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TTOfl CHIITEJIbHAq 3ANIICKA
-'i'

pa6o.ras [porpaMMa no 6uorof?rr4 Ha ypoBHe CpeAHero o6rqero o6pa:onafux

co cTaBJreHa Ha ocHo Ba;HI4:? CneAylouu{x HOpMaTI{BHO -np aBoBbIX AOKyMeHTOB :

Nn zzl-og (06 o6pasoeauuu n Poccuftcxoil

897 (06 YrBePxcAeHeu O|OC OOO> (c

rr3MeHeHI4fMI4 or 29.I2.2014r. Ns 1644, o't 3Ll2'2015r' Ns 1577 ' or ll'I2'2020r' it712);

@6rruron,peKoMeHAyeMbIxKI,IcnoJIb3oBaHpIIoilpupean[3aLry7!|
r.rMeroulux rOcyAapCTBeHHlTO aKKpeAI4TaqurO O6paSOBaTeJIbHbx IIpOrpaMM HatIaJIbHofO

O6rqero, ocHoBHOfo O611ero, cpeAHero o6ulerO O6pa:OeaHl4fl, yTBepxAeHHOrO npI4Ka3OM

MunucrepcrBa npocBerrleHr,rr Poccllficroft oeAepallvn oT 20'05.2020 J''lb 254 (c

rBMeHeHI,IsMlI or 23.12.2020 r. N0776);

ux rpe6onarrufi r ycnoBl,IfiM I,I oplaHl43aurau o6rreHl4' B

o6qeo6pasoBaTeJrbHbrx r{pexAeHIlflx, yTBepxAeHHbix IIOCTaHOBJIeHI{eM fJ]asHoro

focyAapcrBeHHofo caHr4rapHofo Bpar{a Pocct'tficrofi @sgepauvl4 or 28'09'2020 r' Ns 28

(CanIIuH 2.4.3648 - 20);

Vmaea MKOY COIII Ns2 c.n. llcrrrancY.

Pa6oqag [porpaMMa cocTaBJIeHa B cooTBeTcrBTII4 a llporpaMMofi no 6nonorrau'

p a3pa6 oraHHofi aBrop cKr4M Ko JrJIe KTI,IB oM IIOI p eAaKIII4eft I4. F. Ara$ oHoBofi ' 
B'VI'

Cueorna3oBa,2018 rol;

Yqe6no-rvreroAuqecnlrfi rcovrn'nercr:

1. <Euolorus: O6qas 6uonortas 10 ruacc' Fasonrtfi yPoBeHb) aBroPbI: B.VI'

Cusorra3on, I,I.F. AraSonona, E.T. 3axapona' M': flpoQa2018 ro'q

2. ((Er4ororug: O6qaq 6uolorus 11 r<nacc. Ba3osrrfi ypoBeHb) aBropbl: B.VI'

CraBorna:oB, I,I.B. Ara$oHoBa, E.T. 3axapoea' M': ApoQa 2018 rol'

MECTO TTPEAMBTA B I^IEEHOM IJIAHE

Kypc paccqr4raH Ha 138 qacoB r{acoB (2 uac:aB HeAeJIlo n pacuere na 35

yue6nux HeAenb n 10 rnac ce w2qaca B HeAeJIIo B pacqere Ha34 yre6Hrrx

He.IIeJIb e 11 xnacce).



I{elu I43f{eHLI{:

r cor{troJr usa*fl,o6yrarout r4xcflKaK BxoxAeHI{e B MLIp Kynbrypbl u corJvrilrbHbrx

oTHoIIIeHnft,o6ecneql4BalouleeBK[IotIeHI{eyqaqflxc]-::t.J"I4IIHyIorpyrFly
r4Jrrr o.rrIHOCTb-HoC?ITeJIf, e€ HOpu' qeHHOCTefi' opuenraIJKil OCBaLIBaeMbIX B

lpoqecce 3HaKoMcrBa c M?lpotvt xneoft rIpI4poAbI'

o rrpuo6uleHlle K [O3HaBaTelluofi KyJIbType KaK cI4CTeMe IIO3HaBaTeJIbHbIX

(naYuurrx qeuuocrefi,

HaKonJreHHbIX o6uecrBoM n c$epe 6nolornqecxofi rrayru)

opr4eHTarlr4ro B ctlcTeMe STI4IIeCKHX HOpM I',I UeHHOCrefi ofirocuTeJlbHo MeTOAOB'

p e3yJrbraroB I4 Ao cr uxesufr' o oBp eM e HH ofi 6 raonoruqe cKo fi uayxu

pa3BI{TI{eIIo3HaBaTeJIbHbIXKaqecTB[I4qHocTI4'BToMitI,IcIeIIo3HaBaTeJIbHbIx
r4HTepecou n 

"ry".nnro 
o6rqux 6uonor?F{ecKl4x 3aKoHoMepnocreft I4 CaMOMy

lpoqeccy HayrIHOf o tIo3HaHI4fl

oBnaAeHr{e yre6HO -[IO3H aBaTeJIbHbIMI4 I{ IIeHHO CTHO- CMbIC JIOBbIMII

KOMTTeTeHTHO CT{Mr4 4nr $ opN',lllpoBaHl4fl II O3HaB aTelrnofi I4 Hp aBcTBeHnofi

KynbTypbl,HayqHofoMI{poBo33peHI4.'I'aTaKXeMeToAoJlorvefi,6uonorra.IecKoro
3KcIIepI4MeHTaI4SJIeMeHTapHbIMI4MeToAaMI46Honorr4.IecKI4X

rrccJleAoBa:rtuit'

. soprvrupoBaHl4e SKoJIOfI4qecKoro co3HaHut' ueHHOCTHOIo oTHOIIIeHI',Lg K XIIBOI',I

lpllpoAe I4 TIeJIOBeKy'

3aAa'rn I{3YrIeHug 6uonorura :

r ocBooHr{e 3HaHr,I i  O6 OCHOBHbIx 6uonorl4qecKl{X Teopl4flX', .,Aeflx II npI',IHIIU[ax'

,BJrsrorqr4xcf, cocraBHOfi r{acrbro coBpeMeHnofi ecrecrBeHHoHayruofi Kaprl4Hbr

Mr4pa;oMeToAax6uonoru'{ecKl{XHayK(Unroloruu'feHeT}IK}l',oeJIeKIII4I{'
6raoreruroJroflrll, sKOJrOruu) ; o crpoeHrrr4, MHoroo6pasuu n

OCo6ennOCTflX SUOCucreU (Xlerxa, OpfaHI{3M' IIOIIyJI fllMfl' BVA' 6raOreOqenOs'

6uocQepa);nrr4arouluxcfl6uoloruqecKl{XoTKpbITI{{XI4coBpeMeHHbIXlIccJIeAoBaHvIflx
e 6uororruecKofi HaYKe;

ooBJI?AeHI4eyMeH}I'MI,IXapaKTepI{3oBaTbcoBpeMeHHbIeHar{HbIeoTKpbITIIflB
, o6n acru 6uorornu; ycraHaBJrr4Barb cBfl3b MexAy pa3BI{TI{eM 6r'ronoruu vr

couI4aJIbHo-STI4rIecK vl6vI, 3KOJIOrI4r{ecKHMI1 npo61euarul4 TIeJIOBeII9CT9a;

caMocrorreJrbHo npoBoAr4Tb 6uoflorn.{ecKrre uccneAoBalvrs' (Ha6nto4enue,

u3MepeHl4e' 3KafIepI4MeHT, MoAeJII4ponaHne) vT IpaMoTHo o$opiulrrr

loiryqeHHbre pe3ynbTaTbl; aHuM3VlpOBaTb u I4CIIOJIb3OBaTb 6EOnOru'{ecKyIo

nnQopN,raq"Io; ,ron*OBaTbcf, 6ruorrorrn"ecxofi TepMLIHOJIOTnefi n cI'IMBOJIUTofi;

pa3BI{TI4efIo3HaBaTeJIbHbIxI4HTepecoB'I4HTeJIneKTyaJIbHbIx14TBoprIecKLIX
cuoco6nocrefi s npoqebce try".rnr" npo6neNn coBpeMeHnofi 6UOnOru'IecKoft



