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08.02.01 CrporEreJrbcrBo 14 3KcrrnyararJvrfl. zgauufi u coopyxewuir,
08.02.04 Bo4ocna6xeHr4e r4 BoAoorBeAeHr4e
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08.02.11 Ynpaulel{I4e, gKcnnyararJufl. a o6cnyNtTBaHvre MHoroKBaprr4pHoro AoMa
20 .02.04 llox<apuaq 6esouacHocrb

27 .02 .02 Texuu.i e cKoe p erynr4p oBaHHe r{ ynp aBJreHr,r e Kar{ec'rBoM

fIP O @I4JIb OEyqEH'VIfl.: rexnu.{e cxufi
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O6.nacro rprrMeHeHr{n rporpaMMbr

rpynnbr 07.00. 00 Apxurerrypa;

craHAapra cpeAHero (noruoro)

HpaBcTBeHHOfO pa3Br{Tr{.fl Lr

AucquuuHa

orHocr{Tc.f, K rILrKJry o6rqeo6prnoBareJrbHbrx yue6Hux Alrcrlr{rrJrr4H, H3yqaeMbrx

1. TIOfl CHIITEJIITTA.fl 3AIII4CKA PA nft npOIPAMMbI IrqEEHofr
Iu

Peanusarlrrx cpeAHero (uorHoro) o6rqero o6paso B npeAeJrax OfIOfI uo

cnerlr4€rrrbHocrrr CIIO 07 .02.0 | Apxurerrypa, rflulefi B cocraB yrpynneHnofi

ro ClequiIJIbHOCTI4 08.02.01 CrpozrenbcrBo I4 sKcnnyarar\vfl3\aHnu u

coopyxeHui1 08.02.04 llolocHa6xeHue z AeHr{e, 08.02.07 Monrax u

sKonnyaT ar\r4fl, BHyTp eHr{vx c aHTexHHqe cKu x y fi crn, KoHAr{qv o HI4poBaHI,It

r4 BeHrr4Jrflr\Lrr4,08.02.08 Monrax I4 sKc

ragocHa6x eHvrfl., 0 8. 02. 1. 1 YupanJIeHI,Ie, oKcIIJI 14 OOCJIYXVIBAHLIE

MHOfOKBapTr4pHOfO AOMa, BXOASIIII4X B COCTaB y yunennofi rpyrrrbr 08.00.00

Texnura r{ TexHoJrorvvr crpor.rrenbcrBa; no c urrrbHocrr4 20.02.04 lloNapna.r

6esouacHocrb, BxoArrrlefi s cocraB yKpyrlHesuofi rpyrrnbr 20.00.00 TexnocQepHiul

OegonacHocrb r{ npvpoAoycrpoficrno; no ctrequ bHocrr4 27 .02.02 Texnzqecroe

pefynlrpoBaHlre u ylpaBneHr4e KarIecTBoM, BXo ft s cocras yKpyrHeHHofi rpynuu

27 .00.00 Ynpanreur4e B rexHr4qecKzx cl4creMax, yreroM npoQrEm

[onyqaeMoro npoQeccnoH€urbHoro o6pa^:onaHz.r.

Ouronaurrfl pa3pa6ornu rporpaMMbr

Pa6o'rafl, [porpaMMa rro Ar4crlr{rlnr4He

paspa6orana Ha' ocHoBe @e4epamHoro rocyAapcrBeHHoro

o6ulero o6pa:orannr,

BOCTII{TAHUI' JII4qHOCTI4

(Dyn4anreHTrrJrbHor o s, Ap a coAepxaHrax o6rqero o 6p asor aHvrfl,.

Pear[saqun npoQurrnofi cocraBrqrcqeft

oo opyAoB aHlrfl, I{ cI,IcreM

Konuenuzu

rpaxAaHr{Ha

Ayxo

Pocc



coorBercrBLru e rpe6oBaHuflMLr O|OC COO Ha 6a3oBoM

C|IO Ha 6a3e ocHoBHoro o6qero o6pasonanux c

o6pazoyauux, Ho 6olee yruy6leuHo c freroM npo

o6pa^:onanur, cnequSuxu ocBaI{BaeMo14

Ile.rru yue6nofi ArrcqnrrJrr{Hbr

o rIoJIyqeHLre Qyn4arraeHTulrrbHbrx sHaHufi o 6zororu.r

Opranzsu, flonylflr1vrfl, BnA, Srcocncrelaa); r4crop

rlpeAcraBreuzfi o xzsofi ilpr{poAe, BbrAaroqvxct

HayKe; ponu 6uororuqecrofi HayKr{ r $oprr,rzpoBaHr{}r

uayuuofi KaprLIHbI Murpa; MeroAax Ha) rHoro no3HaHr4s;

o oBJraAeHLIe yMeHI4flMI4 rofl{rlecKla MblcJlkrrb, o6oc

6uororu.IecKux sHaHufi B [paKTr4rrecroft

coBpeMeHHbrx rexHororufi; oilpeAeJrrrb xr{Bbre

na6nto.uenug.3a gKocracreMaMl4 c uenbro vrx orwrcanLrr., u

aHTporrofeHHbrx Lr3MeHeHkrLr; HaxoAuTb vr aH€urkr3

o6rercrax;

pa3BLrTLre rro3HaBaTeJrbHbrx r,rHTepecoB,

/v-clocooHocTer{ ooyqarcqvrxcfl, B rrpoqecce n3]/trcIJr4fl.

BbrAaroquxcfl Ao cTulKeHuu o r{oJrof r4r4,

cJIoXHbIX u npoTLIBopetIHBbIX uyrefi

ugeit, reopufi, rouqenqzfi, rr{rrore3

qeJroBeKa) n xo4e pa6oru c p€l3rl4qHbrMlr r4crorIHI4KaMIrr I/I

He ooxoAr4MocTll p arlrroHuurbHof o rrpr4poAouoJrb3oBaHurr,

np?rpoAHbrM pecypcaM u oKpyx(aroqeu cpeAe,

K MHeHuro olrroHeHTa rrpv o6cyx4eurarE 6raolorr4qecKr4x

. rlcrloJlb3oBaHr{e upuo6pereHHbrx 6zoloruqecKr.rx

TIOBCC.IIHEBHOII XKI3HLI

AerTeJrbHocTr{ Ap}rfr{x

Anfl oueHKkr uocneAcrBufi

. BocrruraHr4e y6ex4euHocrr4 B ueo6xo4raMocrLI II

pa3BI'ITI4.rI COB

ruo4eft) ilo orHtrxeHr4ro K fi cpe4e, 3AopoBbro

B rrpeAenax

EHI'IEM CPEAHETO

oiloil
o6ulero

BbrBaTb MecTo 14 poJr6

mo,4efi, pa3Buruu

B npr4poAe; npoBoAr,rT.b

BJIEHLIfl ECTCCTBEHHbIX KI

nnQop{,rauurc o x{LrBbrx

brx v TBopqecKr4x

BpeMeHHOr{ ecrecrBeHHo-

uolorz.iecKLrx tyteuutrt;

{enoBerrPcKyro KyJrbrypy ;

6epeNHofo orHorrreHr{r K

3AOpOBbrO ; yBalKeHr{rr

Borrle,uuux s o6

(o cyrrlHocrrl 14

npoQeccuoH€rrrbHoro

IIequanbHocTr4 CNO

KLrx cr4creMax (Knema,

pa3BvrTr4fl. coBpeMeHHbrx

B 6zororuqecrofi

bIX HayqHbrx B3HI.rrAoB,

[poucXqXAeHI{I4 XLI3HI4,

\u,^;

Ezsoft rpr4poAbr,

JIEM;

AHLTI{I VMEHI{I{ B

soefi ABxrenrnocrkT (u



ApyfLIx JrrcAefi

IIpoQunaKTr,rKr4

[paBr4Jr [oBeAeHLIf,

, QKa3aHI,Ie



2. OEIIIAfl XAPAKTEPTICTIIKA yTIEBHOfr

Euonorus 
- ctlcreMa HayK, LI3)^rarouaf, Bce acrreKTbr

opfaHr{3arluv xLrBoro, Ilal{vrlJafl, c MoJreKynf,pHofo vr

O6terranaz usqeHufl, 6uoloruu .f,Brfforc{ xI4BbIe op

xH3HeAe.[TeJrbHOCTb, r{X MHOTOOOp A3Vre, npor4 CXOXAeHrre, I
xtzBbrx opraHr43MoB Ha 3evue. O6qas 6uolorux r43yrraer

