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1. O cepuu «Haensduas wkona»

1. O cepumn «<HarnagHas wKona»

B yTBep>kaeHHbIx MuHHUcTepcTBOM 0Bpa3oBaHus U Hayku PD denepanbHbix rocyaap-
CTBEHHbIX 0Bpa3oBaTesibHbIX CTaHAapTax hopMynupytoTcs TpebosaHus, obsasarenbHble
[NS peanm3almmu OCHOBHOW obpa3osaTenbHOM NporpamMmmbl 06Lwero obpasosaHus obpaso-
BaTesIbHbIMW YUPEXKAEHUSMW W Hamnpas/ieHHble Ha obecneyeHne JOCTYNMHOCTU MOMyYEHHS
KayecTBeHHOro obuiero obpasoBaH1s, NPEEeMCTBEHHOCTH OCHOBHbIX 0BpasoBaTesibHbIX
NpOrpamm HauasibHoro obLero, OCHOBHOro 0bLero, cpeaHero (nosHoro) obuero 1 npo-
theccroHanbHoro obpasosarus. B pamMkax atTux TpebosaHmit nponMcaHa HeOBXOAUMOCTb
OCHalleH1sa 0Bpa3oBaTe/IbHOMO YUPEXAEHWUS 3NEKTPOHHbIMKU pecypcamiu, B TOM uuc/e
3N1EKTPOHHbIMWU MeAuapecypcamu.

KomnaHus «Jk3ameH-Megma», OCHOBbIBasiCb Ha COBpEMeHHbIX TpeboBaHUAX K pe3yb-
TaTam U ycnosuamM obpasoBaHus, NPONUCaHHbIX B hefepanbHbIX rocyaapCTBeHHbIX obpa-
30BaTeNbHbIX CTaHJapTax, pa3paboTtana CepUIo MyNbTUMEAWHHbIX 3N1EKTPOHHbIX yuebHbIX
nocobui «HarnsgHas wkonay.

Cepua «HATNAOHASA LLUKOJIA» — 3To KOMNAEKT y4ebHbIX MHTEPaKTHBHbIX Haris-
HbIX NOCO6MI NO NPeAMETHbBIM AUCLMMIMHAM:

MATEMATHKA BMONOTUS
MTEPATYPA =i ov3nka
PyCCKMit si3blK | P xnmus
FEOTPAGMS MCTOPUS

B pamkax tpebosanuit ®IOC ocHoBHOro obuero u cpepHero (noaHoro) obuwero ob-
pa3oBaHus BblM CO3L4aHbl MHTEPAKTUBHbIE yuebHble MaTepHasbl, COAep>KaHUe KOTOPbIX
MOXeT BbITb UCNOIb30BAHO C NOOLIM YyHeBHUKOM, UMetoLLMM rpud MuHucTepcTea obpa-
30BaHus U Hayku P® u BkntoyeHHbIM B DefeparibHbii nepeyeHb yuebHUKOB.

Kaxpgbit yuebHbI Matepuan ogHoro nocobus s cepuu «HarnsgHas wkona» oxsa-
TbiBaeT KPYMHbIA pa3fen LIKOMbHOrO Kypca, CONOCTaBUMbIM NO 0ObeMy C M3ydeHWem
npeaMeTa Ha NpoTAXKeHUn oaHoro yuebHoro roga. Pasaen crpynnuposaH B KpynHbie 610~
KW — TeMbl, KOTOpPble COOTBETCTBYIOT TeMaM, NpenyCcMOTPEHHbIM 06pa3OBaTeﬂbelMM
cTaHaapTamu.

B pamkax npeabssnsembix TpeboBaHHit 0Opa3oBaTesibHOro ctaHaapTa Obiiv co3aaHbl
BM3yasIbHO APKME MHTEPaKTHBHbIE yueBHble MaTepHarbl, KOTOpble cogepyKaT pasHoobpas-
Hble 0BpasoBaresibHble MegHaoObeKTbI:
® OJIHO3KPaHHblE MNIIOCTPALUKU C TEKCTOBBIMU NOAMNUCSMU, KOMMEHTAPHUAMHM, POPMY-

namu;
® uHTepaxTuBHble 3D-Moaenu, KoTopble MOXKHO BpaLLaTb, Bbibupas Tpebyemoe nosioxe-

HHe;
® aHUMaLUMHM, UNNIOCTPUPYIOLLHUE Pa3/IMYHbIE ABJIEHUA U U3YyHaeMble NPOoLEeCChl;
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2. YemaroBka npoepammol

®  WHTEepaKTHBHble Tab Ll BEJIMUMH U NapamMeTpoB;
®  JHTepaKTUBHbIE MOAE/U SBNIEHUH, MPOLLECCOB, UCCIEN0BAHUN Y 3KCNEPHUMEHTOB;
®  WHTepaKTUBHbIM 3afa4HUK.

MpennaraemMbie MHTEPaKTUBHbIE yueOHbIe MaTEPHasbl PEATM3YIOT HOBYIO AMAAKTHYE-
CKylO Mofenb 0OpasoBaHus, NPeLnoNaraloLLyo aKTUBHYIO POJib BCEX YHACTHUKOB obpa-
30BaTeNIbHOrO NpoLecca U HOPMUPYIOLLYIO MOTUBUMPOBAHHYIO KOMMETEHTHYIO JIMYHOCTD,
CNocobHyto BbICTPO OPUEHTUPOBATLCS B AMHAMUYHO Pa3BMBAIOLLEMCS W OBHOBAAIOLLEMCS
MH(POPMaLMOHHOM NPOCTPAHCTBE.

MpenmMyLLeCTBOM HarnagHbIX NOCOBWI ABNSETCS BO3MOXKHOCTb MaKCUManbHO 3dhheK-
TUBHO pa6OTaTb C CaMbIM COBpPEeMeHHbIMKW NMPOrpaMMHO-annapaTHbIMKU peLleHUAaMU No Uc-
nosib30BaHWIO MyNbTUMeaHapecypcos. MHTepdeic nocobuit MakcMManbHO afanTupoBaH
L1 paboTbl C MHTEPaKTUBHOW focKoW. Bnarogapsi ocobomy BU3yanbHOMY OPOPMIEHHIO
TeMaTHUYeCKHUX IKPAHOB [OCTUraeTCsl BbICOYAMLLIMIM YPOBEHb HArNsSAHOCTU NPU U3YYEHWUH
yuebHoro marepuana. [ocobus MynbTUNNaTOPMEHHbIE U PabOTAIOT NOL yNpaBaeHHeM
onepaunoHHbix cuctem WINDOWS®, LINUX® u MAC®.

