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floscuurerbHaq 3arrrrcKa

Pa6o'raf, nporpaMMa rlo yue6nouy npeAMery <Buororus. Pacreuuq) Arrs Sxlacca
paspa6oraHa Ha ocHoBe anr:opcxofi [porpaMMbr no 6uolornr4 Lfrs,5-9 xlaccos. Anroptr:
fi.I4.Tpafitax, H.,{. Tpafttax ,T.M. EQur'rona - M.: MueMo3r.rHa, 20l g r.

Pa6o'ras rporpaMMa peaJll{3yercs qepe3 YMK: [r.Ll. Tpaitrax, H.[. Tpaftrar. Euororuq.
Pacreuus. 5 xlacc (yue6unr Als o6uleo6paronarenbHbx yqpexAeHr4fi): M.: MneN{osuu a,2019 r.

Corlacno yve6Houy flnaHy yqpexAeHufl Ha peeuru3arlruo srofi uporpaMMbr orno4urcx 1

rrac B HeAerrc , 34 qaca B roA.

Pasrefl 1 . lr.naurapyeMbre pe3yJrbrarbr ocBoeHtnr yue6noro rpeAMera
flpegnrerHsre:
O 6y u awryuitcn u ayvumca :

NOHI,{MATb I{ 3HATb:

,/ uuoroo6pasne xunofi npr4poAbr;

'/ ocHoBHbIe MeroAbI HccleAoBaHIag s 6uororuu: na6rrcreHue, oKcnepr{MeHT, r,r3MepeHr,re;

'/ ttpI'I3HaKH xI'IBoro: KrerouHoe crpoeHlae, nr{TaHLIe, AbrxaHl4e, o6uen BeulecrB,
pa3ApaXHMOCTb, pOCT, pa3BLITLIe, pa3MHOXeHr4e;

./ sKonorr.rqecxue Qaxropu;
'/ ocHoBHbIe cpeAbl olurauus xlrBbx opraHr.r3MoB: BoAHarr cpeAa, Ha3eMHo-Bo3AyuHafl

cpeAa, rroqBa KaK cpeAa o6urauux, opraHH3M KaK cpeAa o6urauw,;
'/ npaBI{JIa pa6oru c MI{KpocKo[oM; rrpaBr.rJra rexHr,rKr{ 6esonacHocrrr npu npoBereHgr.r

na6lroAeuuft r,r ra6oparopHbrx onbrroB s ra6uuere 6uoloruu;
'/ crpoeHr4e KJrerKr.r;

'/ xI4MI{rrecKI,Ift coctag KJIerKr,r; ocHoBHbIe npoqeccbl xl,I3HeAegreJlbHocrr.r KnerKI4;
,/ xapaKTepHbre rrpr,r3Haxr.r pa3nr.rqHbrx pacrr.rreJrbHux rxaHefi ;

Ha3brBarb ocHoBHbre Sarcropu, BJrr.rrrcrrlue Ha xr.r3Hb paweuuit;
pa3Julrrarb xH3HeHHbre Qopuu pacreuuft ;

3HaTb CTpOeHr.re s Ilpoqecc,{eJreHr{, KJTeTKH;

pa3JILIqaTb paCTHTeJIbHbIe TKaHLI II LIMeTb npe,{CTaBneHLIe o Bbr[OJrHfleMbrx r.rMr.r rfynxquxx;
3Harb crpoeHl,Ie ceMsH, y0JIOBI{' I,IX npopacraH[fl,; HMeTb [peAcraBneHue o AbrxaHr.[r ceMrH;
o6tscsgrs crpoeHl{e I,I 3HarleHrre KopHs rnfl pacrureJrbHoro opraHr.r3Ma, pa3Jrr.rqarb rrzrr6r
KOpHeBbIx cucTeM, BsISBITTr BHAOr,r3MeHeuux rcopuefi;
pa:uuqarb tlacrl4 no6era,3Harb Bnyrpenuee crpoeHr{e cre6lx, ero 3HaqeHue lilfl,pacreHufl;
3Harb crpoeHl,Ie ilrrcra, LIMerb npeAcraBJreHrde o $uruonoruqecKr.rx npoqeccax, npo[cxo.[ruux
B HEM;

3Harb crpoeHlle IIBerKa, TLInbI coqnerufi, cuoco6u olbrJreHuf,, rrpoqecc onJroAorBope1ilfl. u
o6pasonauu.,r ceMsH rr [JroAoB y rlBerKoBbrx pacreuafi.

