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¢ Uenb mactep-knacca

[lo3HakKoOMUTb

L;r CO CTPYKTYPHO-IOrMYE€CKNMMU
TeXHONOrMaAMM

(MPUMEHEHME Ha YpPOKaX CXeM,
Tabnuu, pasHOYPOBHEBbBIX
3adaHun).




3aAa4ynm MacTep-Krnacca:

« CosgaHmne ycrnosum Ans
npodeccmMoHanbHOro ooLLEeHUS;

* [loBblLLIEHNE NPOPECCMOHANBHOIo
MacTepcTBa U KBanndukaumm y4acTHUKOB;

» PacnpocTtpaHeHue onbiTa paboTbl NO
npumeHeHuto TexHonormu CJ1C
(CTPYKTYPHO-ITOTMYECKNX CXEM).



Llesiu u MemoObI NpuUMeHeHUs1 mexHoJio2uu

Memodu4eckasi cucmemMa OCHO8aHa Ha UCMNoJIb308aHUU cUcCmMeMbl
OIMMOPHO20 KOHCcrekma npu oby4yeHuu 6uosioauu

4 €Jib. A

dopmMmmpoBaHue y obyyaromxcst roTOBHOCTU U CNOCOOHOCTHU
CaMOCTOATEeSIbHO, TBOPYECKU OCBanBaTb y4eOHbIM MaTepuan
\_ U NPUMEHSTb NoJlyYeHHble 3HAaHUS Ha NPaKTUKe J

CywHocmb Memoaoa:

BBeaeHune odowmnx (ypoUHbIX) U YacTHbIX(pparmMeHTapHbIX)
MeTOA0B Hay4HOro No3HaHus B npouecce oby4YyeHUs Ha
BCeX ero atanax (0T BOCNpuUATUA A0 NPUMEHEeHUA Ha
npaKkTuke);

*aKTyariusaumsa MexnpeamMmeTHbIX U BHYTPUNpegMeTHbIX
CBSi3eMU;

*M3MEeHeHUue XapakTepa B3aMuMOOTHOLLUEHUU «KYYUTENb —
YYEeHUK» B CTOPOHY COTPYAHUYECTBA;

eyicnonib3oBaHne anddepeHUUPOBAHHOIoO Nnoaxoaa




3adayvyu

pasBUTME YMEHUSI CaMOCTOAITeNbHO, TBOPYECKU
MbICIIUTb U UCMNOJIb30BaTb 3TN YMEHUS U HaBbIKW Ha
npaKkTuke;

pasBUTUE CNOCOOHOCTEN: BHUMAHUSA, NaMATH,
FIOrMYecKoro MbiLUNEeHUS;

pa3BUTUE CaMOCTOATENbHOCTU NpU paboTe C TeKCTOBbLIM
MaTepuanom;

pa3BuTHe abCTPaKTHOro MbILLNIeHUsA, Heod0xoaAMMOro
yyawemMycs;

pa3BuTUE cnocobHOoCTU hopMMpoBaTbL CBOe MHEHMe U
yMeHMe ero orctamBaTh;

Ppa3BuUTUEC KOM MYHVIKHTVIBHOVI KOMMNEeTeHUUNU,

dopMupoBaHne HTEPECOB U HABbIKOB K
nccnenoBaTeNbCKON AeATENbHOCTH;

BOCMUTaHMe YBEepPeHHOCTU B cebe, CO3HaHuA
3HA4YMMOCTMU BbINONTHEHHOW pPaboThl.