Kaxxpoe nocobue cepun «Harnsgnas wkona» cHabxkeHo 6polutopoi «MeTtoanueckue
pPeKOMEeHAALUMU», KYLa BKJIOYEHbI: PYKOBOACTBO MOJIb30BaTESNsl, NOAPOOHbIE OMMUCaHHWA
BCEX aKTWBHbIX 3/IEMEHTOB 3KPAHOB U NPUMepHble yuebHble 3M1M30Abl K ypokam. Pykosog-
CTBO M0/1b30BaTE/Is PEKOMEHAYETCS U3yuaTb O4HOBPEMEHHO ¢ PaboToM ¢ nocobuem cepuu
«HarnagHas wkonax».

2. YcTaHOBKa nporpamMmmbl

Mocobue ycTaHaBMBaeTCA U paboTaeT nog itobok U3 Tpex NPOrpaMMHbIX NaaTopMm:
Windows®©, Linux© n Mac OSX®©. [Ins paboTbl nocobus Ha KOMMbIOTEP NOJSb30BATESNS
npefBapuTenbHo yctaHasnueaetcs AdobeAlR© nneep. AdobeAlR©® nneep ycraHaBnvBa-
€TCs OfMH Pa3 NpwW YCTaHOBKe NepBOro nocobus cepun «HarnspHas wkonay.

2.1. Nnatdopma Windows©

KomnakT-guck c nocobuem nmeeT chyHKLMIO aBTo3anycka. BcTasbTe AUCK B yCTPOMCTBO
LN UTEHUS| KOMNAKT-AUCKOB. HYepes HECKO/IbKO CEKYH[ HAUHETCS YCTaHOBKA MPOrpaMmbl.
Ecnu yctaHoBKa He 3anyckaeTcsi aBTOMaTUYECKU, OTKPOWTE COAepXKMMOe JUCKa U 3any-
ctuTe harn win_installer.exe. lanee cnepyite ykasaHusMm, NOSBASIOLLMMCS Ha IKpaHe.

B npouecce WHCTannsuMM Ha Baw KoMmnbioTep OyAeT aBTOMATUYECKW YCTaHOBAEH
cneunanbHbii nneep AdobeAIR©. Ecnu Ha Ballem KoMmnbioTepe y»e Obin ycTaHOB/EH
AdobeAIR©® nneep akTyanbHOW BEPCHM, MHCTANNALMOHHAS NPOrpaMma Bbl4acT COOTBET-
cTByloLLee COOBLLEHHE.

4 YcraHoeka Adobe AIR

Adobe?® AIR®
d Npunoxenvie Adobe AIR yxe ycranosnewo
ArTeen cpEm Ak

3aKpbiTh




2. YemaroBka npoepammol

Mocne ycraHoeku AdobeAlR©® nneepa WHCTanNMpyeTcs HenocpeacTBEHHO yuyebHoe
nocobue.

2.2. Nnatdopma Linux©

Mpu ycTaHoBke nocobuit nog nnatgopmoit Linux© MoryT BO3HUKHYTb TPYAHOCTH C
yctaHoskol AdobeAIR® nneepa. B paznuunbix cbopkax Linux© notpebyerca BbINoAHUTb
pas/iMuHble npoueaypbl, 4ToObl yctaHoBuTb AdobeAIR© nneep. Ho cpasy nocne ycnew-
How ycTaHoeku AdobeAlIR© nneepa noboe nocobue cepun «HarnsgHas wkona» Moxer
ObITb YCTAHOBNEHO «OLHWUM HaxkaTueM». [lanee npeAcTasfieHbl ONMCaHWUA BENCTBUA AN
YCTaHOBKM NOCOBMA Mo HECKONbKUMU BepcusiMK cbopok Linux®©.

Coopka «UBUNTU 10.04»

1. BcTaBbTe guck c nporpaMMon B yCTPOMCTBO /1Sl UTEHUS KOMNAKT-AUCKOB. HaxkxmuTe
«Mepexon» nMbO OTKPOKTE halNOBbIM MEHEOKEP U3 MEHIO NPOrpaMMm.

2. BoiBepuTe NMKTOrpaMmmy KOMNaKT-gucKa.

3. B noseuBLIEMCS OKHe 3anycTuTe OBOMHBIM KIMKOM MbiwK cpain Linux®© Installer u
cnepynTe yKasaHusiM, NOSIBNSIOLLMMCS Ha IKpaHe.

BHUMAHMWE!!! Bo Bpemsi ycTaHOBKM B NamMsTW KOMMbiOTEpPa pa3BopaYnBaeTcs apxue-
HbIH cpaisi. [pu 3TOM HUKaKHe COOBLLEHHSA 1 MHOMKATOPbI COCTOSIHUS NPOLecca Ha aKpaHe
He oTobpaxatotcs. [loKanuTech NosBNeHNUs aKpaHa «YCTaHOBKa NPUIOXKEHHS».

© © YcraHOBKa NPUIOXEHUs

TloAroToBKa K yCTaHOBKE MPURIOMKEHNS. ..

lpo6nemsbi B nocaegHmx sepcusix UBUNTU

B cesi3u c Tem uto Adobe npekpatun nogaepkky AIR gns Linux©, B npogyKktax cepuu
«HarnsgHas wkona» ucnosb3yeTtcs nocneaHss opuuranbHas sepcus AdobeAlIR© nnee-
pa s OC LINUX®©.

B cneapyowmx 3a UBUNTU 10.04 c6opkax yctaHoska AdobeAlIR©® nneepa tpebyet
«PYYHOrOo» BMeLLaTeIbCTBA N0 NPUBEAEHHOW HUXKE UHCTPYKLMK.

1) CkaunBaem nocnegHioto goctynHyto Bepcvio AdobeAIR® nneepa ans Linux© no
ccbinke http: / /airdownload.adobe.com /air /lin /download /2.6 / AdobeAlIR®Installer.bin
unu konupyem cpamn nneepa c CD-gucka «HarnagHas wkonax.

