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f . iloscgurerbHaq 3arII{cKa

Tunonas yre6uax nporpaMMa pa:pa6orana B coorBercrBl{Il c nplrKa3aMu Muuucrpa

o6pa:onanufl.vr:nayKpr Pecny6nnru Ka3axcrau or 31 orrs6pr 2018 roAa }lb 604 (06 yrBepxAeHI{I'{

rocyAapcrBeHHbrx o6qeo6qsareJrbHbrx craHAaproB o6pa:onaul4t Bcex yponneft o6pasonanufl>> v or

8 nor6pr 2012 ro1a }lb 500 <06 yreepxAeHr.rr4 rl{rloBbrx y.re6urx rIJraHoB HaqarbHoro, ocHoBHoro

cpeAHero, o6rqero cpeAHefo o6pasoeanur Pecuy6nuxu KagaxcraH).

cnucor pexorvrengyevrofi nrrTepaTypbr cocTaBneH Ha ocHoBe llpuxa:a Muuucrpa

o6pasonanus. v 1g;ay:r;il Pecny6nurcu KasaxcraH or 17 was 2019 rola J1e 217 "06 yreepxAeHl4lr

,rap"""" yue6uuron, yue6no-lreroAr4r{ecKlrx KoMIIJIeKcoB, Iloco6uit u apyroft Aononul4Telruofi

nprreparypbl, B ToM tII{cJIe Ha SneKTpoHHbx Hocl4Terrx".

I{errr: pa3Br,rrr4e coBpeMeHnbrx 6uororui.{ecKl{x snanuft v yruenraft y o6yuarorquxcx;

noHr4MaHue cyrr{HocTr4, pa3BLrTUfl, r.r IlposBneHllq )Kn3Hu Ha pa3Hbx ypoBHsx ee opfaHH3al\l[r4;

noAroroBKa BcecropoHHe pa3Br4Tofi ruqHocrlr, Koropar rroHl4Maer 3Har{eHI4e xIr3HI4 KaK HaliBblcrueft

UEHHOCTI1I.

3a.ua'ru:
i) pacrxr4pprrb 3HaqxMbre 6uororu.recKue 3HaHvfl tr yMeHI,Ifi, onpeAentrcilIl4e poJlb

I{EIOBEKA B IIPUPOAE HA OCHOBE IIOHI4MAHI'IS 3AKOHOB E9 PA3BI'ITI4S;

2) [puMeHsrb 3aKoubr pa3BrTr4fl, rz (fyHxUnoHLIpoBaHI4{ rlpllpoAbl B KarlgcrBe ocHoBbI H

cpe,ucrBa 4ru npuo6pereHlrs HoBbx 3nanzft, ux ga,nureftilero pacrutrpenvfi ra yrly6lenux;
3) (fopnruponarl B rrpoqecce oBJraAeHr4r cncrenofi zsanufi, u ocHoB Hayr{Hofo

Mr{poBo33p|.'Hufl; TBoprlecKofi caMocrosreJrbHocrr4 14 KpllTl4qecKoro MbIIlIreHus, I4ccneAoBareJlbcKl4x

yuennft;
4) pa3BlaBarb KaqecrBa vuvrr\uarkrBuoLr JII'IqHocrI4,

oprreHTl{poBarbct B oKppraroqeft AeftcreureJlbHocrlr, c

caMocTotTeJIbHbIe pellleHl,If,, cBt3aHHbIe STUqecKI4M[ BOnpocaMI'I

cou?raJrbHofi xuglipt o6ulecrna I'I B TpyAoBofi AeqremHocrl'I;
5) pa3Bl4Barb y o6yuarouuxcr I'IHTeJrJIeKTyanbHbIe

npoAonxeHra.a o6pa:oe a\{lrfl lr cauoo6pa:oBaHl{f, .

B runosofi [porpaMMe no 6uo;roruu ecrecrBeHHo-MareMarl4r{ecKoro HanpaBneHI'Is

[peAycMorpeno 19 pa3AenoB: <MolexylfrpHu 6uororilq u 6uoxuivtNr>>, <<Krero'{Hafl 6uorofl4fl)),

6lurauue>, <Tpaucuopr BerrlegrB), <[rrxanue>, <Bugeleuue>, <Krero'{Hblfi III4KJD),

<PasMHoxeHr.re), <Pocr v pa3Br4Tr4e>, <3axonoMepnocrrr HacneAcrBeHHocrll Il I{3MeH!II4BocrI4),

<3sonroquogHoe pa3Br,rrlre), <<Ocuonsr ceJIeKIII.IH)), <<MHoroo6pa:rae xI4BbIX opfaHI'I3MoB),

<KoopAuriauux u pefyn{rlr4r), <[eHxeHlre)), <EuoueAurluna ,1 6uorau$oprraarl'IKa),

<BuorexnoJroflr{), <Buoc(fepa, gKocr4creMa, norIyJItrIII4t), <3ro:rorus lr BIrYrflHve qeJroBeKa Ha

oKpyxarcqFo cpe.uy).
O6reu yue6nofi Harpy3KH yle6noft Ar{cIII4uII,IHbI "BIzororl4t" cocraBlser 150 '{acoe'

flpegycrrlorpeHo IIpoBe.UenHe na6opaTopHblx pa6oT 14 MoAeIlupoBaHnfl. fi
llpu co3AaHr.rrr pa6ouux yre6nrx rporpaMM opraHl,rsallus rexHl4r{ecKoro u

npo (p eccuoHtulbHof o o6pasonanu.a l{Meer rlpaBo :