OnopHasi cucmema, ucrnosib3yemasi Ha ypoKax
éuosiocuu

[ BuObI onopHbIX cucmem }

<— Y 48
[ Ta6bnuubi }[ OnopHbiIe cxeMbl } [ CxeMbl
YypPOKOS8
« O606wWarowjue * Ha ypok * PpacmMeHmMapHbIe
« CpagsHumesnbHbIe « Ha memy * Ha ypok
4 Ucnosnb3oeaHue )

* IPU U3Yy4YeHUU HO8020 Mamepuasa
* IPU KOHMpPOJ1e 3HaHuUU
* 8 KaYecmee doMawHe20 3adaHus

. %




llpeumywecmea ornopHbIX cucmem

ARTHBH3aIlH
z
IIaMSITH

CamoxoHTpOA
b

PaszBuTHE
TBOPYECTB
a

I'ymaHH3M
oOyueHHusn

%_EBB

'FIclIOAB30BaHH
e
IMIOATOTOBKE
MYABTH- OrNOPHas A
MeaAHHHBIX m AOMALIHEro
. cucmema —
TEeXHOAOTHH
s Pa3BHuTHE
KOMMYHHKAa- PazBuTHE JKOHOMHSI
rewera H BpPEMEHH
THBHOH AOTHYECKOTO
KOMII€CTCHILH MBILIACHHS ”
H




O6obwarowass mabnuuya

HaseaHue nepuoda Xapakmepucmuka nepuoda
3apoabiweBbin | PacteHne B COCTOAAHUU CEMEHM
nepuvopn

Nepvop OT npopacTtaHuAa ceMmeHu A0 NepBoro
MOJIOLOCTHU LBeTeHUus (NnoaoHoLWeHus)

Nepvop OT nepBOro uBeTeHnsa A0 nepuoaa He
3penocTu LBETEHMUA U NJIOAOHOLLIEeHUSA

Nepuopg * He uBeTeHue

CTapoCTH ® NJIOXO pPacTyT U pa3BUBalOTCH

|' oTMUMNpaHme opraHoB




CpasHumenbHass mabnuua (9-10 knacc)

AHK

PHK

1. ASOTUCTbIE OCHOBAHUA

A- afeHuH

T-TUMUH

I-ryaHuH

Ll-unto3uH

2. YITIEBO[ - flesokcupubosa (C5)
3. Octatok H3PO4

1. ASOTUCTbIE OCHOBAHUA
A

Y-ypauun

r

L

2. YITIEBO[ - Pn6o3a (C5)

3. Octatok H3PO4

A3O0TUCTbIE OCHOBAHUA COEAUHEHDbI B
AHK BOAOPOAHbIMU CBA3AMU MO
NMPUHLUINY KOMIMJIEMEHTAPHOCTMW («knto4a
N 3aMKay)

OHK — 3TO ABOMHASA NNEKTOHOMUYECKU
3AKPYYEHHASA CIMNUPAIb

- HAKOIJIEHUE U XPAHEHMUE
HACNEOACTBEHHOU MH®OPMALIUU

BUObl PHK — M(P) — pHK (pnbocomanbHas)
T — pHK (TPaHCcnopTHas)
U — pHK (MH(OpMaLMOHHaRA)

PHK — OOAHOLUENMOYEYHAA MOJIEKYJIA
KOMMNMEMEHTAPHAA OQHOMN HATU OHK

- PEANIU3ALNA HACIIEQCTBEHHON
MHOOPMALIUA

(<o)




TepMuH «Cxema»

CxemMa— B Teopun NO3HAHUSA U NOTUKE
TEPMUH, cnyXxalmn ang
0b003Ha4YeHnsa obpa3uya HEKOTOPOU
onepaunn, NpuHUmMna NopoxXaeHns
HOBOTO.

3Ha4yeHue cnoBa «Cxema» HanpaBnseT

MNOHMMaHue B 0bnacTb 3PUTENBHOIO
BOCMNPUATUS.

10



~
AHI'OpVITM COCTaBJiIeHUA CXEeMbI C

nomollbio TekcTa (AnA 5-6 knacca)

BHMMaTenbHO NpoYnTamTe TEKCT.