2) B TepMuHane BBOAWM NOC/ELOBATE/NbHO:

locate libgnome-keyring.so

Lanee ansa 64-6UTHOM Bepcum:

/usr/lib/x86_64-Linux©-gnu /libgnome-keyring.so.0

/usr/lib/x86_64-Linux©-gnu/libgnome-keyring.so0.0.2.0

sudo In-s /usr/lib/x86_64-Linux©-gnu /libgnome-keyring.so0.0 /usr/lib /libgnome-

keyring.so.0



2. YemaroBka npoepammol

sudo In-s/usr/lib/x86_64-Linux©-gnu/libgnome-keyring.s0.0.2.0 /usr /lib /libgnome-
keyring.s0.0.2.0

Lns 32-6utHoM BEpCHU:

sudo In-s /usr /lib /i386-Linux©-gnu /libgnome-keyring.so.0 /usr /lib /libgnome-
keyring.so.0

sudo In-s usr/lib/i386-Linux©-gnu/libgnome-keyring.s0.0.2.0 /usr/lib /libgnome-
keyring.s0.0.2.0

3) 3anyckaem yctaHoeky Adobe Air:

sudo/AdobeAlR®Installer.bin

Mocne ycnewHow yctaHoeku AdobeAlR®© nneepa 3anyckanTe dpann setup.air — ycra-
HOBKa nocobus «HarnsgHas wkonas.

Cé6opka «SUSE»

1) CkaurBaem nocnegHioo goctynHyo Bepcuio AdobeAIR©® nneepa ans Linux© no
ccbinke http: / /airdownload.adobe.com /air /lin /download /2.6 / AdobeAIR®Installer.bin
unu konupyem cpain nneepa ¢ CD-gucka «HarnsgHas wkonas.

2) MNMpuaoaem cBoMCTBO UcnosiHsemMoro dhanna ycraHoslmKy Adobe AIR nneepa (Ha-
»KaTb NPaBOW MbILWKOW MO YCTaHOBLUWKY, CBOMCTBA -> Npasa LOCTyna).

> Home > Downloads ———————
7i‘7.\ ../ Properties for AdobeAR... (2 (¥ (&) X0 ]
L&
AdobeAlRInstaller
O In

General || Permissions || Information

Access Permissions

Owner: | Can Read & Write v
Group: | Can Read v

Others: | Can Read v
s executable

Advanced Permissions
Ownership

User: aa.

Group: |users v

& 0K @ Cancel

3) 3anyckaem TepMuHan, ganee:
1 — BxoauM nog root -> KOMaHa su., BBOAWM Napo/ib aAMHUHUCTpaTOpa Npy 3a-
npoce;
2 — nocnefosatenbHO AoycTaHaBnvBaeM 4 nakerta crefylolUMU KOMaHaamM
(HeobxonMMO noaxaoueHne K UHTepHeTy U Hanuuue WHcTannauuoHHoro DVD
SUSE nog pykoH):

zypper install libasound2-32bit libgcc45-32bit libncurses5-32bit

(nocne aTon UK crepytoLLel KOMaHabl MOXKET BO3HUKHYTb 3anpoc DVD, npo-
cto sctaebte DVD c auctpubytreom Suse u HaxxmuTe y (y) v Enter.)

zypper install libxml2-32bit mozilla-nss-32bit mozilla-nspr-32bit gtk2-devel
zypper install libxml2-devel-32bit libxml2-devel libxslt-32bit rpm-32bit rpm-
devel

zypper install libstdct++33-32bit libstdc++33-devel-32bit libgnome-keyring0-

32bit m
-
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4) NMocne 3aBepLUEHHsi YCTAHOBOK MaKeTOB B KOMaHAHOW CTPOKe NPOMnUCbIBaeM nyTb K
yctaHoBwuKy AdobeAlR nrMbo npocTo nepetackMBaeM ero MbilLKOM B KOHCO/b, CTUPAEM
KaBbluKK U Haxknmaem Enter.

Mocne ycnewHon yctaHoekn AdobeAlR®© nneepa 3anyckaem chain setup.air — ycra-
HOBKa nocobus «HarnsgHas wkonas.

Coopka «DEBIAN»

1) CkaunBaem nocnegHioto goctynHyio Bepcvio AdobeAIR® nneepa ans Linux© no
ccbinke http: / /airdownload.adobe.com /air /lin /download /2.6 / AdobeAlIR®Installer.bin
unu konupyem cpain nneepa ¢ CD-gucka «HarnagHas wkonay.

2) YctaHaenvBaem AdobeAlR nneep, Ucnonb3ys KOMaHLHYIO CTPOKY:

sudo /home/AdobeAlR®Installer.bin
3pecb home — nyTb, MO KOTOPOMY PAacnoOIOXeH 3arpy>KeHHbld ain
AdobeAIlR®Installer.bin.

Mocne ycnewHon yctaHoeku AdobeAlR© nneepa 3anyckaem carn setup.air — ycra-

HOBKa nocobus «HarnsgHas wkonas.

Cé6opka «EduMandriva» (mcnonb3oBaHue amynatopa Wine)

B Tex cucTemax, rge no passiMuHbIM NPUYMHAM HEBO3MOXHA YCTaHOBKa BUHAPHOro
drarina AdobeAlR Installer, cywecTByeT Bo3MOXHOCTb ycTaHoBUTb AdobeAIR© nneep ot
Bepcuu ans Windows, He Hapyluas JIMLUEH3WI W He yCTaHaBAuBas camy nporpammy. [ns
aToro yfobHee BCero BOCMNO/Ib30BaTbCs NAKETHbIM MEHEKEPOM /151 YCTAHOBKM B aBTOMa-
THYeckoM pexkume amynstopa Wine:

— HaxkaTb KHonKy «[lyck»-«YcTaHoBKa W yfaneHue nporpaMmy;

H

Npunoxenus

YcraHoBKa YcraHoska
yAanenne wpmgron
nporpamm

A (R 1\ W

N EY YT K Ml e0y  oF-10:58 W («

3pech HYXKHO Y6eauTbCSA, UTO NOAK/IOUEHDI HEOOXOAUMbIE PEMO3UTAPHK U €CTb OCTYM K
MHTepHrety. Takxke Heobxoanmo Hannure cBoboaHbix 300 M6 Ha >KecTkoM aucke.

)
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— HaMTH NYHKT «MeHe,q)Kep HUCTOYHUKOBY,

Ynpasnewse nporpavann
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Coutcox aepran Contib Testing (Offcial20 1.0-1
Crutcox aepkan. Conrib Backports (Offial20 1.
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2. YemaroBka npoepammol

— [JhaJiee B OKHE NOUCKa NakKeToB HanucaTtb Wine v YCTaHOBHWUTb NOC/NIENHIOO BEPCUIO
13 OOCTYNHbIX;

Ynpaoaewwe nporpauau

B Napauerpes Bua Crpaska

Ynpasnestie nporpaman

| [oce v | Haime [Qvine 7

Naver Bepann penm crane

Raxero  paguueckms wrepdeiicon ¥

B \
o S 0103 mdv2011.0

1 g ratona

AGnome applcaton o manage ..