- nsr6uparb pa3nLItIHbIe rexHoJloruu o6yrenulfl, Sopnmr, MeroAbI opraHI'I3aIII4I'I

yue6noro npouecca;
- pac[peAelsrs o6lluft o6tev qacoB y-re6nOro BpeMeHI,I Ha pa3Aenbl 14 TeMbI

BbIACJIEHHOIO HA U3}TqEHIIE AI{ CIII4NNI,IHbI) ;

- o6ourosaHHo I43MeH{rr y're6nyro nporpaMMy B I{3freHI'IlI ee nop.sAKa.

no3Bontrclrll4e ceo6oAuo
roToBHocTbro rIpI4HUMaTb

lI C TI,IT{HbIM YqACTI{EM B

vMeHr4fl" Heo6xoAtltrlue nnfr

r,r BrrAbr KOHTpOU

(or o6:serr,la iracoB,



Kpurepuu oIIeHKItPesy.ltrrar
o6Yqenus

Cogepxanue
Hrre pa3AeJra

1) O6trcnxer
SyulaueHraJIbHoe
3HAI{EHI4E BOAbI AN'
xr43Hrr ua 3ert:re;
nsanNaoAeftcrB14e

MexAy aHTI4feHoM I4

AHTI{TCNOM;

MEXAHI,I3M

o6pa:onanux

QeprreHr-cy6crpar
KoMnJIeKca; cnoficrna
reHerHqecKoro KoAa;

2) KnaccnQl4ur{pyer
yrneBoAbl no ux
crpyKType, cocraBy I4

QyHrcqumvt;
3) Ouucunaer

xr4Mr4r{ecKoe crpoeHl{e
u (fynr<qun )KupoB;

npoqecc perTnl{KaIIHI'I

Ae3oKcl{pn6ouyrcreun
oeofi nrzcrorbl Ha

oQHOBe npaBl4n
r{apra$$a;

TpaHcKpI4nIIHiO 14

TpaHcn[I{I4ro B

npoqecce 6uocuurega
6erxa;
4) I,Icc:re,uyer
B Jrrrfl HHe p a3nI4aIHbIX

ycronufi na
crpyKrypy 6enron;
5) Oupeaeuer

peAyllupyio+trI4e u
HepeAyIIHpyloIuI4e
caxapa; 6erxu ro zx
crpyKType, cocraBy I4

Qyuxquxn;
coAepxaHl{e 6erKos e

6zororu.{ecxux
o6rerrax;
6) Pa:luuaer
crpoeHl4e z tfy'nxqun
THrroB MoneKyn

pra6onyrneuuoeofi
KXCJIOTbI;

7) Ycrauaull{Baer
cBs3b MexAy

1) Oqenrarr
3HAI{EHI4E I,{

Q;.nxquu
HeopfaHI4r{ecKI4X 14

opfaHLIqecKI4x
BeilIecrB Ans
XI,I3H14.

2) llpoeo,uurr
3KCrrepI4MeHTbI IIO

onpeAeneH14IO

opraHur{ecKux
BeuIecTB.

3Ha.{eHue BoAbI AJIS

xpr3ur4 na 3ertle.
Kraccutpuraqux
yrneBoAoB:
MOHOCaXapI{AbI,

[vcaxapkrn.br,
rroJrv caxapI4AbI.

Xurr,ruqecral crpyKTypa.
Csoficrea r,I $ynrqrax
yfneBoAoB.
Peayunpyrcrqlle 14

HepeAyIIupyrcuII4e
caxapa.
Jla6oparopnax pa6ora
"IzlccrenoeaHue
BoccraHoBurelrnofi
cnoco6uocru
peAylli{pyrcIllux tr

HepeAyrlupyrcuHx
caxapoe".
Crpyxryputte
KOMTIOHEHTbI JII4TIHAOB,

Csoftcrsa v (pyuxuuu
x{r4poB. Klaccu(puxa{ux
6emon ilo cocraBy
(upocmre, cloxuue) vr

no Syuxuram,r. CrpoeHue
v ypoBHLI crpyxryPHoft
opfaHI{3aII?It4 6erKos.

[euarypaullx rr

peHarypaurEr 6elnon;
Jla6oparopnar pa6ora

"BruqHue pa3nutrHbx
ycronrafi (rerr,rneparYPa,

pH) Ha crpyKrypy
6erKoB".
Co4epNaHue 6elron B

6uororIl.recKHx
o6terrax.
Jla6oparopnal pa6ora

"Onpe4erenue
coAepxaHl4s 6eJmoe B

6uororu.{ecxux
o6reKTax".
CrpoeHHe MoneKynbl

Ae3 o KcI,Ip I4 6 o nyrl eIaH o e

ofi rucroru (AHK).