Odyuorot4uilcn nonyuum 6o3wo)tcHocmb Hayttumbcr :

o[peAenflTb noHflTH.f, <6rao-uorrEs), ((gxoJrorux>>, <<6*toc$epo, (qapcrBa Nusoft [pprpoA],r),
(3xoJroruqecKr.re Saxropu> ;

OTJII,IT{aTb XLIBbIe OpraHI,I3MbI OT HeXLIBbIX ;

rloJlb3oBarbcf, rlpocrblMu 6IaonoruqecKllMu upu6opauu, HHcrpyrvreHTaMu ra o6opyaoBaHr.reM;
xapaxTepr.r3oBarb cpeAu o6urauus opraHH3MoB ;

xapaKTepr{3oBarb sKororuqecrcue Qarropu;
npoBoAr{Tb QeuoloruuecKue Ha6ruoAeuus ;

co6nroAarr npaBr,rJra rexuurr.r 6egouacuocrr,r rpr npoBeAeHxu sa6moAeuuit u la6opa:ropurx
OIbITOB;

onpeAeJlf,Tb tIoH.f,TLIs: ((KJIerKo), <o6olo.ma>, (qlrronJra3Ma)), ( r.(po), ({ApbrrrrKo),
(BaKyonll), (rrJracrr{AblD, (xJroporlJracrbrD, (flr,rrMeHTbr>, <xropoQr{JrnD;



pa6orarb c Jrynofi r.r MHKpocKorroM;

roToBlrTb Mr,rKponpe[apaTbr r{ paccMaTp}rBaTb r.rx noA Mr,rKpo cKoIIoM ;

pacrro3HaBaTb pa3nr4qHbre Br,rAbr maHefi ;

o6tqcHqrr ponb pacrenrafi 6nocSepe;

AaBarb xaparTepucrllKy ocHoBHbIM rpynnaM pacrenufi (nogopocnv\ Mxvt, xBorrlr4, rrJrayHbr,

nanopoTHHKH, roJloceMeHHbre, qnetroarte);

o6t.f,cH.srr [poficxoxAeHlre pacrenufi u ocroBHbre 3Tanrr pa3Byrrktfl. pacruTeJrbHoro MHpa;

HaxoAHTb Lrn$opuaqpllo o pacreHr.rqx B HayqHo-nonynrpHofi nr.rteparype, 6uoloruqecKr.rx
cnoBapfix H cnpaBoqHl{Kax, aHirJrr.r3r,rpoBarb ra oueH}rBarb e6, nepenoAr.rrb r.r3 oAuofi $oprttu n
Apyryrc.

JInqHocrHrre:
O1yuanu4uficn uayvumcn:

racn brrbrBarb rryBcrBo ropAocrr,r :a po ccu fi cryro 6 uonoruqecKyro HayKy ;

rIoHI,IMarb ocHoBHbIe Sarropu, o[peAeJrrroru]re Ba]rMoorHorrreHr,r.fl qeJroBeKa H [pupoAbr;
loHuMarb coIII{aJIbH}'Io 3Haql4Mocrb r{ coAepxaurae npo$eccuit, cBr3aHHbrx c 6uoloruefi;
r4clbrrbrBam mo6osr K npr.rpoAe;

lpr43naBarb [paBo KaxAoro sa co6crneHuoe MHeHr.re;

cnyrxaTb H cJrbrrrraTb Apyroe MHeHr.re.

O 6y u an uqu il c n n o ny u um B o 3 ttt o stcH o c mb H oy qumb c n :

[paBr4naM noBeAeHpu B npr..rpoAe;

peanl,r3 o BbrBaTb TeopeTr4qecKHe no3HaHr,rfl Ha npaKTr,rKe ;

npoqBrrrb roroBnocrb K caMocroflTeJrbHbrM [ocrynKaM w 4eitcrafisll na 6laro flp]rpoAbr;

oTcTavBarb cBolo TorrKy 3peHHq; KpHTI,ITIHO OTHOCI,ITbC.'I K CBOI'IM IrOCTynKaM, HecTlt

oTBeTCTBeHHOCTb 3a nOCneACTBI{r.