O WINE 1 Notan Emulator-runs. 334 Moo

@ | Wine £ Tmev2011.0

£
G o T e . amdv2008.0

e L |
wine - WINE Is Not An Emulator - runs MS
- B Windows programs

@ Texcrossie ymnuTat

e
-

@™

2 '+ || using their Unix or X11 equivalents. The library may also be used for

portingin32 code into natve Ui executables v
B6paHo: 15V / Ca06020 Ha AUCKE:A 1SS

Buspanece | | Npwenn, Buiim

Adobe AIR

BarpyauTs nocneawioio epewio Adobe AIR

war1

vindows g

warz
| R

......... nwn (145 ME)

# Dovnload now

AporpaNANoro oBecnsuenA

Mocne ycnewHow yctaHoBku AdobeAlR© nneepa 3anyctute cpann setup.air — ycra-
HoBKa nocobus «HarnsgHas wkonax.

© pr——
sl Dpaeca g dyphan Bocnann uncpyienm Copaska
[)adobe s —Anagsc awnoe, |3 AdobeAIR | Adobe AIR3 D1 X | 1) examen e —Auagke . X | - Aswo-sepemn

Exal

[ i Py + panvep

Phidemoai 14 hE | T8MAS
o LEMO-
W o

9@ -11:51 W




2. YemaroBka npoepammol

2.3. Mnatdpopma Mac 0SX©

1. BcTaBbTe KOMNAKT-AWCK C MPOrpPamMMOii B yCTPOMCTBO AJ1S HTEHWS KOMNAKT-AUCKOB.
HaskmuTe nosisusluytocs Ha pabouem cTone MKOHKY, obozHavatowyo CD-guck.

O m Cplg:s9 Q

o

ModcD.

@& Finder 0aiin_paska_Bua_Ilepexon Oxno_Crpaska

VMware Shared
Folders

‘ExamMedia

2. B nosiBuBLIEMCSA OKHE ABOWHbIM LLENYKOM 3anyCTHTe pacnakosLmk apxusa Mac OSX
Installer, a 3aTeM — nony4yeHHbIN Noc/ie pacnakoBKu dpaw.

800 ® i =
X Kon-80 obvexroe: 8; aubpato: 1; aocrynno 0 Kb =
autorun.inf desktop.ini License.TXT Linux Installer
- N I- N
MACOSXiInstaller.dmg ReadMe.txt setup.tar win_installer.exe
/
[O0 O (5) ExamMedia ’:‘.
X600 L Xumus - Hemetanns =
X Kon-80 a6nexros: 1: supano: 1; soctynwo 9,7 MB L —
MAC OS X Installer

3. CnepyWTe yKasaHuaM, NOSIBASIOLLMMCS Ha IKpaHe.

2.4. AKTMBaLMS 1 3anycK

BHMMAHME!!! YacTo Bo3HuKkaeT npobnema aktueauun B OC cemerictea Windows© u
Linux® — oTobparkeHHe NyCTOro OKHa aKTWBaLMKU Cpa3y NOC/e 3aBEpPLUEHWUs YCTaHOBKM
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2. YemaroBka npoepammol

nocobusi WK Npu Nepesom ero 3anycke. ycToe oKHO aKTUBaLUK FOBOPHT O TOM, YTO Ha
KOMIblOTEpe /15 AAHHOTO MOJb30BaTesisi paboTaloT OrpaHUYeHHs 3anucK B cyxebHble
nanku. 3T orpaHuyeHusi HEOOXOAUMO CHATb.

Mpu nepeom 3anycke Mocobue TpebyeT akTUBaLMK AN HOCTyNa K Matepuanam. B ot-
KPbIBLUEMCS OKHE aKTUBaLUK HEOOXOAMMO BBECTH CEPHIHBIM HOMEP NPOAYKTa.

[ascrieauis nporpar: =,

AKTMBaLMS

BBeavTe CepuiiHbIi HOMEp: BcTaBuTh
‘Xxxxx ‘ XXXXX XXXXX XXXXX XHXXX
MoaTeepanTh

CepuiHbIM HOMep yKa3aH Ha ynakoBKe.

Mpu NpaBuIbHOM BBOLE CEPUIHOIO HOMEPA NPOUCXOANT aKTUBALMA U NOcoBHe aBTo-
MaTHUYeCKH 3anycKaeTcs.

Mocne npaBuUbHOM YCTAHOBKM WM aKTUBaLMK NOCOBHE MOYKET BbITb 3anyLLEHO AP/IbIKOM
Ha paboueM CTosie UK APJIbIKOM C COOTBETCTBYIOLMM Ha3BaHWEM B rpynne yCTaHOBJIEH-
Hbix npunoxxkenun «9K3AMEH-MELNA».

2.5. leakTBauua

KHonka feakTuBaLyu Haxo4MTCS B NPABOM BEPXHEM Yrily 3KpaHa (Nof KHOMKOM «3a-
KPbITb»).

chHKLIMFl AeaKTuBauuKn OOCTYMNHa B nio6oi MOMeHT pa6OTb| C NPUNOXKEHUEM.
[Mocne Ha)kaTusi KHOMKHM «0eaKTUBUPOBATb» OTKPbIBAETCA OKHO NOATBEP>XKAEHUA.

NMpeaynpexaeHne

Bbl YBEPEHDBI, YTO XOTUTE

ACAKTUBUPOBATb NPpUJIOXKE

= e LA

[LleakTvBauus no3BonsieT aHHyAMpOBaTb akTuBauuio nocobus. lNocne peakTusauuu
NOJIb30BaTE b MOXET YCTAHOBMTb M aKTMBMPOBATb NOCOOHE Ha LPYroM KOMMblOTEPE.

Lins nepeHoca nocobus Ha Apyroi KOMNbIOTEP C COXPAHEHWEM KOJIMYECTBA UCMOJIb30-
BaHHbIX aKTUBaLWH HeOOXOAUMO:

1 — peakTuBMpoOBaTb NOCOOHE HA LAHHOM KOMMbIOTEPE,

2 — ycTaHOBUTb NOCOBHE Ha APYrOM KOMIbIOTEPE WU aKTMBUPOBATb €ro.

(1)




3. Cmpykmypa u pyHKUUOHAbHEIE BO3MONCHOCMU NOCOBUS

3. CTpyKTypa U PYHKLUUOHA/IbHbIE BO3MOXHOCTU NOCOGUA

3.1. OrnaBneHue nocooua

Mocne ycI'IeLLlHOl\:i aKTHBaLUMKU OTKPbIBaAETCA Ornasnexue nocobus. B Hem 0To6pa>Ka-
IOTCA MUHUATIOPbI TEMATUYECKUX Mop,yneﬁ. OHu PacnonoyeHbl B COOTBETCTBUU C TEMAMM,
n3yy4yae€mMbiMHU B Te4YeHUE yqe6Horo roga. Cnuncok MHWHUATIOP MOXXHO nepemMellatb BBer/
BHWU3 C NOMOLLbIO CKPOJIJTUHI-NaHe/In CnpaBa.