HayKI4;[poBeAeHl,lfl3KcnepI4MeHTaJIbHbIXI{ccJIeAOBa[z|i4,peueH'If,
6uonoru.recKtlx 3AIAL,,MOAeJII{p0 Bal14fl'6uoloru-:IecKl4x O6teKros I4 llpoqeccoB;

BOCrrr4TaHrae y6ex,4eHHOCTI4 B B-O3MOXHOCTI4 no3HaHI4t 3aKoHoMepHocrefior<unofi

rprpoAbl, rr"oO^*la"*o"" 6epexnoro orHolrleuil -i-^il'i: 
co6nroAenus

3Tulre cKr4X HOpM rrp n [p o B e [e:Hvrlr 6 14 o JI o rn'{ e OKI4X }IC C JI e Ao B aHvII4;

ucno*goBaHr.e npuo6pereH'brx zsattuit u yrvrenufi B rroBceA'es'ofi )r{43H}r AJI'

orleHKrr ,ro.n.Am rBuia ceoeft AeflreJIbHOCrI4 IIO oTHOIIIeHI4IO - "13ry":^T:3
cpeAe,co6crseHHoMy3AopoBbto;nlrpa6oTKl4HaBbIKoBSKoIoruqecKo}I
KynbTypbl;ooo,"o"aHv'fluco6ruotreily:Ifl'Mep[posularrnrrrga6ofiesaHuit'u
BITILI-nnQeKIIrlI.

fIJIAI{IIPyEMbIEPE3yJIbTATbIoCBoEHI[f,
KYPCA EIIOJTOI.WVI

flerrenrHOcTb o6pasoeareJlbHofo yqpexAeHufl oSruero o6pasonanhIfl' B O6ytenun

6uonorun B cpeAHeft (nonnofi) u'cone .qonxHa 6'* HarIpaBJIeHa Ha Aocrlrx{eHrle

o 6yrarou vrwvrc fl' cneAya I{?IX Jr rI q H o crH blx p e3yJI bTaro B :

-peaJlfl3aruu 3Tr{qecKI4X ycTaHoBoK IIO OTHOIUeHuIO X 6uoloilaqecKllM OTKpbITWIM'

uccJIeAoB a'FivrflM Vr l4x p e3ynbraraM ;

-npr43Ha'ut BbIcOKofi qennOCTI4 XI43HI4 BO BC.X ee [pOgBJIeHI{tX' 3AOpOBbfl CBOefO }I

Apyrr{xmo,qeft,peaIII43auI4I4ycraHoBoK3AopoBoroo6pa:axLI3HLl;

-csopnrnpoBaHHOCTII fIo3HaBaTeJIbHbIX MOT?lBOB'9 HaIIpaBJIeHHbIX Ha IIOJIyqeHLIe HoBoro

3HaHr4f s o6nacru 6uoloruvr B ABflsvr c 6yayruefr npo$eccI4OHaJIbHOfi AesteJIbHOCTbIo

unu 6rrroBbrMlr npo6rreNaavr 14, eBfl3ailHbrMr4 c coxpaHeHlleM 'co6ctseuHoro 3AopoBbfl I{

gKoJlorl4llecrofi 6eaonacnocrla'

MeranpeAMeTIIbIMII pe3yJIbTaTaMII OCBOeH?If, BbIIIyCKHVTKAMU Crapurefi IIIKOJI'I

[porpaMMbl rlo 6raononau {BJlgrorc{ :

-oBJratreHlle cocTaBJItrIouIlMrI ?IccJIe'uoBarelrcroft vI npoerruofi AetreJlbHocrr{'

BKIrOqair yMeHr4fl B?r,qeTb npo6neuy, cTaBI'ITb BO[pOcbI' BbIABI4raTb fI4IIOTe3bI' AaBaTb

o[peAeneHr{fl rroHfrrEfi, t<laccrasuuuPoBaTb' sa6npAarb' IIpoBo AvlTb 3KgIIepLIMenrrr'

treJlarb BbIBo,{br r{ 3aKJrrorl e51vrfl, crpyKTypnpoBarb MarepI4aJI, o6rxcnxrb' AoKa3brBarb'

3arquuarb cBoll r|.IAe}.I;

_yMe'r4e pa6ora* q pa3HbrMr4 r4croqHr4KaMr4 braonorr,r.{ecrofi rausopuauu}I: HaxoALITb

6uororuqecKyro rmsoprvrauTlo " 
pa3[r4rrHbrx r{cTorrH'rKax (rexcre yre6nura, HarrHo-



lronynflpHofi fluTepaType, 6r4onoru.IecKl4x CiIOBapsx 14 CIIpaBoqHI'IKaX), aHNrLrSUpOBaTb

II oueH]IBarb TIHoOpMaIII4IO, Upeo6pa3oBblBarb IrH- -i'

Sopvraqulo I43 oAHofi Sopurt B Apyrylo;

-cuoco6Hocrr nrr6'parb ueJreBbre r4 cMbrcJroBbre ycraHoBKr4 B cBoax Aeficrsvrffi' vr

rrocrynKax rro orHorueHlrro n xunofi rrpnpoAe, 3,qopoBblo cBoeMy u oKpyxarorll4x;

-yMeHlre aAeKBaTHO I{CIIOJIb3OBaTb peqeBble cpeAcTBa AJIf, ALICKyCCItrI4 LI apTMeHTaIIULI

CsOefi 1O3I{III4LI, cpaBHIIBaTb pa3Hble T9TIKI,I 3peHl{fl' apryMeHTLIpoBaTb CBOIO TOqKy

3peHHf,, oTcTaLIBaTb cBolo no3I4III',Irc'

flpe4uerHble Pe3yJrbrarbl

Y.ralquficr Aonx(eH:

-xapaKTeprr3oBaTb BKJTaA BbrAaroql4xc{ yqeHbIX B pa3B?Irne 6raololuqecKofi'uayrvt;

-xapaKTepu3oBarb poJrb 6uorornu n sopnrupoBaHkrvr HayqHofo Ml{poBo33penufl;

-orleHuBaTb BKJIaA 6uonoru'IecKl4x reopr'rfi B $opruupoBaHl{e conpeuennofi

ecrecrBeHHo-Ha1^rHoft rapruHbl MI'Ipa;

-BbI.EeJItTb oCHoBHrre ceoficTBa xt?IBOfi npupo4rt u 6uolOruqeCKUX CIICTeM;

-uMeTb IIp eAcTaBJIeH?Ie o6 yp onn eeoft opraH I43aII vtu xur'oiT' npnpoAbl ;

-rrpLrBoALITb AoKa3aTeJIbcTB a yp OBH eBofi opranu 3aI\vIu x<H Bo ft npl4poAbl ;

-rrp eAcTaBJI{Tb ocHoBHbIe MeToAbI I4 3TaIIbI HarIH o f o plcc JIeAOB AHVfl;

-a1aJrvr3r4poBarb r{ orleH?rBarr 6uororrdqecKyro raHoopvraqulo, rloJlfraeMylo I43 pa3Hbrx

I4CTOIIHI4KOB.