LrHAuBuAyan b Ho ro p a3BkrrLrfl . op raHLr 3 M o B, o 6 qr4 e 3 aKo Hbr

KoTopble XapaKTepHbI AJI' BCeX BLIAOB XLIBbIX cyqecTB

nsal{MoAeficrsue c oKpyxarcqefi cpe4ofi. Euolorvrfl, ra

Lr3 OCHOBOnOJIa|aIOIIdUIX HayK O )KLr3HLt, A BIraAeHr{e

oAHr4M r43 Heo6xo4rEMbrx yclonufi coxpaHeHkr.rr

coAepxaHux yue6uoit guuqurrJrrHbr <<Euororun>

r44ev: oTluqLITeJrbHbI€ ilpl{3HaKr4 xLrBor4 rrpr4poAbl, ee

oBonloqus. B coorBercrBlru c HLTMLT BbrAeneHbr coAepx(aren

HayKa; 6uororu.IecKr.re 3aKoHoMepHocrr4; MeroAbr Ha

opraHr{3M; rtorlyrsrlr4.r; Br4A; gKocr4creMbr (r roM qr{cJr

yqeoHor4 Ar{crlrrrrJrr{Hbr HanpaBJreHo Ha noAfoToBKy

eaxHefiruvx 3a4a-v', crorrqvx nepeA 6zonorn.recrofi HayK

rplrpoAorroJrb3oBaHLrro, oxpaHe orpyxaroqefi cpeAbr

upoQecczoH€urbHbrx o6paoonareJrbHbrx

o6paronarenbrryrc rporpaMMy cpeAHero o6qero 06

o6ulero o6paso

OCOOEHHOCTLI B

O|IO|I CilO Ha 6a"ge ocHoBHoro

ALIcuurrJrlrHbr <<Buonorzs>> LrMeer oBoI4

npoQecczoHaJrbHoro o6pasoraura.r, 6asupyercr

[oJrfreHHbrx rlpu r43yqeHur{ 6uoloruu, xLrMLrL\ Qusux

rxKoJre. llpu ocBoerrrlLr npoQeccufi CIIO u creqlr€rJrbH

npoQuna npoSecczoH€urbHoro o6pa:o BaHus. 6uolorzs

(D|OC cpeAHero o6qero

crreur{aJrbuocrefi CnO

o0pa3oBaHl4q, [pr4

ecTecTBeHHoHayqHofo T npoSeccuoH€rJrbHoro

CUIIIIJII4HbI

Ha BCeX ypoBHrx

,r^LrBafl, 6uocQepurrrra.

I{3MbI, ltx CTpOeHI4e 14

r4 pacnpeAeJreHLre

3aKOHbr LTCTOpLIITeCKOTO r{

I43HLI 14 TE OCOOCHHOCTI{.

HA IIJIAHETE. A TAKXE I,Ix

0pI

)Kr

o6pasou, flBrrflercfl. o4nofi

FUIICCKLIMVI 3}IAH.I{IflMII 
-

Ha rrJraHere. OcHosv

cneAyroqr4e BeAyrrlr4e

BHeBar opraHr{3arlr{f, u

HbIE JILIHIILI: OLTOJIOIVIfl. KAK

HOIO IIO3HaHI{f,; KJIeTKa;

6zoc$epa). Co4epxauue

quxc.'I K perxeHr{rc

, - 
no parllroHanbHoMy

14 3AopoBbr nrcAeft. B

flX, peaJrr43yroqux

krs. B rrpeAeJrax ocBoeHl{t

vfl, Lr3yqeHlre yve6nofi

r.rMocrlr or upo$znx

3HaHLIfX o0yqarcIIIr4xcfl,

reorpaQzu B ocHoBHofi

CilO rexHllqecKoro

na 6a":osoM ypoBHe

ocBoe upoQeccufi CIIO u



o6paso Hkrs. 6zolorz.s Lrcyraercs, 6olee yrly6lenno, KaK npoQznrHar

ALTCqU Hd, yqurbrBaroular cnequozry ocBar{BaeMbrx upoQeccrafi

CNEUI4€LII Hocrefi. 3ro Bbrpaxaercr B coAepxaHr{r4 o6y.renux, KoJrr4rrecrBe

BEI,[EI.g LIx Ha LI3yrIeHLIe oT.{eJIbHbIx TeM yre6uofi AlacUr4rrJrlrHbr, rnySzne

ocBoeHu o6yuaroqvrMvrcfl, o6teue u xapaKTepe npaKTr4qecKr{x

,ITCMOH

llpra oc r4ur cnerp4nJrbHocrefi CIIO ryMaHrrrapHoro upoSzrr npo$ecczoHaJrb

o6paso wus 6uolorr{.rr r43yqaercfl B paMKax yve6Hoft Ar{crlr{nJrrrHbr (
o6 rpeAMerHofi o6nacrz <EcrecrBeHHbre HayKr{) @fOC cpe4Hero o6q

o6paso llp" or6ope coAepxaHlrr yve6uofi Ar4crlunJruHbr <<Euolo

, Br4Aax BHeayArrrop ofi caMocrof,relrHofi pa6oru cryAeHToB 14

KyJlbrypocoo6pasuufi rroAXoA, B coorBercrBuLrI/IcII

o6y.raro

o6utefi

I{ecr AoJrx(Hbr ycBor4Tb 3HaIIuA h yMeHr4fl,, HeooxoAr{Mbre AJrt

nbTypbr, onpeAenrroulev aAeKBaTHoe noBeAeHlre qeroBeKa B

cpeAe, BaHHbIe B xr{3HH kr B npaKTuqecrofi AeflTenbHocrr4. Oco6oe nuz

yAeJIeHo gKonorl{rlecKoMy o6pasonauuro h BocrrilTaHr{ro o6yvaro

Sopuz BAHI,IIo Y HI.IX SIclALII/lilT O COBPEMEUUOfi ECTECTBEHHO.HAYIIHOfi TAPTZHE M

rIeH bIX opuenraqzft, qro cBr4.qereirbcrByer o ryMaHr{3arlr{r{ 6zororuqec

o6paso nur. C o4epxaHr{e y.r e 6uofi Arlcrlr4 rrJrr{Hbr np eAycMarpr{Baer Q opvlzpo

o6yraro r4xcfl, o6rqeHayrrHbrx rrranuit, yueuufi vrHaB KoB, yHlrBepcanbHbrx

14 KJIIOTIEBLIX TON,IUCTEUqUfi, BKIIOqAIOqUX YMCHI{C CPABHI4

OI{OJIOfH KLIe o6rerru, anaJrkr3krpoBarb, oqeHuBarb vr o6o6ularr rtoflyqe

cBe.ueH , yMerb HaxoALITb LT LIcrIoJIb3oBarb unQoprr,rarlr4ro rr3 pa3rlrqHbrx r{croqHlr

Bco I{U yqeoHoLr 4naryrrrJrr4Hbr Kypct4BoM BbrAeneH MaTepr{iil,

I43VIIEHLI olroJrofr{Lr KoHTponrc He noAne)Kr4T.

I4syuen o6rqeo6pa3oBareJmnofi yre6nofi AucrlunJrrrHbr <<Enonoru.q)) 3aBe

noABeAe IleM Irroron n Sopve auQQepeHrILTpoBaHHoro 3aqera rirnr{ eK3aMeHa B pa

rrpoM sofi arrecrarlrlr4 cryAeHroB B trpoqecce ocBoeHr{r OnOil Cn

rIoryqe eM cpeAHero o6qero o6pasoBaHr4n (IIIII(PC, |IIICC3).

Jlt4

)8,

NX

v

B

b

KOTOpbr14



.I[ucqznluna

orHocr{rcf, K npeAMeruofi o6nacru

[ualunnuna

3. MECTO YTIEEHON AIICUUTIJII,IHbI

Ilpuna.q.nelr(Hocrb K rlpeAMernofi o6.nacrn OIOC COO

Mecro yue6nofi Arrcq[rrJrrrHbr e yue6uou n.uane O

Euonozun

orHoclrrc.fi K rlnKny o6qeo6p€BoBareJrbnrx yue6

o6rqefi 4ucqunuunofi.