Bo3bMmuTe KapaHaall n nogyepkKHUTe O4HOMN YepTon camMble
rrnaBHble crnoBa.

lNMpountanTe ewe pa3 TEKCT, oOpaLlas BHUMaHME Ha 3HaA4YeHUe
y>Xe BbleneHHbIX CJlIOB.

Cpeau BbInUCaHHbIX crioB Hanau camoe rnasHoe (Ne 1) — ato
OypeT ocHOBa Halleu CXeMbl.

OTBeTbTe Ha Bonpoc: «O 4yem roBopuTtca B TeKcTe?». OTBETOM
n OyaeT rnaBHOe CroOBO.

Hangute HeCKOnbKO CroB, KOTOpPble Hanboriee NOMHO MOryT 06
3TOM pacckasaTtb. JTo byayT cnoBa Ne 2.

OcTaBluecs cnoBa (cnoBa Ne 3) pa3beute Ha rpynnsbl. Bo
rnaBe KaXgou rpynnbl AOMMKHO CTOATb crioBo Ne 2.

lMNoMHUTE, YTO KaXKaoe CNOBO AOMKHO COeANHATLCA C APYIrUM
NHUEeN.

11
[MpouTUTe Ccxemy.



L ANroputmM cocTaBJieHUs1 CXeMbl C }

nomoLlbLIo TekcTa (ans 7-9 knacca)

* [lpoynTanTe TEKCT, BbIAENNUTE OCHOBHYIO
MbICIb TEKCTA.

* BbigenuTe rmaBHoe, 0 YEM rOBOPUTCA B
TekcTte. CdopmMmynmpymnTte 3aronoBokK
CXEMbl.

* Bblgenute rnaBHble U BTOPOCTElNEHHbIE
CbaKTbI N ABJIMEHNA, BBINMALLUTE UX.

* YCTAHOBUTE NOrn4yeckne cBs3n MeXay
ABJIEHUAMMN.

* [lpoyTnTe cxemy. E




ANropnTmM CoCTaBfIeHNUA CXeMbI C
nomMouibio Tekcta (ana 10-11 knacca)

* [lpoynTanTe TEKCT, BblAenmTe OCHOBHYH MbICIb
TEeKcTa.

» ODO03Ha4bLTE OCHOBHYIO NPOONEMY, YKa3aHHYIO B
TEKCTE, KaK 3arofloBOK CXEMbI.

« CornacHo npobrneme BblOENUTE rMaBHbIE U
BTOPOCTENEHHbIE ABMEHUs1, pa3dbenTte nx Ha
rpynnbi.

» CocTaBbTe cxeMy. YcTaHaBnmMBanTe He TOSbKO
BepTUKarnbHble, HO U TOPU30OHTarnbHble CBA3MN.

 [MpoBepbTe, OTpaXKaeT N TBOS CXeMa OCHOBHYIO

r|p06nemy, N3JTOKEHHYIO B TEKCTE. i



11 knacc. Tema: «eHemuka nosna»

‘/Xp OMOCOM\
AyTOoCOMBI NMonoBble
* onpenensaloT pa3BUTUE U CTPOEHUe *onpenensaroT NOMOBYHO NPUHAANIEXHOCTb
opraHu3sma ocobu
20MOJ102UYHbIe He2oMoJs102u4Hble - XY
2o0Mos1o2u4Hble — XX
yenogex 2n =46 > Q 44A+ XX Q 44A + XY
Q 22A + X 22A + X 22A+Y
=> 9 - 20MO2aMemHblIl @ - 2emepo2aMemHbIU

* NMon 6yaywero notomcTBa onpeaensieT rereporameTHbIN OpraHU3M.