-XapaKTepU3oBaTb coAep)KaHl{e Knero'{Hofi TeopI4I4 Lr IIoHI4MaTb ee poJlb B

S opvrrapo Ba:FiLIu coBpeMe HHofi e crecTBe HHo -Hayryr o fi KapTIIHbI MvIpa;

-3HaTb I4CTOpUIO lI3yIreHI4t KJIeTKI4;

-r{MeTb rlpeAcTaBJreHrre o KJreTKe KaK IIeJIOCTHOfi 6[OlOrUqecKofi cucTeMe;

' c.rpyKTypnofi , QynKIITIOHaJIbHOft I4 f eHerHtI e cKOft

eAI4HI'IUe XI'IBO|O,

-rrpLrBoAI{Tb AoKa3aTeJIbcTBa (apryrvreuraqurc) eAI4HcrBa XI4Bofi I4 HeX}IBoft upupo4u'

poAcTBa x{4BbIX OpfaHrI3MOB; 
4



- cpaBHHBaTb 6I{OnofI{qecKI{e

lpLIpoAbI, eyKapI{oTI4lIeCKI'Ie

o6rexrrt (xrawru'recxzft cocraB TeJI xnnofi Ia neNlrsoft

v [poKapl/torl'IqecKlab KJIeTKI{' KJIeTN}I pacTeHLIE'
e

.IIpeAcTaBJI'TbcyIIIHOcTbv-3HaIIeHI{e[poqeccapeulvl3al\vTv|

un$opuatlur s KnerKe;

_rrpoBoAr4rr 6uororr4rrecKr4e 
'rccJreAoB 

aHr4': craBr4Tb orrbrrbr, na6nroAarb r{ orll4cblBarb

KJr.TKI4, CpaBHUBaTb KJIeTK?I' BbI,'eJL'Tb cyilIecTBeHHble npI{3HaKI{ CTpOeHI{',I KJI.TKI4 14

ee opraHorlAoB;

-rroJrb3oBaTbcs coBpeuennofi quToJlofl4qecroft TepMI4HOJIOTUefi ;

-IIMeTbIIpeAcTaBJIeHI4'oBI{pycaXpII4XpoJII4BXI43HI{ApyruxopfaHLI3MoB;

-o6ocnosbrBarb z co6moAarb Mepbr uposunaKTr4K, BlrpycHbrx ga6onesa*uia (u rov

rr?rcJre BITItI-unO ercqnu) ;

_Haxo.^r{Tr 6uononzqecKyro unsopnraq}ra B pa3Hbrx lrcrorrHr.rKax, apryMeHTklpoBarb

cBolo ToqKy 3peHl4s;

_a*uwr3yrpoBarb rr orIeHLrBa6 6uonorr{qecKylo raHSopMaIIuIo, [oJlyqaeMylo I43 pa3Hblx

LICTOIIHHKOB;

-r{MeTb npe,ucTaBJleH[e o6 opraH[3Me, efo oTpoeHvII U I]poqeccax xLBHeAetTeJIbHOCTI4

(o6rr,reH BeIIIecrB, pa3MHoxeHrde, AeJreHne KJrerKLr, orlJroAorBopeune), rrlnoroo6pa3vlvr

opfaHI,I3MOB;

-BbrAeJItTb cyIqecTBeHHbIe IIpI43HaKu opraHll3MoB (o4uorueTgtlHblx 14

MHofoKJIerouUHx), CpaBHI{BaTr 6uolon{rlecKl'Ie o6rertrt' csoftCrea vT npOqeCCbI

(nJlacru.{ecrufi r4 3Hepferu.recxr4fi o6vren, 6ecnonoe I4 TIOJIOBOe p€I3MHOXeH}Ie, M}ITO3 I4

xrrrBoTHbrx u rpr,r6on) n $opruyilllpoBaTb BbIBOAbI Ha ocHoBe cpaBHeHufl;

.[oHI4MaTb3aKoHoMepHocTIILIrF.AuBvII.yaJIbHoropa3BuTl{lfl'

HACJIE.IICTBEHHOCTII I'I I'I3MEHIILIBOCTH ;

rracJIe,4CTBeHHOI4

uefioa, su6puoHalrurtft V nocrelt6puosalrultfi nep1aoA, npf,Moe v HeIIpflMoe

pa3BplTr{e, HacJreAcTBeHHOCTb U I{3MSHr{I4BOCTb, ,{oMl4Hag11rrrfi vr peqeccl4BHUfi) V

Sopuynr,rpoBarb BbIBoAbI Ha ocHoBe cpaBHeHI{{ ;

opraHrI3MOB,

-XapaKTepI43oBaTb coAep)KaHLIe 3aKoHoe f. MeH#eJIt ra T' X' Mopraua u IIoHuMaTb ux

ponb n sopvrupoBaH?ru coBpeMeHnofi ectecTBeHHg-Hayunoft KapTuHbI M?Ipa;



-peurarb SJreMeHTapHbIe feHeTI4qecKI4e 3a4Aqr4',

cKpeIquBaHI'If,; tloJrb3oBarbcfl coBpeMeHHOfi

CI{MBOJII{KOI4;

-IIpLlBO.qUTb AoKa3areJrbcrBa poAcrBa xtHBbIX OpraH[3MOB

teHerI4KI{ I{ sM6pI4OJIOf rI}1 ;

-o6rscugTb oTprrqaTeJlbHoe n,I','"I4e aJIKOfOJItr, HIIKOTUHa' HapKoTI4IIeCKI',tX B.III.CTB Ha

pa3BVTVe3apoAbIIIIaIIeJIoBeKa;BII|4flH]'|eMyTafeHoBHaopfaHI43MI{eIoBeKa;

-xapaKTep?r3oBarb Hapyureg ufl, pasBprrplfl OpfaHH3MOB' HacJIeAcrBeHHbIe sa6olenauu'l'

ocHoBHbre BkTAbI Uyraqufi ;

-o6o*rosbrBarb r4 co6JrroAarb Mepbr uposranaKTr{Kr4 BpeAHbrx nprBbFIeK (Kypeglle'

aJIKOIOJII43M, HaPKOI'IaHZX) ;

-BbrsBJrrTb ucTor{HLIKI4 MyTareHoB B oKpyx(anu1efi cpeAe (xocrenno);

-rrMerb IIpeAcraBJIeHI{e o6 yqeHuu H' VL Baeunoea o IIeHrpaX MHoroo6pa3llfl u

npollcxoxAeHl4' KyJIbrypHbIX pacreuuit;

-XapaKTep?I3oBaTbocHoBHbIeMeToAbI14AocTI{}KeHufl'OeJIeKIII{LI;

-orleHr4Barb orr{qecKlre acrreKTbr HeKoropbrx ?rccJreAoBa*vrfr' B o6,'acrl4 6uorexnoJlorull

(r<nonupoBaHr4e, I{CKyccTBeHHOe oIIJIOAOTBOpeHI',ie' HalpaBJIeHHOe u3MeHeHI4e reHowra);

_oBJraAeBarb yMeHrrf 
'r4 

vr HaBbrKaMu rrocraHoBKrl 6nonoruqecKl'Ix gKcrIeprIMeHToB I4

o6rscusrb ux Pe3YJIbrarbI;

_Haxo.{Lrrr 6uoror^recKy}o uH$opwraquro B pa3Hbrx r,lcror{Hr,rKax' apryMe'Tl{poBarb

cBoro rorlKy 3peHl'If,;

CO,IIEPXAHI4E KYPCA

10 rc"uacc

PA3AEJI 1'

ErIoJIo 
'urflKAK 

HAyKA. MET'A'I HAyrrHoro TIo3HAHI[f, (5 q).