YTIEEHOM IIJIAHE

x ALrcrILTnJrLrH COO, ,,

KoruqecrBo rracoB, Ha Koropoe paccquraHa pa6ou{n nporpaMMa:

MaKcLrM€rJrbH€ur yre6nar Harpy3Ka: 54 ,tac

o6sgarelruaxyue6Haq Harpy3Ka: 36 ttaca

caMocro.rreJrbHar (nneay4uropnax) pa6ora: 18 vaco6



4. PE3YJIbTATbI OCBOEHI,Ifl IPOIP

AI,ICqUIIJII4HhI

Jfuuuocmuue pe3yJrbraTEr ocooeuu.rr ocnoBuofi o(5paeo

AOnX(Hbr OTpaX(aTb:

cQopnrupoBaHHocrb rryBcrBa ropAocrr4 u yBaxeHr{r K Ir

oreqecrBennofi 6uonorzqecrcofi HayKLr; npeA

ecrecrBeHHoHayqHoft rapruue Mr{pa;

TIOHKIMAHLIC B3ALIMO CB'3 LI LI 83 AUMO3ABI{C?IMO CTLT ECTEICTBEHH

HA OKpyiKaroqyro cpeAy, gKoHoMLrqecKylo, TexHoJIorI4aIep

gTuqecKyro cQeprr Aef,TenbHocrLr rreJroBeKa;

cnoco6uocrb r4crroJrb3oBarb 3HaHI{.fl o coBpeMeHHofi ecrecrr$

Mr4pa B o6pasoraremuofi 14 upoQeccuosamsofi AetrreJIF

nnQ opvr arluosso fi cpeAbr Anr o 6 ecneqe HI4t rIpoAyKrLI.BHoro

BJraAeHrie rynrrypofi MIIIITJIeHI,Ix, cnoco6nocrr K

Bocrrpr{f,ruro unQopMarlur4 n o6racru ecrecrBeHHbll( Hay4,

au6opy nyrefi ee AocrrlxeHr4fl. r upoQeccuoH€rJlbHofi cQepe;

cnoco6nocrr pyKoBoAcrBoBarbcr B cnoefi

npLrHrIr4[aMLr ronepaHTHocTr,r, Ar{anora vr

B3ar4MoAeficreuro c KoJrJrerauu, pa6ore B KoJrneKTLIBe;

IOTOBHOCTb LICIIOJIb3OBATb OCHOBHbIE METO.4bI 3AIUI'ITbI OT BO3

avapuit, Karacrpo $, cruxuirHux 6 e4c rnufi;

o6ra.uanze HaBbrKaruu 6esouacnofi pa6orrr Bo BpeMt

14 oKcnepuMenramnofi AeflTeJrbHocrlr, ilpLt I4c[or

ooopyAoBaHr4fl;

cnocooHocrb r4cloJrb3oBarb rrpr4oopereHHbre 3HaHuB;. vr

Aef,TeJrbHocrrr vr rr BceAHenHofi x{r43Hr4 p^nfl co6rn4enza Mep

TIECKOI4

.IIE'ITCJIb

coTp)rAHr{rr ; roTo

YTIEEHO

rpaMMEr

CHT4'IM

OCTHOI{

HayK, BIII{IflI{Ufl

bHyro ucorlr4

KapTlrHe

XHOOTI4

rrleHlrro, aHaJrr43y.,

TTOCTAHOB rleJrr{ 14

eAcrEI4I4



oJreBaHr4fi, cTpeccoB, BpeAHbrx IIpr{Bb]

paBr,rJr rroBeAeHr.rs B npr,rpoAHoft cpeAe;

fi nouoqkr npu rpaBMax, rpocryAHbr

Apyri{x s a6 oresa Hvrflx, orpaBn eHlrrx nuueBbrMr.r np oAyKraMLl

M, mHue p$yJrbTaTbr ocBoeHLIt ocHoBHor4 oopa3o

coqlr€urbHofi gnaquMo crr/r cBoefi upo S e ccz ul cteguatbHocrrir,

K o cyue crBJreHl4ro npo Q eccuoHurJrbHofi AerreirbHocrr{ ;

rrreHr.re r{HTeJrJreKTyanbHofo ypoBHr B npoqecce r|t3rre]Hufl, 
'uo|ro

f,BJIE ; BbrAaroqvxcs, AocruxeHuft 6uotorrrkr, EorrreArurx s o6qeqenoBerr

Kyn y; cno)(HbIX u npOTLIBOpeqLIBbIX uyTeLI pA3BI.ITVIS. COBpeMeHHbIx Ha

B3T on, 24eft, r.eopuit, KoHrlerquit, runorea (o cyrrlHocrlr v npozcxo

)I{ I{, qeJloBera) n xoAe pa6oru c p€BnurrHbrMr4 r.rcrorrHrrrKaMr4 nnSopvraqurE;

c opfaHr{3oBbrBarb coTpyAHr{qecTBo eAr{HoMbrrrrJreHHr4KoB, B ToM -
c ucrroJrb3oBaHr{eM coBpeMeHHbrx ranQopnraquoHHo-KoMMyHr4Kaur{oH

)

HOCTb TTOHLIMaTb rrpl4Hrlr{rrbr ycTor4rrrrBooTLr v [poAyKTkrBHocTLl

[yTI{ ee Lr3MeHeHUs rroA BJil4flHr4eM aHTpOnOfeHHbrX

K cI{creMHoMV aHaJrlr3v ruro6arbHbrx gKororkrqecKLrx

B cocro.f,Hurr orpyxaroqefi cpeAbr 14 parlr4oHanbHoro LrcrroJrb3oBa

AHbrx pecypcoB;

yMe e oOocHoBbIBaTb Mecro 14 poJrb OzororzqecKrlx slrralrtuil B lpaKTr.rqeo

pa3Burruu coBpeMeHHbrx rexHororufi; olpeAeJr{Tb x}tr

npoBoAr4Tb ua6mo4enu.a 3a gKocLrcreMaMr{ c qenbro

HI{Ifl. U BbIf,BICHKT.fl eCTeCTBeHHbIX u aHTpOnOIeHHbIX I{3MeHeHLII4; HaXO

poBarb ranQopvrarlr{ro o xr4Bbrx o6rerrax;

c HOCTb npUMeHrTb 6r{OJrOfI4rreCKr4e 14 sKoJrorr4rrecK}re 3HaHr4.f, AJrfl

rrpr4 rrx npo6reN,r xossfi crseHHofi AerreJrbHocrlr ;

br AoJrxHbr oTpaxaTb:

A ocrr4 JlroAeft,

B rrpLrpoAe;

ctr Hocrb K caMocro.rrrenbHoMy npoBeAeHr4ro nccneAoBanuit, rocraH

bIe

t4x

,VI



eCTeCTBeHHO-HayrIHOfO SKCIIepLIMeHTa, I,IC[Onb3OBaHI{rO uH0OpMarILTo

TexHoJrorvfi, Arfl, p erueHlrfl HayqHbrx r,r rlp o 0 e c cr4oH €rJrbHbrx 3 aAarr ;

c[oco6Hocrb K oIIeHKe grl4rrecKl4x acrreKToB HeKoropbrx r4ccneAoBanzfi s o(5

5uorexHoJrorlru (rnonzpo BaH:ae, krcKyccrBeHHoe olno,qorBopenne).

IlpednemHue p$yJrbrarhr ocBoeHr{r ocHosHofi o(5pasonarenrnofi rpo{laM

AOJTX(HbT OTpaXaTb:

c$opvrupoBaHHocrb rrpeAcrasreHufi o ponr4 v Mecre 6raororzu B coBpeMeH

uayuuofi KaprlrHe Mr4pa; rroHr{MaHr4e ponu 6uonoruu n' $opruupoBaHl,Il4 K

SyHrqno Hamu ofi rp aMorH o cru Anfl. p elreHLr fl rrp aKTurre cKI4x 3 aAaq ;

BnaAeHI{e ocHoBorlonafarorrlHMr4 IIoH.rrrLr.f,MLr kr npeAcTaBJreHZtMI{ o }Kkr

[prlpoAe, ee yponueeofi opraHlr3arlr4r{ 14 eBoJrroql][4; yBepeHHoe IIoJIb3o

6uororz.recrofi TepMzHoJrorzefi H cLrMBoJILtxofi ;

BnaAeHI4e OCHOBHbIMU MeTOAaMV HayTIHOFO no3HaHrrr, LrCfIOJIb3yeMbIMLl npv -

OI4OJIO|HIIECKI4X IACCJIE,IIOBAHI"4.flX Nfl4BbIX OObEKTOB 14 SKOCI{CTCM: OTII4

r{3MepeHraeM, rrpoBeAeHLreM sa6ruoAeruuit; sunBJreHr4e r{ orIeHKa aHTponoleH

r43MeHeHr.rfi n upupoge;

c$opvrupoBaHHocrb yMeHI4II OOb,ICHtTb pe3yJIbTaTbI OLIOJIOIUqeC

gKc nepLrMeHToB, peruarb g JreMeHTapnue 6zororurire cKrr{ e gap.aqv;

1?e-
cQopMlrpoBaHHocTb coocTBeHHor{ rro3r{rll{r{ IIo oTllorxeHr4ro K oHoJrorHq

uuSopvrarlr4r4, rroJryuaeuofi r43 pa3Hbrx r,rcrorrHr{KoB, ruo6amnbrM oKoJrorr{rrec

npooJreMaM r{ rryTf,M Lrx perxeHr4r.