Cmpykmypa OznaBneHus

3aroJioBoK
VA

@ HATJISIAHAS) ©USUKA *
DUBNKA 7 knacc

ynpasjieHHE OKHOM

[eakTuBauus

1 2
vauepenie Monexyn

CKPONNUHT

6. Caoiicrsa rasos,

4.
oTTanKsasie Monekyn Bewectea

e / AUCKpPEeTHOE NCTaHne
oLy ramuncren D

3aronoBok MOXKeT Cofep>KaTb Ha3BaHWe OUCKa, NPUHAAJIEXKHOCTb K Cepuu (B BUae sip-
NbIKa AUCLMIJIMHBI), NPEAMETHYIO 061aCTb, TEMY 9KpaHa Ui (hOPMYIMPOBKY 3afaHHsl.

B npaBoi uacti «3a020108ka» pacnonarailotcs KHOMKK Ynpae/ieHWe OKHOM.

Haswurauus (nepeasu>xeHu1e) No OrnaBNeHUIO OCYLLECTBNSETCSA: CKPOMNUH2OM — Nepe-
MeLLLEHUEM NON3YHKA B BEPTUKAIbHOMW NOJIOCKE CNpaBa WK OUCKPEMHbIM IUCMAHUEM —
HaXKaTHeM CTPesioK «BBEpPX,/BHWU3», KOTOPbIE «MEePEeUCTbIBAOT» MUHWUATIOPbI TeMaTHye-
CKWUX MOAYJIEN Ha OfUH PSJ, BBEPX UJIU BHU3.

B — CBepHYTb OKHO

E — yMEeHbLKUTb OKHO

— 3aKpbITb OKHO

74 nciinan bynkuus (1)

I Onpepenexve v rpaduk NMHERHOM dyHKUMM

7 =1 x+(-1 | «
y (-1) ?
, 864202468 @
LI RN EN AR R RANN]
D
864202 468
i bnnunun‘vnnunun
TR > )
k>0 5
b<0 4
LX) v
o=
;) Aa
2
=
SMHEVHAS OYHKLS - 3TO OYHKLMSA BUAA y = ke + b 7k b -wncnA |3 m
k- YTNOBOM KOSGOULIAEHT; b~ CBOBOAHBIN YNEH @
MPACVK NIMHEVHON ®YHKLWW — NPAMAR 1

an HaXXaTuh Ha MUHUATIOPY Bbl6paHHOI’O TeéMaTU4yeCKoro Mmoayssa MO>xHo nepeﬁm Ha

€ro NoJIHO3KPaHHbIM BUA,.
| 12 I )




3. Cmpykmypa u pyHKUUOHAbHEIE BO3MONCHOCMU NOCOBUS

3.2. TemaTu4yecKui aKpaH

TemaTuuecKui 3KpaH ABNSETCA YacTblo TEMAaTUYECKOTrO MOAY/NS U COLEPXHT MHOpP-

MaLMto no yuebHow Teme.

KaxkabIi TeMaTHuecKni Moay/ib MOXKET COCTOSITb M3 OLHOIO M/I HECKOJIbKUX TeMaTHYe-

CKMX 3KPAHOB, MEPENTH Ha KOTOPbIE MOXHO HaXKaB Ha HOMEP BbIOPaHHON 3ak/iafKH.

lfxnaccmmaum ocHoBanuii
75y PacTBOPVMbIE 1 HEPACTBOPUMBIE OCHOBaHWS

% OCHOBAHUA naHesib UHCTPYMEHTOB
PACTBOPVIMBIE
(LIENO4M) HEPACTBOPVMBIE ’
NaOH, Ba(OH)2 Cu(OH)2 Fe(OH)3

. 2

OIHOKUCHOTHBIE  [BYXKUGTOTHBIE TPEXKVICJ'IOTHbIE‘ \
_OH ®

rlon |2 e
Son |

3aK/1lagKu

y | __OH . ~OH
Na — OH B gy

an pa60Te C TeMaTU4eCKHUMHU 3KpaHaMKU MOXKHO UCNOJIb30BaTb KHOMKKU Ha NaHe/In UH-

CTPYMEHTOB.

3.3. MaHeNb UHCTPYMEHTOB

B naHenb MHCTPYMEHTOB BXOAMT Le/Ibli psifi KHOMOK, KOTOPble NPeAOCTaBAAOT NOJb-

30Baresto pa3HoobpasHble (hYHKLUOHA/IbHbIE BO3MOXHOCTH.

«

2

KHonka llepemecmums naHese — no3BONSIET NEPEHOCUTb NaHelb HHCTPYMEHTOB
U3 NPaBOM B NIEBYIO CTOPOHY TEMATMYECKOrO KpaHa U obpaTtHo. JT1a hyHKUMs no-
3BonseT chenarb 6onee KOMMOPTHBIM MONIOKEHUE MAHENU UHCTPYMEHTOB /151 KOH-
KPETHOrO Pacrno/IOKEHWUsI MHTEPAKTUBHOW LOCKW WU Al TEX, Yy KOro JieBasi pyKa
ABNAeTCA Befyluen (o5 nesLen).

KHonka KoHcmpykmop — oTKpbiBaeT OKHO KOHCTpyKTOpa. lMpu 3TOM OKHO Tema-
TUYECKOro MoAy/s 3aKkpbiBaeTcsi. KOHCTPYKTOp SIBASIETCS MOLLHBIM MHCTPYMEHTOM
B pyKax nejarora-HoBaTtopa, C ero noMoLLbto NPefoCTaB/AOTCS NPAKTUUECKH He-
OrpaHuyeHHble BO3MOXKHOCTH A1l peannsaumnn npodeccHoHasbHbiX CnocobHocTem
YUMTENS W ero TBopueckoi ogapeHHocTh. OcobeHHOCTH U OCHOBHbIE NpHeMbl pabo-
Tbl C 3TUM YPOBHEM Harisa4HOro nocobus 6yayT nogpobHO paccMOTpeHbl B pasaene
«KOHCTPYKTOP».