Tevral..l..KparnanIIcTopIIfpa3BI{TI{fl6uolornu.Clrcrevra

6uoloruqecKux HaYK. (2 uac)

cocTaBJIflTb SJIeMeHTapHbIe cxeMbl

:.v

rese$raqecroft TepMllHoJlor[eu LI

e

Ha ocHoBe noloxenraft



o6reru Lr3yqegr4fl 6uoloruq xuBat IIpI4poAa' Kpaffiar vIcTlpvrs' pa3BllTvlfl

6uonoruu. Ponr 6uo,,or6 {ecKux reopnfi, v$efi: rulore3 B $opt"proBaEnvt

coBpeMeHnoft ecrecrBeHHogay.rnoft cucreMbl MI4pa' Cucreua 6uororu'recKrlx HayK'

. [euoHcrpallrlfl.

floprperu yqeHbrx. cxeulr: <<cefl3b 6uoloruu c ApyrLIMI4 HayKaMra>>' <<cncreMa

6raonoru'recKl{x HaYK)

Teua 1.2. Cyr{HOCTb II CeOfiCtBa ]I(I{BOro. YponHII OpIaHII3aIIil[ u MeTOAbI

no3uaHrlq xusofi flpupoAbl' (3 'raca)

cyunoc$ xrr3Hll. ocnoeHrre ceoficrea Nnnsofr MaTepun' xraeag [ptlpoAa KaK

cnoxHoopra'I{3oBaH*afl, uepapxuqecKag cI4cTeMa' cyulecTBy}oqa{ B IIpocTpaHcTBe |4

Bo BpeMeHI4. ElloJlorra'{ecKlle cI4cTeMbI' OcnosHge ypoBH}I opraHI{3aIWI Xl{Bofi

Marepuu. MeroArt rIo3HaHI4t xlleofr [pI4poAbI'

. flevroHcrpaullfl.

Cxeurt <Vponnu opraHu3alluuxusoiTMaTepI4I'I)), <<Cnoficrsa xfleoft MaTepulD)'

PA3AEJT 2.

KJTETKA (2O IIACOB)

Tervra 2.1. llcrOpun II3yrIeHIIfl KJIeTKII. K.nero'ilrafl Teoprlfl' (2 uac)

pa3surre znasuito KrrerKe. pa6oTbr P.fyr<a, A.eaH Jleeeuryr<a, K.3.Eepa, P'Epoyna'

p.Bupxna. Knero.{Has reopl4q M.IlIrrefigeua v T.llIeaHH'OcHoBHbIe noJIOXeHIIt

corpeirneuuoft r.nero-rHofi Teopur{. ponr xreroqsofi Teopr{r. B sopr'rnpoBa*vwl

coBpeMeHnofi ecre crBe HHoHay'IH ofr KaprI{HbI MI4p a'

. flevroHcrpauufl.
' Cxelura <<Msoroo6Pa:ue KJIeron)

a

Tewa2.2. Xuvruqecnufi cocraB KJIeTKI{' (8 uacon)

EAuncrsO 3JIeMeHTHOIO XI4MlIrIeCKOfo COCTaBa XllBbIx opraHII3MoB' KaK

AoKa3areJrbcrBo eAuHcrBa nporcxox Ae1ufl. Nfinofi rpl4poAbl' O6qnoc* xnnoit' u

nexxeofi [p?rpoAbr Ha ypoBHe xI{MI4qeCKnx 9JIeMeHTOB'

MaKpo3neMeHTbI,MLlKposneMeHTbI'ynbTpaMI4Kpo3neMeHTbI'I4xpoJlbB

Opranorenrr,



xl43HeAeflTeJrbHocTb KJIeTKI4 U OpfaHI43Ma' HeoprauuqecKlle BeIIIeCTBa' BoAa KaK

xolrr6enr Bcero )KLlBoro, oco6ennocrr4 crpo e'vrfl u €eoficrsa. MuHepaJIbHbIe^ coJrrr'

Q

3na-IeHUe HeopraHr{IIeCKIlX BeIIIecTB B xI43HI{ KJIeTKI4 I4 Opf aH?I3Ma'

opraHnuecKr{e BerrlecrBa cJIo}I(HbIe yrJlepoAocoAepxalrll4e coeArrHeHl{{'

H[sKoNaoJreKyJrrpHbre vr BbrcoKoMoJreKyJrspHbre opraHr4rrecKue BerrlecrBa. Jrunura'-

VrnesoAri:MoHocaXapv,tFb.,IIoJI[caXapI4AbI.Eelru.Hyr<nerrHoBbleKI{cJIoTbI:roIK,

PHK. VAsoeHue MoneKYJIbI AHK

opraHuqecKl4x BeIrIecTB B KJIeTKe I4 B

. flevroHcrpallun.

B KJIeTKe. Ilprlnqunl4aJlbHoe crpoeHrle vr ponb

opianuaue qeroBeKa.

rdlrrorlJla3Ma, sAPo. OcHosHrte opmHoI{AbI KJIeTKII:

a[ilapar f onr.4xra' JII{3ocoMbI' MI4Tox onnpr4lol' rIJIacrI4AbI'

,{uarpa1,rv6r: <<PacnpeAeneHl4e xuMI4qecKHX 3JI9MeHTOB B HexI{BOft npupo4e>>',

<Pacnpe,4eJleHlle XI4MI,Iq9gKHX 3JIeMeHToB e xunofi IIpHpoAe))' llepuo4l4qecKas

ra6luqa xlrM?rrrecKr/Ix 3JIeMeHTOB. cxeuu vr ra6luqrr: <<crpoeHlae MOJIeKyJIbI

6elrca>>, <crpoeuue MOJIeKynH ft{K>> , <<crpoeHlle MOJIeKyJIbI PHK)' <<Traurr

PHK), <VAsoeHue MoJIeKYnrr fHK>

pz6ocor'rrr. (Dyurqw{ ocHoBHbrx rracreft ra opraHo'rAoB KJrerKr4. ocnoeH'e orrLIrII{t B

crp o eHI4I4 xI{BorHo it' u p acrurelrHofr KJIero K'

XpovrocoMbr, r.rx cTpoeH[e ra syHrunu. Kapnorlln' 3naqeHl'Ie IIOCTOflHCTBA T{-krc[a v

Sopuu xpoMocoM B KJIerKax'

flpor<apraoTprqecKar KJreTKa: soprvra, pa3Mepbl. PacupocrpaHeHl{e I4 3HatleHue 6/axT:epuit

B rlp?IpoAe. Crpoeuue 6ar<repuallHofr KJIeTKIa'

Aeruoncrpaqnu.

cxeurr u ra6luusr <crpoeHue 3yKapnoTllrlecKofi rnerru>>, <<crpoeHlle NUSOTHOft

KJICTKU),

<Crpoeuue

<CrpoeHue pacrl4TeJlluofr

Tervra 2.3. CrpoeHIIe syKapl,IoTnqecnofi u [poKapuoTuqecKoft rclerorc

(6 vacon).

KreroqHas rueuSPaHa,

3H,IIOIJIA3MATI4IIECK A5 QETb'

lpoKapl{oru'{ecKofi KJIeTKI4).