TU

u

LT

o

n

e



5. COAEPXAHI4E ytIEEHoIZ [ncl\utIJII4HbI c yrIEToM rlpo avrJtA
TIPOOECCIIOHAJIbHOIO OEPA3OBAHTIfl

BeeleHue

O6rerr La:YreHkrfl 6uotorun 
- 

.xLrBafl rrpr4poAa. llpusuar<rl xr4Bbrx opraHr{3MoF 14

I{x MHoroo6pasze. YponHeeat opraHl43arl -f, xzsofi npzpoAhr r.r gBoJrroqur. Merogu
IIo3HaHI4f, xznofi I]pplpoAbl. O6rqze 3aKoHoMepHocrLr 6uotoruu. Polr 6zouoruu e

$opvrzpoBaHuLr coBpeMeHHofi ecrecrBeHHo-HayuHofi KaprprHbr MLrpa14 npaKTr4uec{ofi

.Uef,TeJIbHocrI{ mo4efi. 3Ha.reHLIe 6uororuu npu ocBoeHlrr4 upo$ecczfi vr

crrerlr{€urbuocrefi cp erH ef o np o s e c cu oH€rJrbHo f o o 6p a: on a.Hhrfl .

,\euoucmpat4uu

Ezororz.recKr{e

or(ocrrcrel,ra, 6zocQepa. {apcrBa )r{r{Bofi upzpo4rr.

Pasler I.

)TqEHIIE O KIETKE
XutuuqecKafl opraHll3allltq KJrerKr{. Krerra - oneMeHTapHar }KLrBafl clacreMe 14

ooHoBHa.fl crpyKTypno-SynnqLroHaJrbHafl eAr4Hr{rla Bcex x:r4Bbrx opraHr43Mon. Kpar4ar

r4}Topvg' r43yrreHr4fl KJIOrKI4. XzN,lzqecra.q opraHr{3arlr4.rr KJrerKr4. OprauzuecK2e n

HeopraHl4qecKI4e BelrlecrBa KJIerKz 14 )KI4BbIX opraHrr3Mos,, Berrcr,I, yrneBoAu, lunu.{u,
Hl/KJreI4HOBbre KI4CJTOTbT r4 trx ponb B KJreTKe.

Crpoenue u QyHrcIIurI KJlerrcn. llporapraorr4rrecKze u iyKapuorr.rqecKr4e KJrersr4.

Bapycu KaK HeKreroqHa.f, Qopvra xLr3HH kr Lrx 3Haqer:rlre. Eopr6a c BrlpycHbrryr{

ga.6oreeaHvrflMr (CtfuII I4 Ap.) I-{uronnasMa kr KJrerorrHar uerra6pana. Oprauor,r4rr

KJIETKIA.

O6vreu BerrrecrB tr rrpeBparqeHue SHepruu B KJrerKe. llracrur.recxuit

sHeprerI4'Iecrufi o6ueH. Crpoeuue u Synrquz xpoMtocoM. AHK Hocrrrelb

HacneAcrseHHofi zu0opvraquu. PeuJII4KarIr4r AIil(. feu. fe:ueru.recrczfi ro.u. Ezocr4HTe3

cr{cTeMbr pa3Hofo ypoBHr: KJreTlKa, opraHlr3M, nonyn.rrrll{r,

6ertra.



XusHeHHrIfi quKJr KJrerrclr. Knemrz pr krx pasnoo6p€Blre B MHoroKJrerorr

opraHI,I3Me. KreroqHa.tl Teopuf, crpoeHr.rr opraHr43l,ros. Mzrros. I{urorr4He3.

feuorucmpaquu

Ctpoeuze ra crpyKrypa 6erxa.

Crpoenue MorreKyJr Afil( u PHK.

Penrnraqur ft{K.
Cxeuu gHeprerLrqecKoro o6uena u 6uocurrresa 6ema.

rroA Mr4KpocKorroM Ha roTo

v Orll4caHr{e MkrKponpen

Crpoenze KJIeroK npoKapuor I4 gyKaprror, crpoeHr4e Lr MHoroo6pasze rn

p aw euuit r4 xr4BorHbrx.

Crpoeuze Br{pyca.

@ororpaQur{ cxeM crpoeHr4r xpoMocoM.

Cxeua crpoeHr/u reHa.

Mnrog.

IlpaxmwtecKue saHnmun

Ha6ruo4euze KJreroK pacreuufi v xr,rBorHbrx

MlrKponpenaparax, vx orrr{caHr4e. llpuroroBJreHr4e

K,neroK pacrenufi. CpanneHr.re crpoeHkrfl, KJreroK pacr.euurit r4 )r{LrBorHbIX rro roroB

Mr4KponpenapaTaM.

Pasaer II.

OPIAHI,I3M.PA3MHOXEHIIEI'trVIIilI.VLBI4IyAJIbHOEPA3BIITI4E

OPIAHII3MOB

PasMHoxeHHe opraHrr3Mon. OpraH eAr{Hoe rleJroe. Muoroo6pa3r4e

o praHl43Mos. Pa3NaHo)I{eHI4e - BaxHefi uree csofi crno xr{Brbrx opraHri3Moe. llorosoe
6ecnoloe pa3MHoxeHLIe. Mefiog. O6pasonaHr4e rroJroBbrx rJreroK Lr orrJroAorBopeHr.re

I4[ngunu4yaJrbHoe pa3Brrrrre opraHrr3Ma. Su6praouamsr,rfi grarr oHroreHe3a.

C)cHosHrte araqw ena6puon€urbHoro pa3Bkrrvrfl.. Opranorerre3. flocrevr6plroHaJrbHoe

puBBI4Tue. Cxo4crno 3apoAbrruefi upe4craBureJrefi pa:Hux rpyrtrr no3BoHorrHbrx KaK

c.BLIAeTenbcTBO r{X 3BOJTTOqUOHHOIO pOACTBa. IIpUVUUU HapyrueHnfi S paZnLrTVVr

opfaHr{3MoB.



VItt uusuaya Jr b H o e p a3 B rrrrr e rr eJr o B eKa. P enp o4yKTr4,BHo e 3Aop oBbe.

ftrocle4crBug, BIrvflHLIt €[JIKoroJIs, HIiKorI{Ha, HapKorl4qecKlrx BerqecrB, 3arps3HeHut
clpeAhr Ha pil3Br.rTr4 e rreiroBeKa.

fetworucmpaqau

Mnoroo6pa3r{e opraHr{3MoB.

O6ueH BerrlecrB 14 [peBparrleHLre gHeprzu B KJrerKe.

(Dorocznres.

.I[eneuue KJrerKr4.

Muros.

Becuoroe pa3MHo)KeHr{e opraHr{3MoB.

O6pasonaru4 e [oJroBbrx KJreroK.

Mefios.

Onro4orBopeHze y pacrenzfi .

I4ngnsngy€LnbHo e p€BBr.rru e opraHr43Ma.

Tzuu uo creu6pl4oHanbHoro p a3Br4Tlr.f, ntlrBorHbrx.

ftrpaxmuvecKoe 3aHnmun

BrlssreHne v ortvrcaHLre [pr43HaKoB cxoAcrBa 3apoAbrruefi .renoBeKa r{ Apyrr4x
lo3BoHorrHbrx KaK Ao Ka3aTeJrbcTBo HX SBoJrrorIkToHHofo poAcTBa.

Pasaer III.