4esoxcnpu6oH

Moaelcylnp
naq buororuq
u duoxuMuq



oft xrlc;rorrr (nepeluHax
i n nroprwrar uemr).
@yrxurrn \{o-tex\-.-rbr

.f 33o ric ttpE5osrlrreniro s
ofi rrrc-rorsr \ Ierarn:tr
FErlr{Kerurn
.le3oxc Fpr{5o nlrrrernr o n

ofi rorc-rorrr.
3xcuepnrrerru
\Iese-rcoqa x Cranq.
llpanrna 9apraQQa.
Crpoeune u Qrrrxulllr
\IO-leK\-.r
puSorrlrcreuHoeofi
Kucirorbr (PHK).
Marpa.nrar
pra6oHyrneuHoBas
Kr4cnora. Pu6ocounas
pu6onyr<ner4 HoBafl
Kr.rcJrora. TpancnoprHal
pN6ouyxrer.rHoBa.lr

Kr{cnora. Cxoncrea z
pa3nurlvl B cTpoeHrrr.r

MOneKyn

Ae3oKcr.rpu 6onyr:reuHo n

oft nzclorrr ra

pu6oHyx.neunoeofi
Kr4cJrorbr. Crpoenue u
crpyKTypa aHrureJr.
Cnequ$uuHocrb
aHTHTeJT (arcruenoro

UeHrpa). Mexanuglr
nsalN{oAefi crBrrr MexAy
AHTI4IEHOM II AHTI4TCJIOM.

MexaHusN,{

nsaprl.{oaefi crBtrfl,

Qeprraenra u cy6wpara.
Porlr axrueHofo ueHTpa
n (pepuenrarr.rBHoM

Karturlr3e. Teopu-a
@umepa.
Irlrnro6u-u3arru.fl

QeprreHroe.
JlaSoparopHar pa6oral
" I,Icc-reloeaHlre B-tLI.rIHrrq

rnnroSnrlr:aurrfi
@eprrerroe Ha r{x
AXTIIBIIOCTb".

Konxrperrnoe x
HexoHK\trreHTI1c|e

rrnrnSnproearne

Qepuerroe.
Pen--urpoeatrrte

.r e3 oKc HpH 5 os vx-re lr u
OBOI"I

Krrc-toT}:7 e3

ts5-lel-I::-f 31.! - :;
+.---- -:-.. -.'
8; C;.-=r,::.-
i - -\=-€=Z- 1.I : - - a-;:-. - -

l;ril.=.r^:7--:.,:-;
Ifigtot;i;r
J e3 O ii u- Frp Il 6l n-r]r-- ; ;=
oeofi rrlc-tLri.sr:
NOI{X\IFETHOC TI

HeKOHX\peHTHOe

lrrnrdaponaane

SeprreHroe.

iuirrrBnocrrr Seprr erroe.



I neKapcrBeHHbD(

K,reroqnaq
6uo.'Iorllq

i npenaparoB ri EoHoB

Tgl(e-lbr\ \reTa-I--IoB Ha

art-TnBHocrb Qeprtenroe.
jlaSoparopna.n paSora
"B-u-sme nrru6nropon
E iuffrrB€rTopoB Ea

cKopocrb

$eprrerraruBHbrx
pearirfru".
Tpanu.pumux.
flocrrpan c h?LIlIrH o HH at

I vo:r(fuxalll4s rpe-M
i 

-- 
, -.- . -_pu6oryrcueHHoBaJI

rcncnora. 3ranrr
TpaHcnrI1rr. Cnoftcrea
reHeTuqecKoro Ko.IIa:

Tpr,rrrJreTHocTb,

BbrpoxAeHHocTb,
yHrrBepcanbHocrb,
HenepeK

Oco6enHocrl.r crpoeHl{fl
ra Synrquft opraHol4AoB
B KJrerKe. OcHosHHe
KO\IIIOHCHTbI KJIETKI,I :

KNCTOITHA'I CTEHKA,

IUItB\IAT]TTICCKAS

uerr6pan4 rllrro nJIa3Ma

r{ ee opfaHoHAbl
(nerrerr6panHrre,
o.rnorrerr6paHHble LI

nlrterr6paunsre). flapo.
OcHoeurre $ynr<rluu
NO\ITIOI{CHTOB KJIETKI{.

B:arnrocsq36 r\rexAy
crplxr1poft, ceoftcrnanu
n Qyrxuunrn
ri-rgroqsoft lt elt6panrr.
Xnlio r.pa criuuu{qe cK as

\ro.le--Ib rre,v6p anu.
@yrxqrr,r rrev6paHHrx
6e-:rron, (f oc(ponunl4AoB,
f--rEKonpoTeI4HoB,

r--rEKo,r{IIu,qoB,
xo_-recrepona.

,:Ia5oparopHax pa6ora
" B -uflHLI e p a3 JI,Ir{H brx

Sarropoe Ha rrerr6pany'
L-IgroK".
Oco5esnocrn
crplrrlpbr H Slrrxuulr
L-rerox Saxreprr"t.

2) Cpannnearr
KJTeTKII npOKapI,IOT

rr sFapr{or.

1) O6uuirer
oco6ennocru
crpoeHz.s u Sltmualr
opfaHorrAoB rclerKr{,
Br4Ar{Mbre fro.{
3JreKTpOHHbrlr

MHKpOCKOTIO\f :

2) Onpeae.'lser cBs3b

Mexry crpyrrypofi,
csoficrealal,I u
(fynrquxrnru
rreroqrioft
nervr6panrr,
r4cnonb3y.rr

XT4AKOCTHO -
MO3AI,IIIHVI.O M OACJI b.