4

KJICTKI{), <CrpoeHue xPoMocoMbl)),



t,
Jla6oparopnrre na6orrt

Ha6nroAeHrre KJTeTOK pacTeH Vtit vt xusoTHbIX rm.q n',rurpocKolloM.Ila foToBbIX

I]penaparax.

Cpanneuue crpoeH?Ie KJIeroK pacreHufi 14 xI{BorHbIX'

.Ilpaxrlrqecnue 
Pa6oru

2)

1 . flpuroro BJr e HH e 14 Orrvc aHI{ e M}I Kp o I]p e II ap aTo B KJI eTo K p acr enufr "

Tema 2.4.Peatrr{3arlrfl HaCJIeAcTseHuofi unQoprvraqnu B KJIeTKe (2 taca)'

ruil( HocrlTeJrb HacileAcrneHHofi

cnoficrna. fen. Euocranres 6erKa'

. flevroHcrpalllrrr.

T a6 tmr\a<<f eneru-re crufi KoA))' cxeMa <<Euo cusre g 6 ema>>

Teua 2.5. Bupycm. (2 uaca).

rausopnaaqnu. fenern'{ect<uit' KoJI' ero

PA3AEJT 3.

eMorrtTxltggl&

Bnpycrr - HeKJleroqHafl Qopvra 11<S3HI4' Oco6essocTll cTpoeHu{ u pa3MHOxeH}It'

3ua.reHlae B rlpllpoAe 14 xI43HI{ qeJIoBeKa' MepsI upoQNnarruxu u

p acrpocrp aHeHLIe BrIpycHbIX s a6 or enaHrafi ' IIp o S nnar<rur< a CflJr lta'

Cxeu a <Crpo eHue Bl4pyc a>), ra6luqa <flp o S Hn aKr?IKa CfWIn4a>>

OPIAHI43M' (38'racon)

Tevra 3.1. OpranurM - eAIIHoe qeJloe' MHoroo6pasue ?KuBbIx opraHII3MoB'

(1. uac)

Mnoroo6pa3rre opfaHr43MOe. oAHOKIIeTOqHbIe ?I MHOfoKIeToqHbIe opraHI{3MbI'

Kolonrau oAHoKrIeroqHbIX oplaHLI3MoB' '

Cxervra <<MHoroo6pa:ue oprauu3MoB>)

Tevra 3.2. o6vren BerrIecTB II IIpeBpauIeHIIe 3Heprul{' (4 uaca)

eI40Irc'IBtlg4g



onepreruuec*fi o6vre' coBoKyrrHocrb pearqrafi pac'ue''ne*vrfl' ciloxHbrx

opraH'rqecKr4x BeulecrB. oco6enHocrkt oHepferr4.{ecKoio o6uena y rpu6on ra 6axrepufi'
Q

Tunrr ilvTailvrfl..Anrorposbl I4 fereporpo$u' oco6eHnocrl4 O6ueua BeIqecTB y

rfl4BoTHbrx, p acTeH uia u 6 axtepuit'. llnacru-recKlaft o6vteH' @orocuureg'

. .Ilevroncrnaullll

Cxeua <flyrn uera6olra3Ma B KJIerKe>

Tervra 3.3. PagvuroxeHue (9 uacon)

,{eneurae KJrerKrr. Muros - ocHoBa pocra, pereHepaqr4vr, pasBr4Tvrfl' n 6ecnonoro

pa3MHOX e*yIfl..Pa:vtnoxeHlle: 6ecnoloe I4 noJloBoe' Tnnst 6ecnonoro pUBMHoXeHI''fl'

florosoe pa3MHoxeHrre. o6pa:onaH're rroJroBbrx KJreror<. Meftos. onroAorBopeH'Ie

y xLlBOTHbrx r4 pacreHr,rfi. EuororuqecK.e 3HarreH're onJroAorBopeHrrf. I4cryccrneHH.e

oTIbIJIeHI{e y p acre :nuit' u oIlJIoAorBop eHI{e y xI{BorHbIX'

. Aevroucrpauuu

cxeusr: <<Mnrog u vtefto:>>, <<fauerorege3>), <<Tr'rnsr 6ecnonoro pa3MHOXeHLLD)'

<<Crpoenrae sfiqexnerKl{ I4 clrepMaro3ouAa)

Terua 3.4. Vitrur.rBrrAyaJlbHoe pa3BllTue opIaHII3MOn ( onrorener) (4 uaca)

llprlaoe ?r Herrpf,Moe pa3BI,I1Ae. Svr6pI4OHaJIbHuft ra nocrel'r6puoHaJlbHblft Uepuog

p€r3BlITI4r. OcHosHrte sTarIbI

opfaHrI3Ma.

err,r6praoreHe3a. flprauunrr napyurennfi pa3Bvrrvts

onrorene3 qeloBeKa. peupo4yr<rr,lBHoe 3AopoBbe; ero 3HaqeHLIe [Jrfl 6yayqnx

. .nororerurff nroAefi. flocne.4crnue ,,lrkr^."vrfl' aJIKoroJI{, HI{K.TI4Ha, HapKor[qecKLIX

BerrlecrB Ha pa3Br{Trre 3apoAbrrua qeroBera. rlepuoAbl rlocren6praonailbHoFo pa3BI{TI4'f,'

. nevroncrpauuu

Ta6nuUu; <OcnosHble cTaAI4I4 OHTOTeHe3A)' <<llprrrlOe I{ HenptMoe pa3BI4TI{e))'

HarusAsrrfi vrarepraan AeMoHcTpupylolllue nocJIeAcTBIl{ HeTaTLIBHHx SarropoB

cpeAbl Ha ptrBllTrae oprdHt'tsvta'



--1'

Teivra 3.5. Hac.neAcTBeHHocTb II II3MeHtIIIBOCTb. (15 uacon)

HaCneAcrBeHHocTb I1 lI3MeHqI4BocTb - CsoficrBa OpraHu3MoB' fenernrca - HayKa o

3aKoHOMep-Ho crf, x HaOJIeACTBeHHO CTI4 14 I43MeHr{LIBOCTI4'

f.MeHnenr oQHoBOIIOJIOXHI4K reHeTI',IKII. 3axoHoMepHocTl4 HaCJIeAoBAHVtfi'

ycraHoBJreHHbre f .MesAenevr. Monoru6przrAHoe cKpeIqrIBaHI'Ie. flepeufi 3aKoH

MeH.[ens - 3aKOH AOMT4HHp oBa]H:[lfl.. Bropoft 3aKoH MenAels - 3aKOH pacuIenJIeHLIt'

3arou qlrcrorbr raMer. [uru6puAHoe cKperrlr{BaHne. Tpernfi saKoH MenAers - 3aKoH

He3aBvauM oro H ac Jr eAo B a*ufl ,. AH ar u g upylo 
'{e 

e c Kp e IrII4 B aHue'

XpovrocoMHas Teop[fl HaCJIeACTBeHHOCTI4. cqenleHHoe HacJIeAoBaHI{e [p[3HaKOB'

ConpevrenHble [peAcTaBJIeHI4e O reHe I'I reHoMe' BgallvtOAeficrege feHOB'

fenerrarca rroJra. Ilonoeble xpoMocoMU. cqenleHHoe c IIOJIOM HacJIeAOBaHI4e'

3arogouepHocTll U3M9HTILIBOCTH. HacleAcrBeHga.[ V HeHacJIeAcTBeHHaf,

rir3Merrqr{Bocrb. Mo4n$uKarlrroHHafl r43MeHr{I{BOCTb. Kou6unarkrBHas r'r MyrarluoHHa',I

n3MeHrruBocrb. Myraqlru. Tururr vrymquft . MyrareHnue Qarropbr.