OCHOBbI TEHETI,IKII II CEJIEKUIII4

Ocnonsl yrreH[fl o HacJreAcrBeHHocrI.I u u3MeHrII{BocrIt.

feuerura HilyKa o 3aKoHoMepHocrrx HacJreAcrBeHHocrrr v r43MeHqr4

opraHl43Mos. f.MeHneJIb 
- ocHoBorroJroxHr{K reHerr4rcra. feneruqecKa.fl TepMI4HoJro

H cl,rMBoJruxa. 3aror{br reHeruKr4, ycraHoBneHHbre f.Men4eleu. Mono
AlrflroprrAHoe cKlpeullrBaHr{e

BgauMo.[eficrnze reHoB. feuerura
XpovocoMHat Teopvs

[oJIa. 3Ha.reHze reHerlrKkr rnfl. cene

HACNE.IICTBE

M.eAI,IqI{Hu. HacneAc'rBeHHbre 6onesHr,r rreJroBeKa, r4x rprrqlrHbr 14 npoQunaKTr{Ka.



3arcouolrepHoctf n H3MeHrruBocrr{.

Hacre4crBeHHal, I4JIII feHorl{rrrlrlecK

HeHacJIeAcTBeHHat, pI3MeHrrLIBocrr. fenerura rreJroBera. fenerrara v nae4zqraffa.

Marepua-rlbHhle ocHoBbI HacJreAcrBeHHocrr4 kr r{3MeHql4Bocrr4. fenerzxa Lr

g Bonrour4oHHa.fl Teoptr{fl . f eneruxa nonynrqnfi .

OcHonur ceJreKrurr pacreHufi, ?KtrBorHbrx u MrrKpoopraHrr3MoB.

feHerurca 
- TeoperklqecKat ocHoBa ceJreKrlr,rr{. OAouaruHLrBaHLre xznorHru{ u

Bbrparrlr4BaHure KynbrypHbrx pacrenuft

E[.I,I.BanzJroBa o rlerrrpax runoroo6pasur

C)cnosHHe MeroAhr ceneKrlr4r4'. ru1puauza

Aocrr4xeHu.fl coBpeuennofi ceneKrlr{r,r Kynb

M:I4KpoopraHI43MoB. BuorexHorrorvrs, ee locrr4xeHr4s Lr nepcneKTr.rBbr pazyurlftt.
3trz.Iecrlre acrleKTII HeKoropbrx AocrzxeHufi B 6raorexnoJrorr4rr. Knouuponarfiue

xr.rBorHbrx (upo6reM.br KJroHr4poBaHurfl, uelonera).

,[enoncmpaquut

Monorra 6pr{AHo e u yaru6pr4AHo e cKp erqlrB aHrr e.

lleperpecr xpoM()coM.

CqeueHHoe HagJreAoBaHrre.

Myraquz.

I]eurprr rtuoroo6pasr4fl. kr rrpor4cxoxLeH:as. KyJrbrypHbrx pacresuit u 4ovrautfux
)KI4BOTHbIX.

f u6pugu3ar\r4fl..

Irlcryccrneusufi or6op.

HacreAcrBeHHbre 6oresHr,r rreJroBeKa.

B rzsHze aJIKo f o:n4 3Ma, HapK oMaHr4Lr, Kyp eHr4r Ha H acneAcrB eHHo crb.

IlpanruuecKue :laHqruq

CocrasreHl{e ilpocrefiuptx cxeM uouoru6pLrAHoro u auru6pr.rAHoro cKperqr{BaHmr.

PeureHIae reHerl{r{ecrKl{x 3aAaq. AHarras Qeuoruuu.recKofi z3MeHr{r4BocrLr. Brunnelrue
MryrareHoB B oKpyxarouleft cpeAe r4 KocB

opfaHr,r3M.



Pasaer IV.

IPOnCXOXAEHI4E 14 PA3BLITI,IE Xr43HI4
3B OJIIOUTIOHHOE yTIEHIIE

IrpoucxoxAeHrre 
'n 

HaqarbHbre 3Tarrbr pa3Brrrrfl ]r(r{3Hrr
npoucxoxAeHufl )rfl43Hr{. I4syteuue ocHoBHbrx 3aKoH

Vcroxnenr,repa3Burkrfl, Lr cyqecrBoBaHrrr )ror3Hkr na 3eule.
npoqecce DBoirrorlrrr{. Muoroo6pa3r{e )r(HBoro

opraHr{3arlr4r.

Ilcropur pa3Brruq 3BoJrroqlloHHbrx nAefi. 3ua.reHr,r

x.E.JlavrapKa B p€BBr4rlrLt oBoJrroqr{oHHbrx ul.efi n 6zororzz.
tl.[apnzna. EcrecreeHnrrfi or6op. Pom eBonrourdoHHoro yqeH

coBpeMeHuofi ecrecrBeHHo-Hayvuofi Kaprr{Hbr Mr4pa.

MurcpoenoJrroqrrfl n MaKpo3BoJrrorlHfl. Kouqeuqzx
flouymq r4fl 

- crpyKryp Hafl, e 1uHr4r\a BLrAa 14 oB o Jrro q uu. Arlu
cunrerz.recKar reopz.f, gBoJrrorluz. MzrpmBonroqrrx. conpeueH
nz4oo6pasoBaHr{r4 (C.C.qerBepr{KoB, l4.VLllhvrwrcraysen).

,Ilora:areJrbcrBa gBoJrrcur{Lr.

Coxpaueuue 6uolorr4rrecKoro MHoroo lpasux KaK ocHoBa

r4 np o fp e c c 14 BH o f o e e p €L3 Bzr ux. flpuur4Hbr B brM vrp aHvrfl . Bur Ao B.

9B oJIIorIr{oHHoro rrp orp ecca. Euoloru.recrfl4fi nporp ecc 14

,{emorucmpaquu

Kpurepuu BuAa.

Crpyrrypa ronyJrrrlLr 14.

A4anrurHrre o co6 eHHo crri opf aHv 3MoB, rrx orHo cr4Telrnrrfi

3nomoqzoHHoe ApeBo pacrr.rreJrbHoro Mr.rpa.

3nomoquoHHoe ApeBo xr{BorHoro Mzpa.

flpe4cranvrrelrvr peAKkTX Lr kTcqesaroullrx BtrAon pacrbnzfi z

IIp axmwt e cKue s aH.fl mun

Onucauue oco6efi oAHoro BLrAa no uop$on
flpucnoco6renze opraHrr3MoB K p€BHbrM cpeAaM olurartus (no4uofi,

3eu.ne. IIOTE3bI

BO3 Hfl,

Mr4pa ua 3eule
BbIX MOB B

r{ coBpeMe Ha.f, @IO

pa6or .JIunHer.

VqEHLIE

ero

CIIJIhI

u

LrTepvrr4.

\nv.
EHLI' O

rcqur.

ocQeprr



Bo3AyruHoft, uoqBeHHofi).

I(LI3HI4.

Anaaus u orIeHKa pa3rlrrrHblx

Pasler V.

fIPOUCXOXAEHT4E TTEIOBEKA

AnrponoreHe3. Snomoqus npr4Maron. ConpeMeHHbre
qenoBeKa. [orarareJlbcrBa poAcrBa rreJroBeKa c MJreKorr

Sranrt gBoJrrorlr4r4 qenoBeKa.

rle.rrose.recKrre pacbr. PoAcrso r4 eAr4HcrBo nponcxox(AeH

Kpurura pacpr3Ma.

fenorucmpaqua 9epru cxoAcrBa r{ pa3rr{qrlf, qeJroBeKa

cxoAcTBa rreJroBeKa r4 rrpr{MaToB.

Ilpouac,oucdenue qenooeKa. rlerose.recKr{e pacu. fI
kT oIIeHKa pa3nlrqHbrx rvrroTe3 o rrpoucxo)KAeHr4r4 qenoBeKa.

Pas.uer VI.