Y nTuu; 9 - XY Knonbl: Q - XX

A - xx 3 - xo
*YepBbL GoHenua NUYMHKa cBoOOgHOXMBYLWaAa => OypeT caMka
(oT ycnosum cpepapbl) NUYUHKA — Napasut =2 OypeTt camel

14




=

Ycnoeusi npopacmaHusi cemsiH (6 knacc)

OnpepenéHHoe konu4yecTeo BoAbI (H,0)
Hannuue Bo3ayxa (O,)
OnpepeneHne t°C

- Tennonto6usblie (20° C — 25° C)

- xonopocTtoukue (0 - +1°C)
3anacHble nUTaTenbHbIE BelecTBa

Cpoku nnocesa

Moces BecHoit <4 T :oceB OCs A
= ApOBbIe 03UMble
- NweHunya
* 'nybuHa 3adesiku CeEMSIH n;t(, e .
@ CemsaH 0,5 - 1Mm 23-4cm
%) 2-4Mm 24-5cMm
<5MMm my6xe 5 cm (= go 10 cm)

Heobxo0umo yyumbieamb cocmae rno4ebl

A; necyaHble = ma 1cm

=
B) rmMuHUcTbIE ma1 CM o



TBO 'pnboB ( 6 K

PasamHoXeHne Muranumne 3anacHbie Be-
uiecrTea
6ecnonoe: rereporpodHoe: .
criopamMm, NoYKoBaHueM (ApOoXOKK ); canpodPuTbl U XKNBOTHLIM Kpaxman
BererarMBHOEe — y4yacTkamMu MuLienuN; napasuTbl — rAavkorexH
BO3MOXEH MOJIOBOWA Npouecc

Teno rpnba Ha3biBaOT rpubHULEen unn
mMmuienmnem. O6pasoBaHo
neperuvieTeHueM Huren — rmd

( reueb )

MNnecHesuie
(Myxop, Apoxokun LLinano4yHbie

neHuumnn)

Tpybuyartbie MnactnH4yaTbie
(6enwin rpmob, {PBDXKUKW,
noadepe3osunk) CbhIpOeXKu)

CrpoeHHne LUNSnoOYHbIX rpubos

neHeK

/ nsoa0BOE Teno

16

rpubHuua




bopbba 3a cywecmeoegaHue

HecooTBeTcTBUE g Bopb6a 3a A
4UCIEHHOCTH | D cyllecTBOBaHue
N CpeacTB K
| CywecTBOBaHMIO - ~
e )
4 A /Bopra Cc h
BHyTpuBuaoBas MexBugoBasi HebGnaronpuUATHbLIMU
yCrnoBusimu
\_ RN N\ /
p )

MpuBoauT K *npwcnoco6neHHocm OpraHM3MoB, T.e.

K *BbI)KVIBaeMOCTVI, B AaHHbLIX yCINMOBUAX Ccpeabl oouTaHus
\_

%
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Pa3HooOpa3ue bakrepuun no

~

cnocody NuTaHusA (G'Knacc)

BAKTEPYH

4//\;

AsrorpodHate Tereporpodrsre

S e

(OTOCHHTETHKH XeMOCHHTETHKH NapasTEI

SeNIEHELE, senesobaxrepun, XOMepHBIIL
TypIyPHELE, cepobaxrepm, BHOPHOH,
cepobaxmepun HUTPHOULHpYHoLHe CT0N0HATHAA
MN0uKA

canpodgHTE!

Gaxepun
PHHEHNA,
Baxrepin
Gposxennsd




Ckenet yenoBeka(8 knacc) |

* Cxkenert (-220 kocTen) = cKener ronosbi + CKenet Tynosuuia +
CKener BEPXHUX KOHEYHOCTEN + CKENeT HUXHUX KOHEYHOCTEH

/*W\

MO3roBOwu oTAen = NnUUeBoun oTaen =
nobHasa KoCTb + 2 TeMeHHble + HUXHAA + BEPXHAA 4emocTu +
3aTbiNOYHan + 2 BUCOYHbIE HOCOBbIE KOCTU + CKYNOBble

/ * Kenert BA \
NO3BOHKA) = rPYAHaNA KNetka = rpyamHa +
LIeiHbIe + 12 nap pebep:
7 nap — “UCTUHHbIE"
rpyaHbie + 3 napbl — “NOXHbIE