3naqeHue reHeT1aKI{ AIq MeAI4III4H6I. Bnnsnue MyTareHoB Ha opraHLT3M qeJIoBeKa'

Hacle.ucrBeHHbr e 6 olegHH qeJlo BeKa, HX IIp!FI kr]gibI vr npo sun aKTLT Ka'

.I[evroHcrnaur'ru

cxeurr, r{rrnrccTprrpyrculr4e nrouoru6pl4AHble u guru6pl4AHble CKpeIUUIBAHVIfl;

cqelIrleHHoe HacJIe,4OBaH[e npI43HaKOB; IlepeKpecT xpoMocoM; HacJIeAoBaHVTe)

cuenireHgoe C froJrovr.llpunreprr nro.4HsI4KaIIUOHHOfi USUeuqLIBOCTLI' Marepualrr'

AeMoHcTpLIpyouII4eBJII4{HI4eMyTafeHoBHaopraHu3MIIeJIoBeKa.

3 ) CocraeJreHr{e npocreft ur4x cXeM CKpeIqI,IBaHI{fl .

P eruerure gneMeHTapHbIX reHerl,Iq e cKI4x 3 aAaq'

Irlayu enrae lI3M e Hr{I4 Bocrl4.

4)

s)



flpanruqecrcne na6oru

2) BrrxeneH're ?rcTorIHI.KoB MyrafeHoB B orpyNaroqefi cpege (roceeuno) z
,

orIeHKa Bo3MOXHbrx IIO CJIeACreufi I4X BJII4fl H r4fl' HA Op raHI{3MbI'

Tervra 3.6. ocnoerr ceJreKrlu[. EuorexnoJlorllfl. (5'lacon)

ocnosH CeJreKrlrrr4: MeTOAbI 14 AOCTI{X eHLIfl. fenerur<a - TeopeTvlqecKad[ OCHOBa

ceJreKrlr4?r. Cenerqus. Y'Ieuue H.VI'BasuJIoBa o IIeHTpaX unoroo6pa":ur 14

upoucxox Keilufi. KynbTypHbIX pacreuuit'. ocnoBHble MeToAbI ceneKIIkILI:

rufipuguzarJufl; r,lcKyccTBennrtfi ot6op. OcHosHrre AOAT'lIXeHI4s VI HaIIpaBJIeHpLI

pa3Br4 lvs' coBp eMeHsofi c ereKuLII4'

EuorexnoJrorr4-rr: AOCTI4X(eHI|I.' vr IIepcfIeKTI4BbI pa3BVIT]1,Lfl" fenHag I4HXeHeput'

KnonnpoBaHqe. feHeru.{ecKl4 MOA?IQuqraponaHHbIe opfaHH3MH' 3ruqecKlle acIeKTbI

p a3BUTVrfl.HeKOTOpbrx rlc c JI9AO eaHufi e 6LIOtexHo JIO;UI4 (X1OUZpOBaHLIS uenonera)

Kapra -
fleuoncrpaqrn
cxeMa <<I{enrprr unoroo6p a3ufl, Lr ilpol4cxox{ Ae]HvIfl' KynbrypHblx pacreHuft>>'

fep6apnue MaTepHaJrbI I4 KOJIIeKIII4I4 COpTOB KyJIbTypHbIX pacTeuuit" Ta6[LIIIbI:

<<flopo.4u AoMaruHr{x }KLIBOTHbIX>>, <<copra KyJIbTypHbIX pac'tenuit>>' cxevrrr co3I:aH'uA

feHerur{ecKrl vro,4usuql4poBaHHbIX rrpoAyKTOB, KJIOH?IpOBAHI/-€ opfaHu3MOB'

Marepuanbr, LlJrJrro cTpupyrculle Ao cTI4)KeHI4fl n o 6 [acru 6uorexno JIO| IIU'

. gncKypcuq Muoroo6pa3l,Ie CopToB pacreHrafi I4 IIOpoA )KUIBOTHbIX' MeToAbI

r{x BbrBeAeHLre (saounax I{HTepHeT-3KCKypcI{fl Ha ceJIeKqPIOHHyIO crauquro)

flparcruvecKrle Pa6orst

3) Ananu3 H OrIeHKa 3Tr4qeCKI,lX aCIIeKTOB p€I3B?ITI4' HeKOTOpbIX I{CCJIeAOBaHI4I4 B

'6uorexgoJlofI4I'I'

3AKJIIOTIEHIIE - 1' 'rac

PE3EPBHOEBPEMfl-lqac



l 1 KJAcc 
i

BeeAeHue- 1 qac

PA3AEJT 1

Bua (36q)

T e rvr a 1,1 I4cropnn sBoJrroqroHHblx u$efi (1 't)

I4cropvtn sBOnroqr4OHHbIX u$eft. Pasnnrne 6raoloraH B AOAapBI'IHOBCrcnft

nepr4oA. 3ua.aeuue pa6om K. Jlunuefl, yqeHun )It' E' Jfauaprca' meopuu )It'

Ktoeue. llpe4nocblnKll Bo3HIaKHoBeHI4q yqeHnfl r{' [apvuua'

Snolrouv.loHHafl'TeopLIflII.,{apnuHa.PolrsBonloquorrrrofiTeopLILIB

s opuup o B ailLrvr co Bp eM e un o fi e cTe cTB eHH O H ayrl u o fi r apruHbl MIdp A'

r .{evroHcTpaqgt. Kapra-cxeMa MaplxpyTa rIyTeIIIecTBvIfl' II' fiapr.una'

fep6apnsre MaTepLIaJIbI, K9JIJI9KIILII4' Qororpa$uut kr Apyr[e MaTepu€UIbI'

froKa3blBaroull4e vrH;LkrBvrp;yanbHyro Il3MeHr{I{BoQTb vr pasuoo6pasne copToB

KynbrypHbrx pacreH*Tfi u uopoA AoMalxHrrx )KI4BorHbIx'

r OcnosHtre uoHqrlrx. 3eonrcqrat' KpeaqnoHpl3M' rpancQopMI,I3M,

sBoJIrouI4oHLI3M. fpynnonaa u r4nI;r4Bvr[yanblE^afl ll3MeHqrlBocrb'

I4cxyccrseHHtrfi or6op. Eopn6a 3a cyIIIecTBoBaHl{e. Ecrecrneunrrfi or6op'

TervraL.2ConpervreHHoe3BoJIIOquoHHoeyqeHIIe(16u)

BvtA er.o Kpr4Tephvr. IlOnylxqz4f - 
cTpyKTypHAfl' eIiuHI4IIa BVrI.a' eEvHvIIla

OBonroquu. CuumemurtecKa.fl meopu-f g6oJttol4uu' flnr'Ixyqr're cLIJIbI

sBonroqun: MyTarluosnsrft npouecc' IoIIyJI.flIII4OHHbIe BOJIHbI' vI3OIIflI\kIfl''

ecrecrBeHnrrfi or6op; r4x Brrvrfl:nvre Ha renoQouA rronynil\krvr. [nuxyluufi n

c]]a6utlr3l{pyrcIqr,rfi ecrecreesnsrfi or6op' AAanraUI4LI opraHLI3MoB K ycnoBl{flM

,o6urattufl KaK pe3ynbTaT 4efiCreu.s ecTecTBeHHOfo or6opa. Bragoo6pei3oBaHlle

KaK pe3yJrbTaT sBonrour4ra. cnoco 6:bt u IIyTUBU4OO6p asoBaiHatfl'

coxpaueuue unoroo6pa3vrfl, BI4AOB KaK OCHOBa ycrofiut',tBofo pa3BvITVIfl'

6uocsepsl. fnaenue HnnpasneHun sBoJttot4uoHttozo npoqecca'

Euonozuqecrcutt npozpecc u 1uonozuuecrcuil peepecc. flpuuunbl BbIMLIpAHvfl'

BHAOB.