1) Onpe4e.nfler Lr

ON}TCbIBACT OCHOBHbIC

KOMIIOHEHTbI KJICTOK C

!ICnOnb30BaHI4eM

urlxpoSororpaSufi;
2) Onpeae:rfler pl

OIIPICbIBAET

Saxru.recxuli pa:rrep
KOMIIOHCHTOB L-ICTOIi.

1) Irlccneaoearr
II O Jllrnp OHIIIIaeM O CT

r ueu6panrr.



}IOIBOTHbIX.

Oupe,ueleurre ocEoBIrbD(

KOMIIOHCHTOB KJIETOK.

Jla6oparcpua-r pa6ora
nOrrwcarrne ocEoBHbD(

KOMtrOHEETOB KJIETOK C

ECIIOJIb3OBAHECM

rmcpoQororpa(fraft".
Pacqer nrneftnoro

yBeJrrueHlr{ opraHenn.
Pasrrwre Me)Kry
pa3peueHlleM u
yBeJrrueHr,reM

OIITLITIeCKOrO lI
9JTeKTpOHHOTO

Mr.{KpocKorroB.

IrlcuorssoeaHrae
oKyJrrpMeTpoMerpa 14

o6rexrurarpoMerpa Ans
BbrrrprcJreHr4fi pa3Mepa

KJIETOK.

Jla6oparopnax pa6ora
"Onpe4ereHne

@amuuecxoro pa3Mepa

KJICTOK C

I{CTIOJIb3OBAHI'ICM

ME4pOMelpa v
o6rercn"rurcpoMema".

3 rlurasue (Darroprr tr ycJIoBrI.u,

Btrnflrorye Ha

arcrtrBEocrb $eprraenron :

pH; rermepurypa;
roHr[eErparIE
sy6crpTa Qepuenr4
rmdrropau
arrrmampa;
Jlfoparopuar pa6ora
'B:urme paSlrnlmbD(
p"rond Ea aKTEBHocrb

rffirrerron".
Clpyrrypme
ITIIIIO|I€IHTBI

xilIxxl.'ErraE ID(

tru- Ilmrrerrnt
torccmresa- 3nacenne
Rf
Jl$qlflopnar pa6ora
'Iilcc;reroBame
OOICITXAMT IIEN{CHTOB

trrrocffirea B rs-Ierra(
pamffiD( Insrcrrri".
Scrosar 0a3a
tcnwmreea

1) llranrponam
SKCnepI,IMer{T rro

oco6ennocrna
lpoqecca rurmr{I{Jl
pacrenurl,
3AIII{CbIBATb

p$yJrETaTbI E

Soprrynnponarr
BbIBOAbI.

2) Oupe:e.rrrr
eos,{efigrBse
ptrt:IruHbD(

$arropon ua
AIffHBEOCTb

Qepverroe.

1) YcraHan.lluBaer
B3aI,rMOCBr3b MeXAY

crpyrrypofi
Qysxuueft
)L'IopoIInacra;
2) O5rscnseT
[poueccbl,
trporexarorrlEe npE
cnvronof, Qa:e
Smocmreaa:
upotreccrr, 

fn
npoTelialornse nPn
rermonof, Qase

Qorwffir@
3) Herer,r-er x
o6nrcsg
-rnErE|ryWC
Qarrofr
Aorwrca
a) IIrewr a5rr
Snw
1rrcponyCl*rC{-
pntm-



TeMnosafl Oasa

Qorocmrcsa IIrosr
Karmnusa Anarolrrs
Jrf,cra C3 s C4
pacrem- Oco6emocrs
tfnrcaur ,uoKctrAa
yHrepola B KrerKzx

Aruerrropu
.uorcqAa)rnelloAa.
Jlfoparcpnax pa6or:a

'?lryreme ueo(frarna
Jrf,cra C3 uC4 pacrenuft
c troMorrFro
rfficponpenaparon".
Oarroprr, Brrflfiouue Ha

cKopocrb Qotocr,rnresa.
Jhunrrpyroulre
Sarropu Qorocnuresa:
TITCHCIIBIIOCTb I4JII4

AJMITA BOJIHbI CBETA

KOIIqeHTpaqr{fl
yTneKrrcnoro fa34
TerYfrrepaTypa.

Jlaboparopnar pa6ora
"Brume
Jmrypyror@(
i[arrropon ua
NHTEHCTBEOSIb

Qorocxrresa".
Xerrocmreg. Cpannenne
npo[eccoB tfurocanrea
E XCilOGEETC3A

I
t

I

1 Tpnpr
EFT]

Clpoeffien {yucru
rmruo6xsa u
nomo6ma qerroBeKa

I(FErc.ur@oruarug
mrcpoAa.rlJrs
rmrobmar
rmmdmayqenoB€Ka
Blrrrre c6grsomemg
fIIIrnilE troreIrxHocTtr K

dr€ry Ea crCIpocrb
.ut{yan-ha'reme
OTK'IIEHXT rc'IFIf,HbI
EOEptrOCTtr rureTOX

sFrporyroB r o6reuy;
Jlfqaroeuax pabora
lOqleaeneme
(NEO|trEHEI BEIIEIIf,HEI

r o6rerryEoBqrmocf,ff
EFIlrt.
MeX*rrrrf
Illarcilopra:
TlnEctroDT.

traocEBEono
npoc'rof,

.urbdwns

1)Cncrenrarnsnpon
aTb pa3HBre TrrrrBI

TparlcIIolrTa
BerqecrB.