KHonka PucoBaHue — OTKpPbIBAET NaHesb C Pa3/IMiHbIMU MHCTPYMEHTaMMU L5 PUCO-
BaHus. Mpu Haxkatuu kHonok 1, 2, 3 1 4 NoBepx TEMATUYECKOro 3KpaHa NosiBNseTCs
Npo3pauHbIi UK Besbii 3KpaH, Ha KOTOPOM MOJIb30BaTE/lb MOXET Ae/aTb NOMETKH,
pucosartb. MpH 3TOM BCe aKTUBHbIE 3/1EMEHTbI (KHOMKM WK 0B1aCTH) Ha TEeMaTUYECKOM
aKpaHe nepecTaioT paboTatb. UToObl BEPHYTb MM aKTUBHOCTb, HEOBXOAMMO 3aKpPbITh
naHesib pucosaHusi. [pu 3TOM BCe HapUCOBAHHOE COXPaHSAETCs.

1 — KpacHbIM KapaHhaLl, pUCOBaHUE KPaCHbIX JIMHUN.

2 — CUHUWV KapaHJall, PUCOBaHWE CUHUX JIMHUI.

(1)




3. Cmpykmypa u pyHKUUOHAbHEIE BO3MONCHOCMU NOCOBUS

3 — NacTuK, CTUpaeT Hap1CoBaHHOeE.
4 — 6enbivt hoH, fenaeT 6esbiM UK NPO3pauHbIM POH A1 PUCOBAHMS.

5— OYUCTUTb, NOJIHOE yaaNeHHe HapUCOBaHHOIO.

FRNES

Knonka YBeauyume / YMeHbwiums — oTKpbIBaeT 3KpaH C yBe/IMUEHHbIM doparmeH-
TOM TEMATHYECKOr0 3KPaHa Wi AOMNOJIHUTESIbHBIN MaTepHa K 3KpaHy.

%

KHonka #MHmepaxkmuBreie MoOenu — OTKPbIBAET KOMMIEKT IKPAHOB, COAEPIKALLMX
MHTEepPaKTHUBHbIE MOAE/U K LIAHHOMW TeMe.

Knonka Ta6auyer — OTKPbIBAET KOMMIEKT CNPaBOYHbIX TabWL, K AaHHOK Teme. Ta-
611LbI BKIIIOUEHDI B OCOOUS N0 dhU3KKe, XMMUK 1 MaTeMaThke. B nocobusx no 6mo-
JIOTHK Ha MeCTe KHOMKHK «Tabnnubl» pacnosioxeHa kHonka 3D-mogenu.

Knonka 3D-modesnu — oTkpbiBaeT KOMMIEKT UHTepakTUBHbIX 3D-Mopener k Teme.

KHonka 3adayHux — OTKpbiBaeT KOMMJIEKT 3aa4 UK 3a4aHUI MO U3yUaeMOK TeMe.
B nocobue BktoueHbl 3a8aHUs N0 K&XKA0M TeMe, OHW MOTYT NMPUMEHATBCS YUUTENEM
(BNn5 paboTbl C KNACCOM) M YUEHUKOM (ANS CAMOKOHTPOIS).

E &

Aa  Ckpoimoiii pexcum — nepekiouaeT 3KpaH Ha BapHaHT CO CKPbITbIMM TEKCTOBbIMU U
Ma rpacUyecKUMU 31IEMEHTaMM.

KHonka OeaaBreHue — ocyuiectenset nepexon k Ornaenenuio nocobus.

m) Kwuonku Credyrowas mema / [Mpedsidyw,as mema — nepenucTbiBaloT CTPaHULbl B
4@ HarnAgHOM NocobuM, UCNoNb3yloTCA AN Nepexoaa Ha Apyrue Tembl.

10 Kronka Homep — ykasbieaeT Ha HOMEP OTKPbITOro TEMaTUYECKOro MOAYNS.

3.4. CtaHpapTHble KHOMKU 3KpaHOB

Ha camom Temartnueckom akpaHe (pabouasi 061acTb TEMaTHUECKOro aKpaHa) oTobpa-
YKaloTCsA CTaHAaPTHbIE KHOMKMU.
MaHenb nneepa — npepHasHayeHa A NPOUIPbIBAHUSA aHUMaLMK UK 3BYKa.

nyck / naysa

| TeKyllee BpeMst | cTon

obuee spems BK/1 / BbIKN
3BYK

KHonkn ynpaBJieHUs1 UHTepPaKTUBaM#Hu

@ KHonka fTomoujb — OTKPbIBAET OKHO C KPATKOM MHCTPYKLUMEN N0 paboTe ¢ Mofesbio

WKW 3afiaHUEeM.
| 14 I




4, Uimeepayus nocobus ¢ BHewHUmMU npunoxceHusmu (mossko das nnamgopmer Windows ©)

0 do& #

Nl

Knonka C6poc — nepeBoauT MOAesNb UMK 3afjaHue B NePBOHAYa/IbHOE COCTOSIHHE.
Bce napameTtpbl MOLENH NPUHUMAIOT HayYasibHble 3HAYEHUS, OTBETbI K 3a4aHUAM UK
BbIMOJIHEHHbIE PUCYHKH YOANAIOTCA.

KHonka [Tyck — 3anyckaeTt Mofe/ib C yCTaHOB/IEHHbIMU NapamMeTpamHu.

KHonka C6pocume — nepeBOAWT 3KpaH B nepBoHadYasibHOe COCTOsIHWE, BCe yCTa-
HOB/NIEHHbIe NapaMeTpbl NPUHUMAIOT HauasibHble 3HAUEHHS.

KHonka flpoBepka — npoBepsieT NpaBUIbHOCTb OTBETOB B 3aAaHuW. [paBusibHble
OTBETbl OTMEYaloTCs 3e/IeHON PaMKOM, HenpaeH/ibHble — KpacHoM. MoBTopHOE Ha-
»KaTue KHOMKKU yBUpaeT LBeTHble pamKH.

Knonka ffokazame omBem — nokasbiBaeT npaew/ibHble OTBETHI Ha 3afaHue, ycTa-
HaB/IMBAET NPaBHJIbHble 3HAYEHUS U NPaBH/ibHble PUCYHKKU. UTOObI ybpaThb ¢ akpaHa
OTBETbI, HEOOXOAUMO HaXKaTb KHOMKY @ Ckpoime omBem.

3.5. CneyunanbHble 0603HaYaloLW e CUMBOJIbl Ha 3KpaHe

Bce akTvBHble 061aCTH 3KpaHa OTMeUeHbl 3HAKOM «KUCTb pyKu». Hanuuue Takoro
CMMBOJIa O3HAUAET, YTO Ha AaHHYIO 061aCTb MOXKHO HaXKaTb WM NEPEMECTHUTb OT-
MeueHHbIH OBbEKT.

Hanuune Takoro cuMBosa Ha 3KpaHe roBOPHT O TOM, UTO U306paXKeHHE MOXKHO ne-
pemeLLaTb BBEPX /BHWU3 WK BNIeBO /BNPaBO.