Meranpe4Merubre:

Pezynnmuenue YV[:
O 1yuanryuitcn u ayuumcn :

npeAcraBneHllflM o6 orJIHqI{TeJrbHbrx oco6esuocrrx o6rerros xusofi npprpoAbr; r{x
rrauoroo6pa:Lrr4 14 gBonlour,ru ;

Soprranponarb ocHoBrr HayqHoro MHpoBo33p en:ns.;

pa3Bl4Barb I,IHTeJIJIeKTyaJIbHbIe cnoco6nocru u rro3HaBarenbnble r.rHTepecbl B [poqecce
r43yr{eHr,rs 6uonoruu ;

MeroAaM Hayqnoro rro3Haur{fl xusofi npr{poAbr;

nocraHoBKe npo6neu, tpe6yrcqHx or yqarrllrxcfl caMocrorrenrnofi AeflTeJrbHocrr.r no ux
pa3perxeHr{ro.

Odyuatou4uilcn nonyuum Bo3MoctcHocmb Hayqumbcn :

o6ocHosrBarb I4 ocyulecrBJlxtr nu6op Haudoree s$(fer<runnrx cnoco6oB perxenr.rl yue6uux
H no3HaBaTeJIbHbIX 3AAaq;

onpeAenqrr/naxoAIarr, B ToM rrllcre I,I3 npeAnoxeHHbrx Bapr.raHToB, ycJIoBH.f, AJL BbmoJIHeHT{fl

y.re6nofi H no3HaBarelnsofi 3aAaru;

BLIcTpaLIBaTb xlI3HeHHbIe nJIaHbI Ha KpaTKocpotlHoe 6y4yulee (saxr.nxrr rleJreBbre oprrenTr.rpbr,

craBL{Tb aAeKBarHbIe I4M 3aAaql4 vt npeAnararb gefictnux, yKa3bIBarI fi o6ocHosunat
nornr{ecKyro nocneAoBareJlbHocru uraror) ;

nu6npam LI3 npeAJIoxeHHbIx I{ caMocrorreJrbHo r4cKarb cpegcrna/pecypcbr An, peureHr.r{

zala,tn I Ao cruxeH r.{, qenu ;

cocraBJL,ITb nnaH pemenur npo6leurr (nunorHeur,rc rpoerTa, npoBeAeHr.r, uccJleAoBartut).
KonnynuxamunHbrc VY[:
O6yuanryuilcn uayuumcn:



BJIaAeTb ocHoBaMlI caMoKoHTpoJI.f,, caMooIIeHKLI, ilpt4HflTus perxeHlrft B yqe6Hofi pl

[o3HaBaTeJrbHOfi AerTejrbHocTr.r ;

IoJIHO I'I TOTIHO BbIpaXaTb cBo]I MbrcJlr.r, apryMeHTr{poBaTb cBo}o TorIKy 3peHr..rtr;

pa6omrr B rpyrrne;

npeAcraBJrfl-tbvt coo6ularr r,ruQoprr,raqlrro B ycrHofi u nucsuenuofi (fopue;
BCTynaTb B Ar{aJror

O 6yu anryuil c n no nyv um 6 o 3M o ctcH o c mb H qytt umb c fl :

QopuuponaHlrro yrueuuft oco3HaHHo r{cnonxoBarb perreBbre cpeAcrBa Lrfl. Laccycct4u u
apryMeHTarluu caoeft [o3r{rlur{ ;

cpaBHrrBaTb pa3lr,rtlHbre ToqKH 3peHr.rg;

apryMeHTr.rpoBaTb r.r oTcTaHBaTb CBOIO TOrrKy 3peHras.

IlosruaeamenbHbre VYI:
O1yuanquilcn uayuumcn:

BKJlloqarbcfl B npoeKTHyro u I4ccJreAoBareJrbcKyro Ae{TenbHocrb, ocHoBy rcoropofi cocraBJrrror
Taxr{e yue6uue 4eftcrnrax, rar:
,/ yMeur,re Br.rAerb npo6neuu;
./ craBurb Bonpocbr;
,/ rnaccusuqupoBarb;
,/ ua6ruogarr;
./ rrpoBoAuTb gKcrrepaMeHT;

./ Aenarb BbrBoAbr;

'/ o6racHxrr;
,/ AoKasbrBarb;
,/ 3aulalrlarb cBou Hreu;
,/ AaBarb orrpeAeJreHus uousrufi

O 6 y u an uqu il c n no nyu um 6 o 3 tt o acH o c mb H ayq umb c fl ;
COCTABJI'Tb TIJIAH TEKCTA;

BJIAACTb TAKIIM BI,IAOM I,I3JIOXEHI,IS TEKCTA, KAK I1 OBECTBO B AHI,IE ;

npoBoAr.rrb He[ocpeAcrBeHuoe na6moAeuue;

o$oprranxrr orqer, BKJIIogarcuInfi ouucanue na6ruoAeHr{fl, ero pe3ynbrarbr, BbrBoA;