2 napol — “nnasawowme”

NOACHUYHbLIE +

KpecTuoBbie +
KOM4YuKOBbIE 19




6uonorum Nnpu opraHn3aunu NPoBepPKU YCBOEHUA y4eOHOro

MaTepuana yvyawmmmcs

1. YpoBeHb A (BocrnpounsBegeHne 1 onmcaHme)

Tema «CTpoEeHUE U XKNIHEOQEATENBHOCTb KNETKN PaCTUTENLHOIO opraHmu3amMa» (6 \
Kracc).

A) 3eneHble nnacTuabl HasblBalOTCA. ......

b) Nog obono4vkon HaxoguTcAa BA3KOE NONYXUOKOE BELLECTBO.......

B) Knetka obnagaet Bcemu npmusHakamu xueoro. OHa....... feeeenns e ) e

[) LeneHuto KNeTKN npeaLllecTByeT AeNeHne ee .......
\,D,) B cTapbix KneTtkax xopoLo 3aMeTHbl ........

/ [ns yyaliuxcs 7 knacca 3agaHne MOXeT ObITb CrieayoLLnM: \
BcTaBbTe NponyLUeHHbIE CITOBA B TEKCTE:

Twun YneHncToHorne nogpasgensaercsa Ha TpU OCHOBHbIE Knacca
n

Pe4Hon pak nmeet nap Hor, Hacekomble , @ NayKkn
. Pak gbilunT npmn nomowym , Nayk

a ManCKUN XYyK :
N 2/




Opyron BapuaHT:
[JononHuTe cxemy, BNucaB npeacraButernen
pakooOpa3HbIX B COOTBETCTBUM C NpeasioXKeHHbIMU
XapaKTepUCTUKaMm 3TUX XXUBOTHDIX.

[MpencraBuTenu Knacca

PakoobpasHbix
[ CBobogHOXMBYyLLNE } [ [MapasuTbl }
O6VITaTeJ'IVI\ 4 ObutaTtenu
BOLHOM CyLUU

cpeabl | | e,




2. YpoBeHb B (MHTennekTyanbHbIN YPOBEHD)

Hanpumep, ycTaHOBUTE COOTBETCTBUA MeXOY MOHATUSAMU U
SBMEHNAMU: cpaBHUTE [Ba npouecca - POTOCUHTES N AOblXaHue,
caoenanTe BblBOA (6 knacc).

Bonpochbl ans doTocuHTE3 NbixaHue
CpaBHeHus

B kakoe BpemMsi CyTOK
npoucxoauT?

Kakou ra3 nornowjaercsa?
Kakou ra3 Bbigensiercsa?

MornowaeTcs Unu
BblaenseTrcsa Tensno?

B KakKux KneTKax
npoucxogur?

O6pa3syeTtcs unu
paspyLuaeTcs

opraHuyeckoe BellecTBO?



[ 3. YpoBeHb C (TBOpPYECKUN YPOBEHD) )

Hanpumep, pelueHue 3agad no reHetuke ydyawmmea 10-11
Kflacca, yMeHne COCTaBliATb CXEMY peLUeHns .

N /

P QAA X Jaa

BbICOKMN POCT HU3KUN POCT
G A a
F1 Aa

BbICOKWIA POCT

PorF, QAa X J'Aa

BbICOKMIA POCT BbICOKNA POCT
G A, a A, a
F, AA Aa Aa aa

BbICOKUN POCT HU3KUW POCT

Mo peHOoTMNY 3 : 1 noreHormny 1:2:1






/KpOBb\

[Tna3ma POopMEeHHbLIE 3NIEMEHTbI
Boaa, MUHepanbHbIe APUTPOLMUTLI Nenkouutbl || TpomMOOUUTDI
conun, opraHn4yeckme / \
BellecTBa

KpacHble KneTKku
BecuBeTHble || KpoBsiHble

(copepxar
KIeTKu NJTAaCTUHKMU
reMornoouH)
TpaHcnopT
nUTaTenbHbIX ‘
BeLuecTB
TpaHcnopT 3awumTa ot 3awmTa oT

Kucnopopa WHceKumn KpoBonorepu



MpunoxeHune 2

Kakue QyHKUUU 8bINnosIHIem Kpoeb?