[JaHHbiii cumeon obosHavaet MHTepakTueHyto 3D-mogenb. Ctpenka nopckasbisaer
Hanpas/ieH1e OBWXKEHUS Kypcopa ANs eé ABixeHusi. OTCYTCTBUE CTPEeNOK FOBOPHT O
TOM, UTO MOZE/Ib MOXXHO [BUraTh, NepeMeLLas Kypcop B l0OOM HanpasieHWH.

AHMMaLlMﬂ. Hakatnem Ha 0603Ha‘-|eHHyI0 3TUM CUMBOJIOM 06/1aCTb MOYHO 3any-
CKaTb UK OCTaHaB/IMBaTb aHUMUPOBAHHYIO UTIOCTPaUMIO.

PFI,EI, CUMBOJIOB coo6u.|.aeT O HaJIM4HUKU [ONONTHUTENIbHOIO MaTtepuana K AaHHOMY 3KpaHy.

Cumeon Kakune o6beKkTbi

,Q,;ﬁ? OpHa MM HECKOJIbKO MHTEPAKTHBHbIX MOAeNen

JKpaH € yBENWYEHHBIM (DParMEHTOM W/IU AOMNOJIHUTE/IbHBIM MaTepuan K aKkpa-
Hy.

@ OpHa unu Heckonbko 3D-mopenen

4.

UHTerpauma nocooms ¢ BHELWWHUMU NMPUIOHKEHUSIMU

(tonbKo ana nnatdopmbl Windows®©)

B nobom nponykte cepun «HATNTAOAHASA LLUKOMA» poctynHa dyHKuMs 3anycka

BHelLHero npunoxkerus (Tonbko ans OC Windows). 3Ta doyHKLMS NO3BONSET, HE BbIXOAS
13 Nocobwusi, UCMO/Ib30BaTb LOMOJHUTENbHbIE 0OPa30BaTe/bHbIE PECYPCbI B KOHTEKCTE fie-

MOHCTPUPYEMOro Matepuana. Ccbinka Ha 3anyCK BHELUHEro npunoXXeHna nomMellaeTca B

(15 )




4, Umeepayus nocobus ¢ BHewHUMU npunoxceHusmu (mossko das nnamgopmer Windows ©)

CMHUCOK MHmepaKmue, OTKprBaeMbII:i KHOMKOM ﬁ,ﬁ' HaseaHus-ccbiiku ANnA 3anyCKa BHeLl-
HUX I'Ile'IO)KeHMFi nomMedaroTcs 3Be3,D,OHKO["1.

Y /2 N avel (O
('Iamepeuue OJHbI, 0Gbema, TeMmnepaTypbl

MpyMep VHTErpMPOBaHHOTO NPUNOXKEHUA * |
N s B L T ’—\

Mpu HaXkaTUK Ha TaKylo CCbUIKY B OTLE/IbHOM OKHE OTKPbIBAETCS COOTBETCTBYIOLLEE
NPUIOXKEHHE.

Lins BHeapeHus B nocobue CCbiIKK Ha BHELLIHEee NPUIoXKeHWe HEOHXOAUMO BbINONHUTD
cnepytouee:

LA 1

B 6nokHoTe oTkpoiite chain AFC.xml (noMeLéH Ha AWUCK € AMCTpUBYTUBOM nocobus).
Ecu K BbIBpaHHOMY PUCYHKY Bbl XOTUTE LODABUTbL 3aMyCK BHELLHErO NPUIOXKeEHHUs (Moge-
NW, feMoHCTpauroHHoro akcnepumenta ARC wau gpyroro obpasosartenbHoro pecypca),
nobasbTe COOTBETCTBYIOLLYIO CTPOKY, Kak NOKa3aHo B NpUMepe.

MPUMEP

@paezmenm gpaina AFC.xml 6e3 cceliku Ha BHewHee npuoxceHue

<sheet title="Mu3anyeckne BennumnHbl 1 npubopsl” taskbook="f7_1_ex.swf">

<object title="Mun3nueckue BesmunHbl M npubops!” file="f7_1a_a.swf" />

<hidden> <object title="Muanyeckue BesnuuHbl W npubopbl” file="f7_1a_b.
swf"/></hidden>

<models>

<object title="MamepeHue gnunbl, obbema, Temneparypo!” file="f7_1_aktiv.swf" />

</models>

Opaemenm gpaina AFC.xml, donosHeHHsIt CColIKOU HQ BHEWHEE NPUONCEHUE

<sheet title="Mwuanueckue BesrumnHbl U npubopbl” taskbook="f7_1_ex.swf">

<object title="Mun3nueckue BenmunHbl M npubops!” file="f7_1a_a.swf"/>

<hidden> <object title="Muanyeckue BennuuHbl W npubopsl” file="f7_1a_b.
swf" /></hidden>

<models>

<object title="MamepeHue anuHbl, obbema, Temneparypo!” file="f7_1_aktiv.swf" />

<object title="Tlpumep WHTerprpoBaHHoro npunoxxeHus" id="model_1"/>

</models>

B BblgesieHHOM CTpOKe yKa3aHbl Ha3BaHWe MPUJIOXKEHWUS B CMIMCKE 3anycka UHTepaK-
TUBOB object title="llpuMep UHTErpUPOBaHHOIO NPHJIOXKEHUA" U CCblIKa Ha ero UMsa ans
nporpaMmbl id="model_1".

Ecnn Kk gaHHOMY pucyHKy nocne pasgena <hidden> ...</hidden> otcytcteyeT pas-
nen <models> ...</models>>, To ero Hy>kHO 106aBUTb, 0hopMKB MO 0bpasLy:

<models>

<object title="MM4A B C[TIUCKE 3ANYCKA" id="MAEHTUDUKATOP" />

</models>

CoxpaHuTe U3MeHEHHbIM hain Noj YyHUKabHbIM UMEHEM.

(16 )
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5. lMocobus cepuu «Haensdnas wkona» 8 yyebHom npouecce

LIAT 2

B chaiin models.xml (nomeLueH Ha BHUCK € AUCTPUBYTUBOM NOCOBMS) MOMECTUTE CCbIKH
Ha BCE UCMOJIb3yeMble BHELLUHWE NPUIOXKEHUS C YKa3aHUEM ero WAeHTUdMKaTopa U NoIHO-
ro nyTu K cpawny.

<?xml version="1.0" encoding="UTF-8"7>

<models>

<model id="model_1" run="C:\ 000\ Models\ model_1.exe" />

</models>

model_1 — uaeHTUDHUKATOP BHELLHETO MPWUIOXEHWS, OH [OJIXEH coBnagaTtb C UMe-
HeM, yKa3aHHbIM B chaine, coxpaHeHHom B LLUATE 1.