2) O6rxcnxrr
MexaHr{3M pa3mD(
TItrOB TpaHCrrOIrTa

BeqecrB,

1) Pacc rrrmaet
3EAIICEEE OTEOIIIEHE

BCIIf,TIEHbI

pearrpyerrofi
uoBepxEocrx f,
o6tor!!
2) Cnnngrnagr
reraEKlr
IIrcCf,KNI' N

ArIf,DflrlO
TPAHmPr{
3) O6ntrn-r rlrEre
.urcollrr
Kilpan.ut
rerrorfrr
rarnfuy
BpocuooFE
aldmq
EIilT
TECTf,TD
rptlqrFC
KETEI



nrrxanue

qepe3 I\{e\lODaHHble

KAHAJIbI. OO-ICTqCHHA'I

.ru(f Q1:nx.
Nlexann:rr
TpaHc--roxaurH BerrIecTB

1-pacrerurir.
Cnrm-racrrsri,
auorlracnrtul,
Btuq'o--rspHrnl rrfru
lpaHcnopTa BerrIecTB r.r

rlx 3naqeHr.{e. Tunu
TpaHcrropTa BeqecTB
trepe3 KneTorrHylo
rraev6pany. Mexasvgnr
aKTT4BHO|O TpaHCnOpTa

Ha rrpuMepe narpufi-
KaJrr.reBofo nacoca. Polr
aKTpTBHOfO rpaHcrropTa B

rroAlepxaHr.rH
rr,rerr,r6panHoro

IIoreHur.raJra. B olHrrfi
noTeHrlr{an;
Jla6oparopriar pa6ora
"Onpe4eneHue BoAHoro
TIOTEHIII,IAJIA KJIETOK B

pacTBopax c pa:luvHoft
KoHueuTpaqueft coleft".

Crpoenue u QyHxuur,r
a.4eHo3 r{Hrpn S o c (f opnoft
Kl4cJrorbr (ATO). CraHres

aAeHo3LIHrprz (f oc$ opHofi
KI,ICJIOTbI: STAIIbI .

aspo6Horo u
aHaspo6uor0 pacnaAa
fJrroKo3br. Bnarr
naera6oirustra. 3ranrr
3Hepf eTr.rqecKoro
o6rrena. Crplxrypnrre
KO\ITOI{CHTbI

\rrmoxoH.tpuis.u ptx

(!1ai..rrun. B:aurroceq:r
cTp\fiT\pbr
\orTo\oH.fpf{r-I rr
trprotreccoB K-IerolrHof o
.fbnianrur. Llnrrr KpeSca.
Ocsoerrre u
trFro\(flri\ToqHbre
c€-nIEeFrrrr ruili-ra Il
rTF$-Ta-rbr peaxiltrr.
3-re-.rryr.eno-
Tp\?HjrloprE3jr trenb.
3saqeilre lrs
5 so-roruqec Klr\ c Ir L-Teu.

1)O6:rxcrml
3Har{eHue

a.ueH03r{HrpvQocS
ara (ATO).

2) O6rrcHxrs
MCXAHI43\I

KJICTOI{HOfO

AbrxaHr{s.

TpAHC.IOKAIIIIII

BettrecTB \- pacleHri;I :

c\TIIEO!-Tr

!-;lf rI- -:!--: - - .

3..-e-*--:Jl:-- --
33-tlur-1-E_3--- - -- ,---

- 
:--.r-.-,*- -- : r-- :,.-_

\l 3\ 3i;13 l.l l.:i-lllE---l-r-.-
TiIIlul3 l:=;:::l:
Bef,Ie!-its q3Sl

K-ICTOqE\iJ
rrerrdpanl : \13\=;1lt.l
AI{TIIBFIOTL-)

TpaHcnopra Ha

rprn{epe narpnir-
KaTIIeBOTO HaCOCa:

-l) Onpe:e-rrer po.tb
AKTI{BHOfO

TpaHcrropra B

rro.l,fepxaHr{H
lrelr6panuoro
iloTeHrlr,rana;

5) I4ccreayer no4Hrrft
IIOTEHIII4AJI KJIETOK B

pacrBopax c
paslrz.rnofi
xonqeirrpaqaeft
coreft.
1) Onucrreaer
crpoeHr4e lr $1.nxuul.r
a.qeHo3r4HrpuQocQara
(ATO); Blr.rbr
rrera6oru:\ra: 3Tanbr

fHepreTIIr{ecKofo
odrreHa: urir..-r KpeSca:
2.) CpaeF{rreaer crrHre3
ATO e a:poSnorr lr
3I{31P.--rfig;tat

-trLt\35;rrr.