OCHOBbI 9KOJIOIIII4

Srco.rror[q HayKa o B3arrMoorHorrreHrrflx opraHrr3Mo

oKpy2naloqefi cpeqofi . 3rolorr4qecKLre Sarropbr, r.rx 3HaqeHr.re

Sronorz.IecKr4e cr4creMbr. Bn4onar vr npocrpaHcrBeHHat

flzIqesrte cBr3I4, KpyroBopor BerrlecrB 14 npeBparqeHlre 9H

Mexnu.uosHe B3aI{MoorHoIIIeHHg B gKocr4creMe: Ko

xI4uIHLrq ecrBo, nap a3urnsvr. llpuvrlHbr ycrofi -{neocrn r{ cMeHbr

l,IcryccrneHHbre coo6rqecrBa 
- arpogKo cLr creMbr 14

BnocQepz - 1;1efiaJrbHafl sKocrrcreua. Yqeuue B.Ll

xt4Bbrx opraHr{3MoB B 6raocQepe. Bzorrlacca. Kpyronopor

eJreMeHron (na rpr4Mepe yrJrepoAa, a3ora n Ap.) n 6noc$epe

EnocQepa n rreJroserc. I4sNaeHeHLrrr n 6uoc$epe. llocleAcrBr{.rr

B orpyxaroqefi cpeAe. Boa4eficrnue

oKpyxaroqyrc cpeAy B o6racru csoefi

gKon0fr4rrecKHe npo6reuu u rryrr.r rx pelreHras. 3norofr{f, KaK r4qec

t6

IUI4MI{

roo6

HeI4IULIX

IIpor43BoAcTBeHHOI4

oyAylrlev r

o [por{

qEJIOBEII

XHBOTH Yepru

3AHflTIt Anarug

Me?r(Ay

)I{I43HI{ O

I{CTEM.

B3K

Hr\krfl., u6uos,

I4CTEM. KUeCCUI{.

bHOCTI4 qeJIoBeKa

Aerren HA

r4u. f
ocHoBa



paql{oHanbHoro npl4poAonoJlb3oBaHr4r v oxpaHbr rrpr{poAbr. HoocSepa. flpaynwa

noBeAeHI{.tI ruoAeft B orpyNaroqefi npnpo4Hoft cpeAe. EepexHoe orHorrreHr4e K

6uororn'IecKlrM o6terrau (pacreHu flM u xr{BorHbrw 14 Lrx coo6ulecrnarr,r) v ux oxparFra.

Aleuoucmpaquu

3txoloruqecKue Sarcroprr u rrx BrrvrflHzre Ha opraHr{3Mbr.

I\{exnuAosrte orHolueHLII: KoHKypeHrII{t, czu6zoa, xvulHLrqecrBo, rrapa3Lrrrr3M.

-Blpycnocrb pacrrrreJrbHoro coo6qecrna.

L[zrqenue qerru v cervr n 6uoqenose.

3trororuqecKr,re ru.rpaMr4Abr.

Clxevra gKocLrcreMbr.

K,pyronopor BerrlecrB r4 rrpeBparrleHr{e gHepruv B gKocrrcreMe.

BzocQepa.

K,pyronopor yrJrepo4a (asora kr Ap.) n 6zoc$epe.

Cixeua arpooKocr4creMbr.

C)co6 o oxpaH.f, eMbr e npup oAHbre repprarop uu P o c cuu.

fi(p a rcm uu e c Ku e s sHfl m un

Onzcauue aHTpoloreHHbIX I{3MeHeHr4fi s ecrecrBeHHbrx npupoAHbrx JraHArrra$lax

cBoeft MecrHocrll.

CparuzreJlbHoe orucaHlre oAuofi r43 ecrecrBeHHbrx rrprapoAHbrx cr{creM

(ualpIErr,rep, neca) u raxofi-Hu6y1r arpogKocLrcreMbr (Hanpzrraep, rureHlrqHoro uo.nx).

CocranreHl4e cxeM lepeAaqu BerrlecrB rr 9Heprr.,rr4 rro qen.rrM rrr4Taluufl n nprapo4nofi

SrKOCr4CTeMe r4 B afporleHo3e.

Ouucanue 14 npaKTl{rrecKoe co3AaHr4e r{cKyccrBeunofi gKoclrcrelau (npecrono4nufi

arKBapr4yM). P eruenze g KoJr orrzrrecKr,rx 3 aA atr.

Pasaer VII.

EI,IOHIIKA

Bnouurca KaK oAHo I{3 Harlpanrenufi 6norornu u rcu6epHer[Krr. PaccuorpeHlre

6nonurofi oco6eHnocrefi vrop$o-Qlr3lroJrorr{qecrofi oprarr}r3au r4 xr4Bbrx opraHr{3MoB

14 ux I4cIIoJIb3oBaHkrfl AJrfl co3AaHLrfl, coBeprxeHHblx TexHr4rrecKLrx crzcreM u ycrpoficrn

t7





IIO AH€TIIO|NKT C )KLIBbIMZ C}ICTEMAMLI.

xo3flfcrBeHHoft AerreJrbHocrr{ JrroAef

pacrenufr r{ xllBorHbrx.

,[euoacmpaquu

?IHrllrrrbr vr uprTMepbr r4crroJrb3oBaHufl.

HarrbHbrx .IqpT

Mo4enu crra4varoft crpyKrypbr, onrsyeuoft B crpor{reJrrQme. Tpy6.r

crpyKrypbr B xr{Boft npupo4e r{ rexHr4Ke. poAI4HaMr4rrecKlre u

ycrpoficrBa B xlrBofi npupo4e r4 TexHr4Ke.

9xcrEpcuu

Mnoroo6pasve BLrAoB. CesoHHrre (uecennze, ocennue) usueHQHnr B rrpzpo

Mnoroo6paslre coproB KynbrypHbrx pacr wuiru nopoA AoMaIxHI{x NI,inorHbIX, Mero

r{x BbrBeAeHLrs. (celerqr,roHHar cranpfl, rrJreMeHH€ur $epvra, cemc{<oxogqficrseH

nucraura).

EcrecrseHHbre Lr r4cKyccrBeHHbre gKocr4creMbl cBoero pafioua.



6. IIEMATI{TIECKOE

6.1. O6reu odqeoppasonare.nrHoft yve6nofi

pa6oru

BAHIIE

IIIIJIIIHbI lr BrrAbr y.re6nofi

Bu4 yue6nofi pa6oru O6rervr qacoB

Mancuu JrbHas yue6Han Harpy3Ka (ncero) 54

O6qsare.

B TOM III{(

IIpaKTr{qe

JreKrlr{r4

KOHTpOJTE

bHafl ayArrropHan y.re6Hafl Harpy3Ka (ncero)

IE:

)KVTe 3AHflTUfl.

rbre paooTbr

36

6

30

Cauocro

B TOM

y.re6nrarc

K npaKTkTr

rrerbHaq pa6ora obyuarcqerocfl (ncero)

qltcre: pa6ora c KoHcneKTaMr4 nerqzft,

vr, rroAroroBKa AoKJraAoB, oQopureHr,re orqeroB

ecKLrM pa6orarvr.

18

trIrorosa arrecrarlr{s B Br.rAe d uQ Q ep eH qup o s aHH o zo s oq ema.
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7. XAPAKTE PI4C TI4KA O CHOBHbIX BITAOB AESTE JIbHO C TII
CTYAEHTOB HA YPOBHE YTIEEHbIX AEIZCTBVINGIO PA3AEJIA

c oAEpxAHr,Ifl yrrEBHorZ Aracqu[nrlHbr)

Parqe.uu coAepxaHrrfl
O.II

Xaparcreprrcrr{Ka ocHoBHbrx BnAoB

Aefl TeJTFHOCTTT CTYAeHTOB

Bee.[eHlre OsnaxoNdJreHue c 6IEororzqecKl{Mrr cr4creMal
pa3Horo ypoBHr; rcnerrcofi, opraHLr3Mo

uonyrrquefi, 9Kocr4creuofi, 6nocQepc
Oupe4ereHrae ponr4 6uotoruu B Soprr,ruponan.
coBpeMeHnofi ecrecrBeHHo-nayvHofi Kaprr{Hbr Mr4

Lr rrpaKTr{qecrofi AerrenbHocrr4 mo4eft. O6y.ren
co6mogennro rpaBr{n noBeAeHLrr B nprpol
6epexnovry orHorrreHr4ro K 6uonorz.recrr
o6rexrau (pacreHra.nvr v )Kr4BorHbrM Lr

coo6rqecrnau) u r4x oxpaHe.

lu

lI)

n.

lu

,a

TE

e,

M

tX

Xlttvru.recKaq
opraHrr3a rl rrfl KJrerKrr

Yuesue npoBoAr4Tb cpaBHeHr4 e xrrMr{qecrofi
OpraHLI3aIIuLI )KLIBrIX LI HextusHx O6IeKTOB.

flory.reHrr e npeAcraBJreHLrr o p oJrlr op raHurre eKlrx
HeopfaHr{qecKr{x BerIIecTB B KJrerKe

l

Crpoenue u Qynrcqun
KJIETKI,I

I4ayueuue crpo eHr{r KJreroK gyKapl{or, crp o eHufl, u

uuoro o 6p€Br.rr KJreroK p acreH uit u xI{BorHbIX c
noMorrlbro MHKp olrp enaparoB. Ha6nro.qeHlre Knero
pacreHufi 14 )KrlBorHurx noA MLrKpocKoIroM Ha

foToBbrx MlrKpolpelapaTax, plx orvc aHvre.

