 2 ro[,,
npaKrrqHa po6ora

- 1 ro4,
calrocriftua po6ora

-5 rol

1 rnx,(eur

9 Moneryrxpui ocuonu crBopeHHfl
enexrpoxinri.rnoro rpagienry ionis.
Na*, K*-uouna. Mo.nexynspHa
opraHisaqix. Mexanisu ri4poniruquoi
peanqii. Mo4ra(f ixaropu i iriri6i:ropu
Na*, K*-AT(Dagu.

Jlexqii - 2 ros,
npaKTr,rrrHa po6ora

- 1 roA,
cauocrifiua po6ora

-5rol

1rrzNAeim

10 Oprauisaqiq Ca2*-nounu n rraenr6paui.

Kiseruxa rpalcrropry C** . Cxeua
po6oru Ca2*-nonrnu. AT(D sx
MoAyn-rrrop Ca2*-norranu. C** sx
iu4ynrop ron$opuaqifiHprx
nepe6ygon 6inxin.

JIeKrIii - 2 rop,,

npaKTr.rqHa po6ora

- 1 roA,
carr,rocrifisa po6ora

-5rol

1 ruN4enr

11 ATOasr F1/F0 -rlrrry niroxon4pifi,
xJloporJracrie i 6axrepift. Arcunni
TpaHcrroprui cucrelril, cupxNeni a

npoqecoM nepeHocy erexrpouin a6o
nourr,rHaHHs cnir:ra. IJuroxporr,r-c-
oKcHAa3a. BaxrepiopoAoncun: H+ -
IIOMIIA.

Jleruii - 2 ros,
npaKTirtrHa po6ora

- 1 ro4,
cartocrifina po6ora

- 5 ro.u

l rraNAenr



t2 MexaHouyrrusi ionni xaua-rru.

By4ona, Synxuii. O6'erra - perynroroui
cr{creMr.r rpaHcnopry ioHin qepe3

[ra3Maruquy lrerr,r6pauy. Na*,K*, Cl-

-KorpaHcrropr. Na*/H*-, Na*/Ca2*-,
CI/HCO3*-o6uin.

Jlexuii -2 ros,
npaxTr{rrHa po6ora

- 1 roA,
cauocrifina po6ora

-4rol

l ruNAeur

13 Meu6panni uoprI, uo crBoprororbcs
ex3oreHHrrMpr areHTaMu. Torcunu i
qprrorirlr.{rii 6im<u. llepuea6inisallig
3a AorroMorolo Aerepreutie,
ocMorlrlHoro uroKy, uil liero
eneKTpurrHoro [onq.

Jlercqii - 2 rog,
nparTr4rrHa po6ora

- 1 ro4,
cauocrifina po6ora

- 4 ro.u

1u,rxAerm

t4 Yqacm KoMloHeHTin rraeu6pau n

perynxqii Mera6oni.{ultx upoqecin.
3aram,na xapaKTepllcrl{Ka nepe4aui
iu$opnauii s lcriruHi. Po:m ionin y
Naera6oni.rur{x flpoqecax 3a yqacrlo
uen6pan. Monercynxpni uexaHi:naz
inrerpaqii xrirussoro uera6odsnay

Jlercuii -2 rop,,

lpaKrrqHa po6ora

- 1 roA,
carr,rocrifiua po6ota

-5rol

l ruNAerm

15 Crpyxrypno - (f ynxqiona-nuri
uoau(b iraqii rvronexynrpHlrx
KoMrroHeHTis 6iolaeNa6paH 3a yMoB

Brrnr,rBy $isurco-xirrai.IHlrx arenrie.

Jlercqii - 2 rog,
npaKruqHa po6ora

- 1 ro4,
caruocrifiria po6ora

- 4 ro.u

1u,rxAenr

16 Mexarriglru HyKneonna3Marutluoro
rpaHcropry. Byaona i nracuEnocri
x4epnoi nopr. Enepreruxa
HyKJreouHToIIJIa3Marr{rrHoro

rpaHcrropry. I-{unr Ran. Tpaucnopr
6inxonrx xoruuouenris.
Arsrepuarprnni uexauisltu iuuopry
6inrcin.

Jlercqii - 2 rog,
lpaKTr4rrHa po6ora

- 1 rog,
canrocrifiria po6ora

- 4 ro.q

1 ruN,(enr

Anrop Mapix II4KA

<floroANeno>
f orona MeroALIrIHoi pa4Ia

6ionoriqsoro Sarynsrery

IapaHr Oiln
Mapm EYPA
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