-: r)-c:-re-lirBa3i
B3 -iI_\.|a.;3.ti;

J;:1 -{:-.::-
\{zta'\;!-:,1la
-]- -3Ja: 

=
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l6 Bslre.renue A6cop6uvr n
pea6copduHx.
OSparosarne \{ocn.
Pen--r-snrrs odrr:sa
Bo.fll- Opmau viif,e=z.
?i$e.-r :eEcrB?.x-
fnro$1mwir.
frncpg,r-nrgar-
Ile-igCCTHffitre
oqrruIeErre hT\18;r ii
.rplrrri irrr.lioneE
ce-IoB€gecKor-o Tg-ia
llprrmm:eficren
TFa-rrr3€L \Iero-rrr
.Ila-Irr3it:
neprrroueansmni.
re\fo.ll{a-rE3.
Xponlrvecrarr noqeqrr aJr

He.trocTaTorrEocTb.

Tpaucn-tran r a\rrfl noqeK
E JWa-WL3.

llpeurrl'ruecrBa rl
HC,UOCTATKI4

Muros. llpoqeccrr,
npoucxoAsrqHe B KnerKe
B pa3nr4qHbre Qa:rr
MIITO3a.

Jla6oparopriax pa6ora
"OnpeAereHze ypoBu.f
lrrztoruqecroft
AKTI4BHOCTU B KICTKAX

KopelxKa qrKa".
fauerorene: y pacrenuft
r4 )Kr{BorHED(. f averrr.
Cra!'uu faMeroreHe3a.
CuoporeHer u
raMeroreHe: y pacrenaft .

BognprxHoeeHr,re

OHKOIOII,IqCCKITX

HOBOOOpa3OBaHT{I.1.

@axropu,
cnoco6crelroune
B03HI,IKHOBCHHIO

IIpe.lpar(oBbrx
cocrorsafi. CrapeHlre.
Teopra o rpoqecce
crapenlrr. f arreroreneg.
Cra:rur ra\reroreHe3a
ce-ro gexa- P a3-r{rrrrq
\te'ti$-
cuep\raToreHe3o\t II
oorene3o\r. Cpaenerne
cuep\raToreHe3a rr

ooreEe3a.

1) Airanu:ripoBarb

Qlrrxurrrr noqex B

c:r1=3=;1t {tr:;a
i3-lc-Fii.1

1) O6rccHser
\13\:-=ir3r.l
:;t=-l =-..., :,
- 3-- - -

=:z-!l:<-z-=--i - -

--i<lt.-F: : 
- 

:

3f1"---E j:r:::-5
3;--; : ::::_=;.:_ .:

K;reroq
HtIil qlrrl.
PasilrHoxe
HI{E

'r 3narb nprrtr{Hbr
Hap\lneIIIUI

Qlaxunx noErex.

1) Onpeaennru
3HAI{CHHC

KJTeTOqHOTO Ur4KJra

B pa3MHO)I{eIlI"lx.n
pa3Bu'tI/II|I xrrBbrx
opraHr'r3MoB.

2)3uaru \repbr no
npoQa.rannrxe
oHKO--IOflfgeCI(iN

:a5o-reeaHrrt"t.

I r 06rr.-=r::
\I3XaIIIR\{ =1ir3::
l.t Ha:rma:.
npernryrnscrtss ri
He.locTaThf,r

TpaHcII--raHTaufiir
IIOgeK I1 .Tlranr3a.

1) Irlccne,uyer rfa:tr
MHTO3a C IOMOUIbTO

fOTOBbIX

Mr4KpOfipenapaToB;

2) O6rscnxel
oco6erirrocru
(popuupoeaHr{{ fa\{er
y pacrenuft lr
)I\IIBOTHbIX.

pa3--IlIqIig \fe/hf\'
cneplfaToreHe3o\1
oofeHe30\f:
3 t^{sani:i::'.--
c\e\$ ta\I3:: - 3:--::: -

93-lsr33i.a



I Pocr rr
pa3BrrTrre

3axonorrepnoc
TII
HACJE.fCTBEHHO

CTII II
II3\IEHTIIIBOCTII

I CreoronHe rlrerhrr:
rIOH-STUC 14 CBOI"ICTBA

(carroodHoB-reH ne.

:lrQ$epeuurrauru).
Brrr CTBO-:IOBEIX

Lrerox: :rt5pltouarrnsle 
I

H Co\tarur{ecKHe.

llparrrruecxoe
ECn0--1630BaFr{e.

3nmecxnE acrrerT.

Mo:n(puxaunoHHaq
I,I3\TCHI{I.iBOCTb.

BapuauuoHurre pr{Abl

I]3\{CHLII,IBOCTI4

rrpH3HaKoB.

Ila6oparopman pa6ora
"Xsy'renue
uo4uSuxauaoriuofi
I{3MEHI{I{BOCTII,

IIocrpoeHHe
Bapr{arlrroHHof o prAa r{

xpueoft".
I-{urororuuecKr4e
ocHoBbI Hacne.4oBaHI4t

npH3HaKOB.

Hesaeucuruoe
pacnpe.teneHr{e
\p0\{oco\1 nplr
rrrm5prr:nou
ch?ertrrrBaHr{H.
Hac-re.roeaHue,
cue[-IeHHoe c rroiroM.

\lnoxecreeHHbre
alle.rrr : P emenue 3aAar{.

\porrocorruax reopux
F3C --re-lcrBeHHo crr{.
Hapluemie
3elioEo\repnocrefi
IiSC-te_loBaHnq

[:;r3HaKOB B pe3ynbTaTe

{p!\ciiHroBepa,
B-;1r..-lericrBIIe
":_3:;HbI\ Ii
H3e:.3-lbHbl\ feHOB.