.{orca:areJlbcrB a 9B onrolru I4 opraHn r{ ec Koro Ml4lpa'

r Aenaon arpa\ufl.. Cxevra, llJrJlrocrpl4pyrollafl ipmtepu" BVlp.v" Ta6nyuat u

cXeMbI: <,{nnxyqne clIJIbI SBoJIIoIII4u>>, <<O6p a3oBa-n:ae HoBbIX BIIAoB)>'

(cxo.trcrBo HaqaJrbHbrx cral'r4fr, sM6puoHaJrbHoro pa3Bvrrprg' rro3BoHoqHbrx))'

fep6apun, lcolleKUl4l4 vr 1iPYTVe Harn-sAHble MaTepI4aJIbI, AeMoHcTpllpylorqlle

np7cnoco6neuuocrl opraHI43MoB K cpeAe o6urauus' vr pe3yJIbTaTbI

nz4oo6p a3oBaHvrfl.. Ta6nuqrr, Myn.slKT vI Apyrl4e Harn'flAHble MaTepuuUIbI'

AeMoHcTpI{pyrcqLIefoMonofl4l{HblevIaHLTIo|I4qHbIeopfaHbl'uxcTpoeHl4e'I

IIpoI4cXox(AeHI4eBoHTofeHe3e;pyAI4MeHTbII4aTaBI,I3MbI.

I JIa6oParoPHbIe Pa6oru:

l)onucanue oco6efi. F'ulia uo rvropsoJlofl4rlecKoMy KpI4TepI{rc.

2)BrrxueHr4e r,r3MeHrrr,rBocTrr y oco6efi oAHOfO BrIIa.

I flparcru'recKrle Pa6o'ru:

l)BureleHple npucnoco6lennfi opraHI43MoB K cpeAe o6urasus*

r Sncnypclls

Mnoroo6pa3ne BI'lAoB (or<pectrocrl4 urxolu)'

r OcnonHrre noH-ftpl.f,. BIaA, IIonynflIIufl; Vx KpI{TepI'In. feno$oHA' ,{nnxyque

cI,rJIbr oBonloul4lr: Myraqraonnrrft [poqecc' norIyJIflIII4oHHbre BoJrHbr, vr3olrfll\vlt'

ecTecTBeHHbrfi oT6op. .{nr,rxyUnfi vr aTa64nvrcI4pytoql4fi or6op' Cnoco6u u

rryrlr BLIAOO6p A3OF, AH.Vrs*

Tema L.3 flpoucxolr(Aerrue xu{3llu na 3enn.ne (6u)

passzrr4e npeAcraBnelvrfi. o Bo3HlrKHoBeHI4r4 >Kvr3nu. Onatmat @. Pedu, If'

II acm ep a. T unore3br o npo u cxo)KAeHLII4 X(I43HI4.

' ConpervreHHble B3fJItAbI HA Bo3HLIKHoBeHLIe )KI{3HI4' TeOpUx Onapnua

Xonnefina. YcloxHeH?re xrr4Bbrx opfaHI43MOB Ha 3eVrne B flpoqecce SBoJIIOqU}I'

r fievroHcTpalll4fl. Cxeurt: <<BosHIaKHoBeHI{e oAHoKneTor{HbIX SyKapI4OTI4qeCKpIX

opraHI,I3MOB), <<3eonrcqnfl, qAITUTeJIIHOTO MHpa))' <3SOIIOqIIfl XIIBOTHOrO Mplpa)'

Penpo4yrIIlII4 KapTI{H, Il3o6pax(arcury1x $nopy n Qayny pa3ILIr{HbIX ep I{ [epLIoAoB'

oraueneJrocTr4, oTreqaTKu opraHu3MOB B ApeBHI4X nOpOAax.



I IlparcruqecKaq Pa6ora

2)AuasmZu orIeHKa pa3nl4rlHblx fun6Te3 uporacXoxii*eHvrfl' XH3HI{' 
e

t 3rccrcypcun

I,Icmopua pasilumufl )tcu3Hu ua 3eaane (rcpaeeeduecrcuil uyseil).

r ocnonnrre uonsrus. Teopnx ouapuna XOnAefiHa. X?rNaII'Iecras SBOJIIOUU''

Eraororu.recKafl 3BOJrrOqU{. llocreneHsoe ycnoxHeHl4e opraH?I3aIII4I{ 14

lrpucnoco 6rle]Hus. K ycJroB?r.rrM BHeIIIHefi Cpe4rr opfaHI43MOB B llpoqecce 3BOJIIOqUU'

Terua 1.4 ilponcxolnAeHl'Ie qeJroBeKa (7 'i
funotegrr [pol4cxo)K [e]Hvrs. qeJIoBeKa. flonoNeHue qeloBeKa B CLICTeMe ]KI4BOTHO|O

Mlrpa (r<nacc Mner<onraTaloulre, orpf,A llpuuarlt, PoA Jtroru)' 3eonrcqgfi qeJIOBeKa'

ocHoBHbre graflbr. pacrr r{eroBeKa. flpoucxocrcdeuue vello7eqecKux pac. B[Aosoe

E,III{HCTBO ITEJIOBEIIECTBA.

r ,{enroucTparlur. cxevra <<ocHonHrte STalbI sBoJIIOq[u IIeJIOBeKa>)' Ta6luqrr,

Ueo6paNarou1r,le CKe JIeTbI II9JIOB eKa I4 IIS3BOHOIIHrIX x{I4B OTH6IX'

Jla6oparopHble Pa6orul

3)Brr.seneHue [ppI3HaKoB cxoAcTBa sapO,4rtruefi qel6BeKa u IpyrIlX

MJreKOrII4TarouIux KaK AOKa3aTeJIbcTBo IAX pOACTBa'

IIpanrn.recKafl Pa6ora

3 ) Auanras 14 oIIeHKa p a3n[qHbIX rgnoTe3 11p oI4 cxox AeHvIfl' IIe JISB eKa'

r Srcrypcuq

IlporacxoxAegl4e vI 3BoJIIoqZtr IIeJIoBeKa (ucroprauecruft kIIIvr KpaeBeArIecKIII4

rvrysefi).

r OcnosHue nonsrus. flponcxoxAeHue rreJroBeKa. OcHoeHbIe 3Ta[bI3BoJIIoqrII4.

' [nuxylUl{e c}IJIbI aHTporloreHe3a. I{enoseqecK[e pacbl, I4X eAI'lHcTBo'

PA3NEJI 2

SKOCIICTEMbI(20u)

Tewa 2.1 SrcolornqecKlre.Qarcroprr (5 q)



XI{3HI4

HQ

opraHu3MOB.
J

opeaHl,tsivtbt.