IlpuroronrreHlre z o[LrcaHr4e Mr4KponpenaparoB
KJreroK pacreuzfi . Cpannenr{e crpoeHnt KJIeroK

pacreuufi Lr xr{BorHbrx no roroBbrM
Mr.rKponpenaparaM

O6vren BerrlecrB rr

rrpeBparueHrre eHepr[rr B

KJIETKE

Vuenue crpolrrb cxoMbr gHeprerrrrrecKoro o6uena
6uocusrega 6ema. Ilonyuenue npeAcraBJreHr.r{ o
npocrpaHcrseHHofi orpyKType 6erxa, vroneryn,,ft
u PHK

T4

K

XusHeHHufi qnrc.n

KJIETKI{

OsHaroldJreHr4e c KneroqHofi reopuefi crpoeulEr
opf aHI{3Mos. VN,I e Hue c aMo cro.lreJlbH o HcKarb

AOKa3areJIbCTBa TO|Q, IITO KJIerKa 
- 

9JIeMeHTapHa

>KI{IBAfl. CrrCTeMa r{ OCHOBHafl CTpyKTypHO-

Qynxquo H rlJrbHar eAI4 Hr4 IIa Bc ex xI4BbIX opf aHI{3M )B

PasrvrHoxeHrre

OPIAHI{3MOB

OsraAeHue 3HaHr4rrMI4 o pa3MHoxeHI{I4 KaK o

saNHefiueu cnoficrBe xIaBbIx opFaHI43MoB. Vuesl e

24



caMocTof, TeJTBHO HaXO,4LtTb OT III/,IqVS MLITO3a OT
Mefio3a, olpeAeJrflf, gBonrcqr{oHHyrc poJrb 3Tr{x
BI{.qOB AeJIeHI4t KJIeTKI4

IlngnyugyaJrbHoe
p43BrrTrre opraHrr3Ma

OsHaxoNaJreHLr e c o cHoBHbrMr4 cr a$krflMu oHToreHe:
Ha npr4Mepe pa3BrrTkr[ [o3BoHorrHbrx xfl.rBoTHhrx.
Vueuue xapaKTepv3eBarb craqvrvr
u o crs vr 6p u oH €rrr b H o ro p a3 Br4 T prfl Ha upr.rM ep e
q er o B eKa. OsHaKoNafi enue c npuqr,rH aMu HapyrxeHz
B pa3Bzrr{u optaHvr3MoB. Pa3nurze yMeHr4t
rrpaBLrJrbHo Q opvrupoBarb AoK€B areJrbHyro 6 azy
3 B O JrrO rIr{O HH O f O p a3ryI..Ir}.Ifl , XLrB OTHO f O Mr{p a

I

I

VlugnnngyaJrbHoe
pa3Br{Trre qeJroBeKa

BrrssreHr4e u onLrcarlue npr43HaKoB cxoAcrBa
3apoAbrrrrefi .reroseKA Lr Apyrr4x rro3BoHorrHbrx KaK

AOKa3aTenbcTBa rrx sBonroqrroHHoro poAcTBa.
llony.reuue [peAcra$lenux o nocJreAcrBkrrx
B IMflIJVIfl €UI KO f O Jr.g, H LI KOTI4 H a, H ap KOTI4 rI e C KLIX

BerrIecTB, 3afpr3HeHr4s, cpeAil Hapa3BuTIIe Vr

perrpoAyKTr4BHoe 3AopOBbe qeroBeKa

parconouepHocrrr

I{3MEHIIIIBOCTII
OsHaroNaJreHr4e c uacfieAcrseHHofi u
HeHacJreAcrseHHofi upN4enqzsocrblo 14 ee
6zorornrecrofi ponErc B oBonroqnrr )KLrBoro Mupa.
llonyuenue [peAcraBJreHz.fl o cBr3lr reHerLrKpr kr

MeAr4 rIr{HH. OsHaxoMneHr4 e c HacJre.rlcrBeHHbrMr{

6olegngul4 rleroBeKas ux npu.tunaMu u
np o Q nn amuro fi . I,4:Trueuue B Jrr4flHuf €ur Koro Jrr.r3 M a
HapKoMaHr4r{, KypeHnS HA HaCJTeACTBeHHOCTb Ha
BllAeoMareprdane. Anarus QeHorznu.recrofi
r43MeHr{I4BOCTr.I. B rLSSneHUe MyTaf eHoB B

oKpylrarouleft cpe4e Ir KocBeHHafl, orIeHKa
BO3MOXHO|O r{X Blrr44llkrfl Ha opfaHr43M

Ocuonu ceJrenrlrrlr
pac-peHufi ,,KlrBorHbrx rr

MIIKpOOpraHrr3MOB

flonyueHr{e rpeAcraqJreHr4.rr o reHerr{Ke KaK o
Teop erlrqecroft o cHoBe ceJreKrlrlr4. P assurue
MeranpeAMerHbrx yupuzfi B rrpoqecce Haxoxr Aelavrt
Ha Kapre rle HrpoB unproo 6p a3r4fl. kr np or{ cxoxAeHr{
KynbrypHbrx pacre nufi. u AoMarrrHlrx )Kr,rBorHbrx,

orKpbrrbrx H.Z.BaBHIoBbrM. Zeyreuze MeroAoB
ru6puguza\Lru r{ r4 c Ky c crB eH H o ro o 16 op a. Yna euu e
p az1uparbcf, B grr{rreoKr4x acrreKTax HeKoropbrx

A o crulre H uft s 6uorelcro n o rzLr : KJro HLr p oBanuvr
)KI,IBorHhrx z np o6n eMax KJToHLIpoB aHr4fl, rleJroBeKa.

OsHaKoNaJreHIae c ocHpBHbrMLr AocrnxeH vrflvru
coBpeMeHHoft celerqftrE rcynrrypHbrx p acreuuit,

)



AOMaIIIHI{X XLIBQTHbIX I4 MLIKpOOpraHr.r3MOB

Ifponcxo4AeHrre r
HAIIAflbHbIE STANbI

pa3BuT[q ]Krr3Hrr Ha

3eu.rre

Aualug u orIeHKa paprrtrrHhrx rvrrore3
rrp o ucxox Aelaufl . x<lt g Hr4. llolyr e n v e rrp eAcraBJr e H ]

o6 ycloxHeHr{u xr{Bbrx opraHu3MoB Ha 3eune n
lpoqecce sBoJrrorlr4n I vueHze gKclepuMeHT€urbHbr.

rryreM BEIrBJr.f, Tb a.{aUTr{BHue oco 6eHHocrr{
opraHLr3MoB, trx orHqcLrrenrnrrft xapaKTep.
OguarouJreHrr e c Her(oropbrMr{ [peAcraBr.rreJr.rrMLr
peAKr{x 14 r4crre3arorJltrrx Br4Aon pacreuuit u
xt4 BorHbrx. flpone4elrv e orrtrcaltrr oc o6 efi oAHoro
Bvr4a no uopQolonE4ecroMy Kpr,rrepr,rn rrpu
BrrrroJrHe uuu ta6 op apopuofi p a6oru. B rrssneHze
qepr rrpr{cloco6neHfio crr4 opraHr{3MoB K pa3HbrM
cpeAaM o6nrartus (nq4uofi , Ha3eMHoBos4yunofi ,

nouaeHuofi)

A

T

Ilcropun pa3Brrrrrfl
oBoJrroq[oHHbrx uaefi

I4zyuenue H acn eAr,rr H eroBeqecrB a Ha rrpr{Mepe
3 H aKo M crB a c z cr o p4efr p a3BLrrvfl g B o nro rlkr oH Hbrx
u4efi. K. Jlunneq, X. E. JlarrrapKa 9.,{apnuna.
OqeHznaHlre ponz e$onroqzoHHoro freHLrf, B

Qopuupo BaHkrLr coBpBMeHHofi ecrecrBeHHo-
uayruofi Kaprr4Hbr rutlitpa. Pagnurue cnoco6nocru
rcHo r4 TotrHo I{3nafaEb cBoI4 MbrcJII4, JrofI,IqeCKr4

o6 ocnosrrBarb cBoro rorlKy gp eHus, Bocnpr4 Hr4 M arr
Lr aHaJrvr3upo B arb M Hp Hr{.rr c o 6 e c e,qru,IKo B, npkT 3 H aB€

npaBo Apyfofo qeroBeKa Ha r4Hoe MHeHLre

fl

MnnpoenoJrroqrrfl
MaKpogBOJrr0qr{f

OgHaKoNdJreHLr e c KoHrIe[ \uefi BLrAa, ee KpLrrepr{rM
no46op lpr,rMepoB rdro, qro rlonylrflrJufl.-
cTpyKTyp H ar eAr4 Hr4\a BLrAa r{ 3 B o Jrro rlr4 14.