3::i:,-:33.
Ker\{iaT]{eHTapHOCTb.
flo-:nrepn.e. Teoprrx
\+T:?riilt \rro.fe
@izra- CnoRrannrre lr
I1E+XrIF\OBaHHbIe

\nrEiriri. Toqe.rHrte.
\Ff\(oco\(HEre.
reFro\rr{bre. q-lepFbre ri

1) 3narr
npaI(TIrrlSctioe
lprnreHeriire
cTBO--rOBbX i-3- a:;

B \Ie-lriuiitse.

l) 3irarr ocnoBHbl3

3aKOHO\repHOCTIi

HACJCJCTBCHHe']CT;:

rryTe\r perxeHrrs

3aAaq.

2) 3narr npr4r{Hnbr

u nocIreAcTBrrfl
uyrauuft.

1) OSr,qcH-ser
:!or-3;;

- l-!L--!- ,- -

3 :r:.- :- :'1.1 -: ---.'-- -, t

r'1J:,a : ;a-::' --;: : --- - :,:
Ii3\13-:;I5 i J ' a:

l.tllpnr:m;r
UIITO.IOfITqECKIIC

OCHOBbI

llrndpn:noro
ch?eIIlr{BaHrrs.
HacJe.{oBaHplfl

rrpr43HaKoB

cqefrJreHHbrx c noJroN.{

rr MHoxecreeHHrrii
annenH3M npr{
peIIIeHr4r4 3aAar{;

3) Cpaenueaer
esauN{oAeftcrBr{e

AITJIEJIbHbIX Ii
HCAJIJICJIbHbIX ICHOB :

1) Ha:rmaer
OCHOBHbIC IIO-.IO,{\CHII-fi

reopur4 Xlro:e
@pu:a:
ilpllql{Hbi }1\-Taie:i33:
I{ T}II]bI }[\_TEUII;*: :

2) Onrrcrmaer
xpo\roco\1]-i::3
:a6o.re:::::r
uFlnp5r : --_ :: :-_-1--_-:

C ?.trr]'1:--:f -'.';- --='.-.'.:

\-n'-'\'-1.!r
,\L!-a-!1,..-

,ai - - ::l,f ::-: .:
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ur,rTofrJra3M aTuqecKH e

MyTarI[u.
MoAenupoBaHr.re

"Coctanreuue
Kapr4orpaMMbr

xpoMocoMHoro na6opa
t{eroBeKa. l4syuenue
feHoMHbx tuyraqufi".
Xpornrocounsre
sa6oreeaHr4r qenoBeKa,

cB{3aHHbre c
AHOMAJIbHbIM

Korr4r{ecrBoM xpoMocoM.
CnoHraunue Myrarlr4l{

Ae3 o KcI4pI{ 6 o u yxr eIaH o n

oft rcucrorrr. Oruil6rN
TEHCTI4IICCKI4X

npoqeccoB: peurzraqafi ,

penapaquft,
perou6unauufi.
CrarucruqecKl{e Mero.qbr

NTfl AHAJIIj3A

AOCTOBepHOCTI4

HACJIE,4OBAH14'
,-,)

npr.r3HaKo B (x-KpHrepr4 r.r,

t-xpurepufi).
Jla6oparopnax pa6ora
"AHaru3 AocroBepHocru
HacJe,[oBaHpr.s

rpu3HaKoB".
flpoer.r "leHolr
qe--IoBeKa".

CexeennpoBaHHfr
reHoltHotl
.le3oKcHpES or4rcreuH o e

oE rsc-rorsr qe.-IoBeKa.

Euo-rornqecxoe
3uaqer{Ee racc;reloeanraft ,

fipoBe.f, eI{I{Etx B pa\rKax
KTA

MeroAbI,l-'Ig aHallI3a
AOCTOBepHOCTI{

Hac-re-loBaHILs

IIprr3HalioB {-\-
h?rrrepriii. t
r.prrrepni t:

,<) Pacr.prnae.
3HarreHrie [tser:;
"fegort qe-loBer: -
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t3

3eoJuoquoHHo
e paSBrrTrre.

Ocnoesr
CEJENtrTIII.

Iluoroo6pa:rre
AIIBbII
opraEII3]roB.

Bsa[Naoceq3b MexAy
HacreacrseHHofi

i EgMen.naeocrbro H

r :eo.ftouueft.
Hac-re,lcreeHHaq
I{3\TCHI{HBOCTb - OCHOBA

3BO-.IIOrIHLr.

KorrSprsarHBHas,
tr3\f eIIqLIBOCTb, MlTalluu.
Ec'recreeHnufi or6op.
Bops6a ta

i cFqecrBoBaHr{e. Apefi@
f eHoB. llonylrqraoHHbre
BoirHbr. AoxasarerbcrBa
38O.ftOrlr4H.

Cpannureluro-
AHATOMI,IqECKI4E.

3rvr6puoIou4trecKue.
lIa:reonrolofuqecKr4 e.

Euoreorpa(fuuecnue.
EuoxIEtuu.{ecKue.

Cnoco6rr
Br4roo6pa3oBaHri.s.