II onyrrarb 6aororu.recKyro un$ oprr,raquro r43 pa3rr4r{Hbrx 14 croqHr,rKoB ;

onpeAeJrflTb orHorrreHng o6rexra c Apyrr,rMr{ o6rerrauu;
olpeAenf,Tb cyluecrBeHHble ITpLI3HaKI{ o6rerta, aHzrnr,r3r{ponarr o6rexrbr noA Mr4KpocKo[oM;
cpaBHuBarr o6rextrr rIoA MI{KpocKotIoM c rax uso6paxeulreM Ha pacyHKax r{ onpeAer.f,Tb r.rx;

o(foprrlnarr pe3yirbrarbr la6oparopuofi pa6oru n pa6oueft rerpa4u;
pa6orarr c reKcroM r.r r.rJrJrrocrparl[rMrir yre6nur<a.

ParAe.n 2. CoaepxaHrre uporpaMMbr
Bne,qeHue (4 *raca)

Euoror[s - HayKa o xuaoft upupoAe. MetoArr HccJreAoBaHr{f, B 6uoloruu. I{apctna xgBbrx
opraHl{3Mon. Otrpt.{I4teJlbHble rIpI{3H aKI,r xLIBoto or HexI,IBoro.
I.napa 1. Pasuoo6pa3ue pacrrrreJrbuoro Mrrpa (6 uacon)
PacreHzs KaK cocraBHas qacrb NIleoft npupoAbr. Eorauura - HayKa o pacreHr,rrx. Cpeaa oluta:uus.
pacteuuft. XusueHurre $oprrarr u [poAonxr.rreJrbHocrb xr{3nr.r pactenuft. Pacrurelrulrft noxpon
3eulu. Brul.snue qeJIoBeKa Ha pacrr.rreruurrft rroKpoB 3eulu. flpaxuEuecrax pa6ora.
frana 2. KJrero.ruoe crpoeHrre pacreuufi (3 .raca)

Klerra - ocHoBHafl eALTHI{IIa x}rBoro. Crpoeuue KnerKn. flpaxruvecraa pa6ora.

,,{ereuue KJreroK. Txauu ,l.rx Qyuxqur{ B pacrr.rreJrbHoM opraHr{3Me,



fnasa 3. CrpoeHrre rr MHoroo6parue noKpbrroceMeHubrx pacrennfi (21 .raca)

CeMq - opraH [oJroBoro pa3MHoxeH:as. u pacce.]reHru pacreHrafi. Jla6opatopuar pa6ora. Crpoeuue
u Synrquu KopHr. Paanoo6pasue xopuefi. O6pasonaHr.re KopHeBbrx crrcreu. Pereuepaqur ropHeft.

Crpoeuue H pocr KopH.[. BIaAo[sI\,IeHeHr.L KopHefi . CrpoeHue fi pa3Br,rrr,re no6era. Pasnoo6pasr.re

noqeK. Jla6oparopual pa6ora. Cre6em - oceBarr qacrb no6era. Pocr cre6rs. BnyrpeuHee
crpoeHue cre6rc. flepeguaxeHl4e BeIrIecrB ro cre6ruo. Jla6oparopnar pa6ora. BraAorasl.{eHeHr.r.,r

no6eros. Jla6oparopnax pa6ora. Bserunee crpoeHr.re rrcra. Pa:noo6pasue JrracrbeB. Buyrpeuuee
crpoeHr.Ie Jrr4cra. Bu4ora:ueneuux JrucrbeB. Crpoeure rIBerKa. Jla6oparopnar pa6ora.

Pa:Hoo6pasl4e qBerKon. Coqsernr. fho4rr. PacnpocrpaueHr.re [noAoB r.r ceMrH. Jla6oparopnas
pa6or

Pasgefl 3. TeuarlrqecKoe nJraHnpoBaHr.re

Ha:naHue pa3AenoB KorHqecrso
IIACOB

flpamuuecrue
pa6orrr

JIa6oparopHue
pa6orrr

1 BsereHrae 4

2. Pasnoo6pa:He pacruTeJrbHoro
Mr{pa

6 I

J. KreroqHoe crpoeHr.re
pacreunft

J 1

4. CrpoeHue u naHoroo6pa3r4e

[oKpbrroceMeHHbrx pacresufi
21 4

tr{TOrO: 34 ) 4



[fpuaoctceuue
KareugapHo - TeMarr{qecKoe [JraHlrpoBaHr{e

J\b

ypoKa
Tena yporca ,{ara npoaeretufl flprzueua

HI4EIIo rrJraHy
(Ns yve6noft

neAe,'Iu)

no Qarry
(aara)