/ | o

TpaHcnopTHas PerynaTopHas
3awmnTHas
TpaHcnopT Knucnopoga Tennoperynsumus —
N NUTaTesbHbIX B-B, 3awuta oT CMOCOBHOCTb
BblBEAlEHME NPOAYKTOB Hy>XepOoaHbIX YacTul, noggoepXueaTthb
obmMeHa 3allinTa OT KpOBOMNOTEPNU TemMneparypy Tera.

(CBEPTLIBAEMOCTbL KPOBMW).



NMpunoxeHune 3

Kpoesernocnasa cucmema

y

Ceppaue

ObecneynBaeT
ABUMXEHne
KpOBM MO

cocynam, bnarogaps
MbILLEYHbIM
COKpaLLEHNSIM.

X

KpoBeHOCHbIe cocyAbl

/ N\

ApTepumn BeHbl
COCYyAbl, Kan"nnﬂpbl COCYyAbl,
HecyLume Mesbuaiiime Hecylwme
KpOBb OT cocy/bl, KPOBb K
cepala. B KOTOPbIX cepady.

npovcxoauT

ra3ooomMeH.



O6o6uweHue cucmemsbl

5 knacc 6-7 Kknacc 8-9 knacc 10-11knacc
-rotToOBbLIE MUHUA =CXeMbl (bparMeHTOB - dKTUBHO@ y‘-IaCTVIe = CAMOCTOATEeJ1IbHOe
CXeMbl YPOKOB B CcOCTaBJieHue MoAaenupoBaHue

CNUCTeM Ha ypoke

Pa3sIN4YHbIX CUCTEM

-cCXeMaTunyHas - CpaBHUTErbHbIE
3anucb BbIBOAOB | Tabnuubl

- obobLwarowme

Tabnuubl

-OfMMcaHue cxeMm, [-caMOCTOAATEeNIbHOe -pa3BepHyTbIe - BNnageHve Bcemum
PUCYHKOB cocTaBrneHue Tabnuu, | OTBETbI C cdopmamu pabot

- pabota c MUHU CXeM ncnonb3oBaHnem

TEeKCTOM cucrtem n 6e3 HUX

- KPaTKne orBeThbl

-pa3BepHyTbie OTBEThI
no nnaHy

- BblAeneHue rrnaBHou
MbICJIU B TEKCTE
(aHanus parmeHTa
TeKcTa)

- dHAJIM3 TeKCTa

28




CT

-fiornyeckue cxembl — 3TO Op
3 peKTUBHbLIU MHCTPYMEHTAPUN ANA aKTUBU3aUnmn
eX No3HaBaTeNbHbIX CIOCOOHOCTEN yYalinx

bIU

OMHOCAMCHA.

BOCIMPUATHE,
BOODpaxeHue,
namsaTb,
npeacraBrneHune,
MblILLIEHNE

—>

MOX>XKHO pewums criedyrouue
3ada4yu e y4yebHoU
desimesnibHOCMU:

OCMblcnel-u-loLL yCBO€eHue

NOHATUM;

e [lony4yeHue OCMbICMEHHbIX
3HaHUMN.

e PasButue Pa3siIMdHbIX BNAOOB
MbILUNEeHUs.

* [loBbiweHUue
UHTeNJeKTyanbHO —
TBOpYECKOro norteHuuana 29



Cnacun6o 3a BHUMmaHue!

Ycnexoe,

meopuecmea

u npogheccuonHanbHo20
cogepuiencmea!
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