MexanusNasr
nuaoo6pasoBaHuq"
I,Isonupytorque
\fCXAHI43MbI

BH.roo6pa3oeaHr4q. Pom
penpolyKrueHoft
II3O"]'IUI4H B

BI.IJoo6pa3oBaH:au.

flo-lrn:rou ntrfl vr

rfi6pl,rlzsauus. 3rauri
aETporrofeHe3a.
flpoaurponrr.

1) 3narr ocHoBHbre

fIo,loxeHI.{tI
Teopslr 3Bo-lrcumi.

1)OdrxcHrer
B3atI\rocBES; :.13::: --.

z3r,r3===:.-.::_ .:
-'f,! . 
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- q ---
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llaneoaHrpourr.
HeoaHrponrr.
Cnoco6rr yJryrrmeHras

ceJrbcKoxosdcrBeHHrx
pacresrf'E xnBorurrx c
IIOMOtrIbrc MeTOAOB

ceJlexorB-q.

fu6pnm:arys
(crpenrq-Rarue).
flormnoqrols.
Hcrcyccrrerrsrul
Myrarer{€. 3ranrr
rloprrrnpon aEras. >KLr3Hpr

na 3eune.
@unorengrtl.IecKHe
ApeBb,r. Kra4orpauurr.
flonrme "llocleAnuft
ylrrB epcaJrbsruZ o 6qnfi
upe4or".
MogennpoBaHlre
"Coctaerenze
rlra4otpatwu".
Pa3.rrffsfirre $oprvru
(f rnorenerrvecKrzx Kapr.
Otrur.rprs KJraAofpaMM r4

QruorenerulrecKr4x
AepeBbeB.
3soJtrouuoHHoe
3llarreHr{e KJraAofpaMM r4

(prnoreneru secKr.rx

AepeBbeB.

2).{orasrmam
3TaIrbI SBOffOUUtr

)Kr43nr,r na 3eune.

l) Ha:rmaer cnoco6rr
nrloo6pa:oB:lFl{t:
STarILr aE-ryx)trofeHeIl:
2) ICraccxr[roplEr
OCEOBEEIC

vexaEE3uf,r
rxloofpooumt
3) Pacryrwr
cuocobul:q.w
ce:ncxoxmdgrrm
rm parred x
XEBOTEEfi C

noMorrtr.ro uero:IoB
cener@E;
4) Cpanurnaer
KJraAolpa\f\rbr H

(f nrorenernrecKEe
AepeBbs.



r I rcrerox. Merr6pannrrft
rr oregrrrrar. lloresqlta,r
leiicrelu. H:E.war.au.usu

Tpar{c\rnccrI{
IIOTCHtrIIA]A .]CI"ICTB I]q.
llepe:ava lr\fl\Jbca
B-lo--rb ar.coHa Heft poua.
Pe$par.repnbdl nepl{ oA I4

ero po-rb.
llpenrryuecrea
\TEC.'II{HH3AqIIH

nefiponoe. Cpannenue
\rne"rHHH3HpoBaHHbrx r.{

He\f HeJuHrr3 rip oB aH H bx
neftpoHon. Crpoenue
ueHTptu'rbHoft nepeuoft
clrcrelrrbr. Cr:poenue u

Qpxuiru roJroBHofo
Irosra. Crpoenue r.r

Ql.nrcuull cnuHHofo
Mo3ra. Buarr
MexaHopeuerrropoB.
PeaKIIus
MexaHopeqenropoB Ha

I,I3MEHEHI4{

pa3Aporl{Terefi na
rrpnMepe reneq |Ia.IEHI4.

Bsar,rlaocsq3b crpoeHr{s u

Oynxquu
xonuHepil4r{ecKoro
cr{Harrca. Mexauusl,r
cananru.recxoft
nepeAaru Ha rrpr{Mepe

xoJrr{HepruqecKof o
ctrnafica. Cucrermr
yrrpaBneHus e 6raororuu.
llonqrue "cucreMbl
ynpaueuux" e

6uoloruu. OcHoeHste

KOMIIOHEHTbI CI4CTEMbI

ynpaBneHr4x. flpunqun
o6patroft cB.rI3I4 Ha

npr{Mepe pef ynrrpoB aHrrs
reMreparyplr/yponru
yrneKr4cnofo
ra:a/uroxo*r. llepe4aua
ropMoHanbHbx cr.rrHaJroB
qepe3 uert6pannrte
peqerrropbr. MexaHus\a

.{eficrBr4s fopMoHoB Ha

Kr-I9TKI4 - MI4III9HI4 Ha

rrpprMepe uHcynprlrav

1) 3uarr MexaHr{3N{

KOOpAriHaUZr4 r{

pefynqrI14I4.

2) O6rrcuns
CI{CTCMbI

ynpaBneHr.rq B

6uoloruu.

g o""c"*ieiri I

o6rqcHqer
HHHIII{AUIIrc II
TpaHc\rrrccrrl0
IIOTCHIIIIAIA .]C:I,-- ;: ;
B

\f ue--IrrHrr3rrpoB :-r ::.:
aKCOHOB HeI"IpLlHC3:

2) Pacxpsreaer
3HaqeHIie
peSpaxrepHoro
rrepr4oAa r4

Nruerunoeofi
o6orouru;
3) O6rrcHxer
crpoeur4e ra SyHxqura
cnuHHofo I4

foJroBHofo Mo3ra.

1)Ycrananru{Baer
83ar4MOCBS3b
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