1 Bneleque. Euolorux - Hayxa o Nunofi nprpore 1

2. MeroAu r.rccJreAoBaH[.f, s 6r.rororvu 2
I-\apcrna xr.rBbrx opraHr{3M o s. Orrr.rqureJrbHbre
lpH3HaKH ){(HBOTO OT HeXLIBOTO

a
J

4. O6o6uraroruuft ypoK 4
5. Pasuoo6pasrae pacrureJrbHoro Mr{pa. Pacreung xax

cocraBHar qacrb Nrasoft npIapo,qbr. Eorasuxa - Hayxa
o pacTeHr4f,x

5

6. Cpeaa o1ura:eus. pacrenufi . 6
7. XugHesuue Soprr,ru u npoAonxuTeJrbHocrb xr.r3Hpr

pacrenufi.
l

8. Pacrurertrnufi noxpon 3eulu. 8

9. Ilparcmuuecxaa pa1oma <<Bnusttue qenoBeKa Ha
pacrrrreJrbHrrfi uor<pos 3eurul >

9

10. Ypox KoppeKrlr.rr4 suanufi rro r.r3yr{eHHbrM TeMaM 10
11 Knero.ruoe crpoeHr,re pacreuufi. Klerxa - ocHoBHas

eAuHHrIa xr.rBoro. Ilparcmuvecrcan pa1oma
<Crpoeuue KJrerKr,r)

11

t2. .{eneuue KJreroK. TxaHu, ux Synxqr.ru n
pacTrrTenbHoM opraHr,r3Me

12

13. Ypox Kopperuzlr sHaHrafi rio r.{3yrreHHbrM TeMaM l3
t4. Crpoeuue u unoroo6pa3ue noKpbrroceMeHubrx

paueuui,r. Jla6opamopruaa pa6oma <<Certs - opraH
nonoBoro pa3MHoxeulrs, u paccereHrfl pacreHr,t fi >

l4

15. Ypox KoppeKIILIu:sasufi no H3yrreHHbrM TeMaM 15

16. Crpoeurae r.r Syuxuun KopHfl. Pa:Hoo6pasue xopsefi 16
17. O6pa^:onaupre KopHeBbrx crrcreM. Pereuepaqur

xopnefi
17

18. Crpoeuue u pocr KopHr. 1B

19. Bu4ousueueuur ropHefi 1,9

20. O6o6uarourufi ypox rro reMe 20
21 Crpoenue H pa3Br.rrr{e uo6era. Jla1opamopuan

pa6 oma <PasHoo6pa3r.re noqeK)
21

22. Cre6enr - oceBiur qacrb uo6era. Pocr cre6rs. 22
z). B uy'rpeuuee crpoeHr.{e cre6rs. Jla6oparopu aa

pa6ora <flepeAsr.rxeHr4e BerrlecrB no cre6lro>
23

24. JI ad o p amopuan pa6 oma <<BuLow3MeHeHr4{ no6eroe) 24
25. O6o6urarourufi ypox rro reMe 25
26. B ueursee crp o eHr.r e Jrlrcra. P a.su o o 6p a3 14 e Jrr{cr}, eB 26
27. Bnyrpeuuee crpoeHpre Jrr{cra 27
28. BzAor.rgueueHr.Iff rr,rcrbeB 28
29. O6o6qarcurafi ypox rro reMe 29
30. Jla6opamopuan pa6oma <Crpoeuue rIBerKa) 30
31 Pasuoo6pa:rre rIBerKoB. Coqeerurr 31
32. Vpor< KoppeKuur.r:uauufi o u3yLreHHbrM TeMaNr 32
33. ll.toAu. PacupocrpaHeHrle uroAoB rr ceMflH JJ

34. I4roronufi o6o6utarorqufi ypor 3a Kypc 5 xlacca 34





PACCMOTPEHO
rrpoToKon 3aceAaHr.rf, [eAaroruqecKoto

coBera Jtlbl or 28.08.2019 r.

COIJIACOBAHO
3aMecTHTeJrb Ar.rpeKTopa

no yve6uo-Bocn Hrarelrrroft pa6ore
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