Os H aroN,IJI e Hr.r e c A Br4xylq lrvrr4c g, ckrnavru 9 B onro rII4.

r{ ee AoK€BarerucreaMu. VceoeHLre roro, rrro
ocHoBHhrMLr HanpaBJrpHr4fl MLr 9BOJTTOqUOHHOTO

rrp orp e c ca .rrBrrrorcs 6 raororu.recruft np orpec c 14

6uororu.{ecrufi perpecc. Yuenue orcrarzBarb
MHeHr'r e, o coxpaH eslru 6uororn.recKoro
uuoroo6pa3r.r.rr KaK ogHoBe ycrofivunocrrr 6uoc$ep
I,r nporpeccr4BHofo ee pa3BLITt4s. Yueuue BbIf,BJrrTb
IIpv qnHbr BbrMkrp aHw BvrAoB

I,

,I

AHrponoreHe3 Auarug r4 orIeHKa pa:iluuuux rr4[ore3 o
lpoucxoxAeHr{r{ qerpBeKa. Passurze yMeHr4{
crpor.rrb AoKa3areJrb4yro 6ny ro cpaBHurenrnofi
Xap aKTepI{ CTLIKe qeIOBeKa I{ IIpI4 MaToB, AOKa3bIBafl.

44lgAcrso. B rueJrelrr4 e eranoB eB oJrrorlr{r.r
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qeroBeKa

rtre.noneqecKlre pacbr YueHue AoKa3brBarb paBeHcrBo qeJIoBeqecKI,IX pac

Ha ocHoBaHr4r4r4x poAcTBa 14 eAr{HcTBa

[por4cxox 4eHns. Pagsurze ronepaHTHocrr4,

KpLrTLrKa pacu3Ma Bo Bcex efo npo.f,BJreHLrrx

Srcorornq - HayKa o
BSaUMOOTHOUTeHIIqX

opraHrr3MoB Mer(Ay co6ofi
rr oKpylKaroulefi cpe4ofi

I4zy ueuue o Ko Jr o rlt rr e c Kr4x Q arrop o r u ux Brrr4flHrls

Ha opfaHLI3MbI. 3garoucrBo c gKonofr4rrecKlrMl,I

cLIcreMaMvr, vrx szAonofi u [pocrpancrseHHofi
crpyKrypaun. Yuenue of'sncH.f,rb npuqLTHbr

ycrofiunnocrz I4 cMeHbI gKocllcrena. OsHaToMJIeHLI

C MEXBI{AOBbIMI{ B3AT4MOOTHOIIIEHHflMI{ B
gKoclrcreMe : KoHKypenquefi , czvr6uoaovr,
xlr rrIHLI rr e crBo M, nap a3vrrvr3 M oM. Yuenu e crp our rb
.rrpycHocrb pacrureJrbHoro coo6rqecrBa, [uuleBbre
qerrz kr cerLT n 6zoqeuo3e, a raKxte gKoJlorurlecKl{e

rrr{p aMr4Arr. 3nanue orflnrrr.rreJlbHblx npLI3HaKoB

t4 cKyccrBeHHbrx coo druecrB - 
arp ogKocI{creMLI 14

yp6oerocucreMbr. Onucasue aHrpoloreHHblx
r43MeHeHr4fi s ecrecrBeHHbrx rIpI4poAHbIX

nan4uraQrax csoefi MecrHocrut. CpannlrreJrbHoe
olucaHr4e oAHoft r43 ecrecrBeHHblx npI{poAHbIX
c?rcreM (Hanpuvrep, neca) u rarofi-Hu6yas
arpogKo cr{creMbr (uaupzrvrep, rrrreHl{rlHoro nonr).
CocrasreHze cxeM uepeAarlu BeIIIecrB LI gHeprI{I{ l

uerrrM rrr4TaHkrfl. B npr,rpoAnofi ercocl4creMe I{

afporleHo3e

o

BuocQepa - r.no6arbHaq
3KOCItCTeMa

OsHarordJreHr4e c yqeHLIeM B.I4.BepuaAcKoro o
6uocQepe KaK o rrto6a-rlrnofi eroczcreMe. Haru'rLr
npeAcraBJTeHr4s, o cxeMe 9KocLIcTeMbI Ha npl4Mepe

6uocQepu, KpyroBopore BerrlecrB I{ npeBparIIeHLII4
gHeprlrv n 6zocQepe. VueuLre AoKa3brBarb poJrb

xr4Bbrx opraHr43Mos s 6uoc0epe Ha KoHKperHbrx

npr{Mepax

EnocQepa u qe.,roBeK HaxoxAeHlre cB.f,3t4 LT3MeHeHLur a 6uocQepe c
nOCneACTBIdflil'.[Id AetrTeJIbHOCTLI IIeJIOBeKa B

oKpyxarorqefi cpe4e. Vueuue orpeAeJurb
nosgeficrBr{e npor43BoAcrBeuuofi Aef,TeJIbHocrLI Ha

oKpyxaroqyro cpeAy s o6racrz cnoefi 6yayqefi
npo$eccvru. OgHaroMJIeHI{e c uo6amHbIMH
gKoJrorrrqecKr4Mrl upo6reuaMr4 v yMeHrIe

onpeAen.rrrb nyrlr ux peureHus' OnucaHne vr

npaKTr{qecKoe co3A anure I4cKyccrBeuuofi
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oKo cr{creMbr (np ecHoBoAHoro aKBapr{yrvra). Peruenr
e Koflorr{qe oKLT x 3 aAaq. r{erraoHcrpnpoBaHrre yMeHIIj
no craHoBxu qenefi AeqrenbHo crLr, uraHkrpoB aHns.

co6crseHuofi 4erreJrbHocrrr AJrfl Aocrr{xeHr4t
nocraBJreHHbrx qeleft, npeABnAeHr4r Bo3Mo)KHhrx

pe3yJrbraroBgTlrxAefi crr;ui1opraHr{3arlurkr
caMoKoHTp o rrfl. kr orIeHKr4 nonrreHHbrx pe3yJrbTaTol

O6yveHue co6nroAeHlrro [paBLrJr rroBeAeHurr B

npr4poAe, 6epexuovry orHorrreHr4ro K

6 nor o rra.recKr4M o6r errau (p acrenzrM, xrlBorHblr\
u ux coo6qecrnau) H r{x oxpaHe

e

Euonurca KaK oaHo rr3
Harf paereHlrfi duoloruu

u rcu6epnerrrKrr

OsHaroN,IJIeHI{e c rrpuMep aMn 14 crroJrb3 oB aHI{r B
xos.f, fi creennofi AesrenbHocrr{ lroAeft
u op Q o QyHKTILT oH€lJrbHbrx qepr opraHr{3 arILT Lr

pacreHufi rzr r{LrBorHbrx rrpt4 co3AaH}ru coBeprrreHHE

TexHI{qecKLrx cLIcreM r,r ycrpoficre lto aH€Lnortrv g

xI{BbrMI4 CLICTeMaMZ. 3UarOiVtCTBO C rpy6.rarrrUZ
crpyKrypaMr{ B xnsofi npupoAe r.r rexHr4Ke,
€rgp oAur H aM 14 rr e c KLr M r4 kr f r(Ap oALrH aMLT q e c KkT Mtr
ycrpoficrBaMLr s Nr.rsofi rrpupoAe 14 TexHr4Ke.

Vuesue crporlrb MoAeJrlr cKnaAqarofi crpyrryprr,
ucrronb3yeMbre B cTpor4TeJrbcTBe

i\.
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