[apa3LITLT3M'

Tervra 2,2

BrAosa-fl

pacrurenbHofo

qeIII/t u ceT?I;

SKOC}ICTeMe.

r Jla6oparopnble Pa6orn

Oprannsu I4 cpeAa. llpe4ryrer V salav]|_ 3KoJIorLlLl' SroloruqecKl4e Sarcroprt cpeAbl

(a6uorrauecKl4e, 6lrorn'recKlle' aHTpoloreHHble)' ux iila'reHue e

3at<ououepHocmu *tluf'Hun sKonozuuecKl'tx $arcmopoe

BgauuoOtHoIIIeHI,I{ Mexqy opraHI{3MaMI4. MeNsuAonHe OTHOIIIeHI4g:

xn[IH[aleci'no, KoHKypeHuI4{' cl4M6uog'

r Aerr,roHcrpallllx. Har[-sAHue MarepLIaJIbI, AeMoHCTpIApyroqI{e BITI.IflIJI.{e

3KoJroruqecKr4x $arcropon Ha xr4Bbre opraHlr3Mrr. rlpurr,repbr cr,rM6?ro3a B nprlpoAe.

r ocnosHrre noH.f,rns. SKororn.s. BHeurrr.as cpeAa. 3roloruqecKue Qartopu'

A6uorn.recK?re, 6uoruqecrue vr aHTporroreHHble Qar<ropH. IIapa:lITu3M,

xHIIIHUqecTBo, KOHKypeHIIr,lt, CHMSUOS. SKOnOru'{ecKaJI HI',IUIa.

Crpyrcrypa sKocl{creM (7 q)

rpocrpaHcrBeHHa.r crpyKrypa 3KocucreM' llutuesrre cBfl3n'

KpyfoBopoTBeIIIecTBv] IIpeBpaIqeHI4fl'sHepfI4I4BsKocLIcTeMaX. llpu.rranu

yCTOfiWrOCTLI V cMeHbI sKocucTeM. BlusHne r{eIOBeKa Ha 3KOC}ICTeMbI'

I4cr<yccreeHHble coo6ruecrBa - 
arpor{eHo3bl'

/{enroucrp ar\ufl. cxeua <flpocrpaucTBeHHat cTpyKrypa 3KOOIICTeMbI (rpycuocrr

coo6ulecrBa)). cxeuH u ra6luqrr, AeMoHcTpnpFoIIIUe ruIUIeBbIe

3KOIOfr{r{ecKI{e III4paMI4AbI; KpyroBopoT BeII{ecTB T4 3Heprul{ B

4) ComasJIeHI{e cXeM [epeAarll4 BeIIIecTBa LI sgeprllu (Ueuefi rwrcauus) B

gxocuctelrle*.

5) CpanHrareJlbgaf xapaKTepllcTl4Ka npllpoAHblx 3KocI'lcTeM I4 arpo3KocucTeM

cBoefi MecrHocrl4.

flparcruuecKrre Pa6oru

4) BgrnleHrre aHTpolofeHHbrx I43MeHeHLIfi e eKoclacTeMax ceoeft MecTHocTI{'

5) I4ccreAosailue usMeHeHUfi B sKOCUCTeMax Ha 6EOrOrn'{ecKux MoAen'flx

(arcnapuyvt).

6)Peruenne 3KoJIorI4rIecKHX' 3ararl'



r 3r<crypcug

EcrecreeHHbre (rec, ,,o,,e 14 Ap.) I4 LlcKyccrBeHHble i"upn, oaA, cKBep '{IrKoJIbI,OePua)

SKOCLICTEMbI.

r ocHosH'e noHxrr,rs. Dr<ocuereMa, 6raoreoqeuos, 6uoqenog' arpolle'o3'

flpo.uyueHTbl, KoHcyMeHTbI' pe'qyueHTbl' flurqesrte uenll Lr ceru'

Tervra2,3Enoc{epa-r.no6aJlbHag3KocllcTerua(4u)

EnocQepa - rno6al b1afl.3Kocl4creua. CocraB n crpyKrypa 6nocsepu' Y'IeuEe B'

14. Bepna4croro o 6nocsepe. Ponr )KI',IBbIX opfaHI{3MoB B 6uoc$epe' Euotrlacca

3er'rnu. Euonozuraecrcuil. Kpyzolopom 6e1/4ecms (ua npuuepe Kpyzolopoma eodut

u yenepoda).

r .{errroH cTpar\vrfl..Ta6nnqg I4 cxeMbl: <Crpyr<rypa 6uocfepbl)' <<Kpyronopor BoAbI

B 6[ocoepe>, <<Kpyronopor yfnepoAa B 6uoc{epe>. HarnsAnufi Marepl{€il'

oTpaxa1g n\vir BrIAoBo e p asHoo6p a34e XI'IB6IX op raHI43MoB 6 uo c Q eprt'

OCnoeHrre uoHxr'g. Euocoepa. XusOe BeuIecTBo' 6uoreHuoe B.III.'TBO' KoCHoe

BerrlecrBo, 6raorocnoe BeIIIecrBo' F[oMacca 3eunu'

Tervra 2,4 Euoc$epa u qeJroBerc (4't)

Er,rocsepa n qeJloBer<. fno6anbHble 3KoJlornqecKl4e npo6neuu V nyTlg I{X peuIeHI'It'

flocre.ucr Bufl, AeflTeJrbHocrpl 
qeJroBeKa AJIfl oKpyxaroqefi cpeAbl. flpanula IIoBeAeHLIfl

B rpllpoAHoft cpege. oxpaua npupoAbl vI palu4oHaJlbHoe ucroJIb3OBaHIIe rpllpoAHblx

pecypcoB.

r t.{el,roncTpauus. Ta6lraqsr, I4JIIIIOCTpI{pyrcque rno6annnrte sKOiIOn4qecK?Ie

upo6leug u nocJle.q cTBr4s' AeflTeJIbHocTH qeloBeKa B oKpyxaroqefi cpeAe' Kapru

HauzoHanbHblx rIapKoB, 3arIoBeAHIaKoB u 3aKa3HI4Kos Poccuu'

I IlpanrrqecKrle Padorrt

7) Ananw u orIeHKa IIOCJIeACTSUfi CO6CreeHsofi AesTeJIbHOCTLI B OKpyxaloqel4

cpeAe.

g) AHanra3 u orleHra rro6albHblx 3KOJIO|IIqecKI4X UpO6rreN',r u uyrefi IIx pe[IeHLIfl'

r ocHoeHHe UOHsrns. fno6anbHble 3KOlofI4r{ecK?Ie npo6neuH' oxpana [p?IpoAbI'



PauuonalbHoe npupoAorIoJIb3oBaHI4e' HaquonalbHble
:.

3aKa3HuKu. KPacuafl KHLITa'

3an.uro'reHl{e - I qac

Perepnuoe BPeMtr - t2 qacoB

Y.re6Ho-TeMarlrqecnufi rIJraH L0 n'nacc

V.re6uo-TeMarrrqecnufi rIJraH 11 tc"nacc

lapKl4, 3ATIOBEAHLIKI4'

flparruuecKafl rlacrb

Hasnanue Pa3AeJIa flpar<ruuecrax
pa6ora

KoHrponlnar
pa6ora

Euororzs KaK HaYKa.

MeroAu HaflHofo
IIO3HAHU.'I.

Oprauusu

3AKJIIOIICHUE

Pe:epnHoe BPeMs

Ilroro n L0 nuacce

llPaxruuecKa{ qacrb

KourpolrHas I flpaxrzuecrcax I Jla6oparopnafl

pu6otulRu6o"ulPu6otu

J\b

HasBanue pa3AeJIa

Koir-
BO

qacoB

38
'I
I

a
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I Bun.

2 Srocucreuu 22 I 5 2

aJ llonropeHne 8

8 f,llroro s LL rcracce 68 2