C:\000\Models\ model_1.exe — nosHbI¥ NyTb K chaiy NpUIO>KEHHUS.

MameHeHHbIM dhain models.xml coxpaHuTe B nanky C yCTaHOBJIEHHbIM nocobuem ce-
puu «<HATTIAOHASA LLUKOJTA» (B nanky, cogepskallyto 3anyckaembli hain nocobus).

LIAT 3

Ckonupy#Te hain 3anycka BHELLUHErO NPUIOXEHHUS B NarnkKy, yKasaHHyo Nocsie KoMaH-
nbl run.
BkitoueHHOe B Nocobue BHeLIHee NPUAoXeHHe ByaeT NpUCYTCTBOBATb B CMIMCKE UHTE-
PaKTUBOB TOJIbKO NPU BbINOJIHEHUW CNIELYIOLLWUX YC/IOBUM:
® nocobue cnocobHo 3anyckaTb BHelHWe daiinbl (nnatcopma Windows);
® B aupekTopuu Mocobus HanaeH dain models.xml ¢ MOAENSMH, COOTBETCTBYIOLMMH
MopAenIsM nnakara;
® hainibl MOAeNew NPUCYTCTBYIOT MO afpecy, yKkazaHHOMY B aTpubyTe run chaina models.
xml.

LUAI 4

Otkpoite npunoxxenve «HATNTAOHAA LLIKOJIA» v B KoHCcTpyKTOpE 3arpy3uTe dhawn,
coxpaHéHHbIn Ha LLIATE 1.

Mocne npasubHO BbINOMHEHHDIX Waroe 1—4 B CNMcKe MHTEPAKTMBOB, COOTBETCTBYIOLLMX
BbIOPAHHOMY PUCYHKY, NOSIBATCA CTPOKM 3anycKa AONOHUTENbHbIX yuebHbIX pecypcos (ae-
MOHCTpPaLMOHHbIX 3KcnepruMeHToB cepun AFC, MHTEpPaKTUBOB, MOAENEN U T.N.).

[ina npumepa moxkeTte ucnonb3osatb dannbl AFC.xml, models.xml, model_1.exe, no-
MelLLLeHHbIEe Ha AWUCK C AUCTPUOYTUBOM nocobus.

5. MNoco6us cepumn <HarnagHas WKona» B yue6GHOM npouecce

Martepuanbl nocobun cepun «HATNIAOHASA LUKOJTA» nosegonsioT B nosiHon mepe
peanv3oBatb JUAAKTUYECKME W METOAHUECKHE TpeboBaHHS.

AmgakTudyecKne Tpe6oBaHus

o Hay4Hocmeo o6yquu;7 — [AOCTaTO4HasA rny6MHa N KOPPEKTHOCTb U3JTOXKEHUA yqe6Ho-
ro Matepuana,

o 6ocmynHocmb o6yquu;7 — onpepesieHHaa cteneHb TeOpETMHeCKOﬁ CJZIOXKHOCTHU U
rny6MHbI N3y4eHUA cornacHoO BO3pacCTHbIM OCO6EHHOCTHM o6yqa|ou.u4xc;|;
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5. lMocobus cepuu «Haensdnas wkona» 8 yyebHom npouecce

® cucmemamu4yHOCMb U NOCAed0B8amesbHoCMb 06yyeHUs — POPMUPOBAHHE 3HAHUH,
YMEHWH U HaBbIKOB B ONPELAESIEHHON JIOrMYECKOW CBA3aHHOMW NMOC/1Ie40BaTE/IbHOCTH C
obecneyeHneM NpeeMcTBEHHOCTH;

® Hazns0HOCMb 06YYeHUs — YYBCTBEHHOrO BOCMPUATUS OOBEKTOB, NPOLLECCOB, ABe-
HUMK;

®  nNpoyHoCmb YcBoeHus 3HAHUL — 3aKPENNEHWUs 3HAHWMK;

° cmpykmypu3sayus y4e6H020 Mamepuana u CMPYKMypHO-YHKYUOHANbHAS CBs-
3aHHOCMb — NpefcTaB/ieHWe yuebHOro mMatepuana C pa3buUBKOM Ha CTPYKTypHble
eaMHu1Lbl C 0603HAYEHHEM CTPYKTYPHO-(DYHKLIMOHAbHbIX CBA3EH MEXY HUMM, OTpa-
>KAIOLMX BHYTPEHHIOIO JIOMHMKY M3y4aeMoro mMatepuasna;

®  UHMEePaKmMuBHOCMb — B3aWMOLEUCTBUE C MYJIbTUMELMHHDBIM CPEeLCTBOM OBydeHuWs
(HarnagHbIM nocobuem);

® adanmuBrocme — npucnocobnieHre npouecca obydeHUs K YPOBHIO 3HAHWM, YMEHUH,
NCUXONOMUYECKUX OCOBEHHOCTEN yualLUXCS.

Mero,quqecnue TpeﬁOBaHMﬂ
® nosHoma codepixcaHus — NO3BONSET B MOMHOW Mepe peasn3oBaTb METOAUYECKHE

uenn obyueHus;

® pnedaezozuyeckue memodel, onpepensiolne LOCTUXKEHUE Lienel 0byueHus npu op-
MWUPOBaHUK TEMATUUECKUX MOAYIEN NOCOBUI, UCNONb30BAIUCH C YHETOM KaXKA0M KOH-
KPEeTHOM HayKU U el COOTBETCTBYIOLLEN AUCLUMNINHE.

® HanucaHue nedazoauyecKoeo CYEHapus — YYuTbiBanacb BO3MOXKHOCTb WU3MEHSTb
NIOFUKY W3NI0XKEHUA MaTepUana, HanoHATb HEOBXOAUMOMN MH OPMaLMeN copeprKaHue
TEM C Le/blo WCMO/b30BaHUA COBCTBEHHBIX NEAarorMuecKMX METOLOB W TEXHOIOMHH
LS NYULIEro JOCTUXKEHWS Liesiel oBydeHus.

CornacHo BbllenepeyncneHHbIM NeJarortiyeckuMm TpeboBaHWsaM B NOCobUsaxX cepuu
«HarnsgHas wkona» Kakapld TeMaTUYeCcKWit MOAyb CTPYKTYPUPOBaH Cleaytowmum o6-
pa3om:

1. TpepncraBneHHbii yuebHbIH MaTepUan MUHUMasIEH MO 0OBEMY, UTO NO3BONSAET CAeNaTb
aKLEHTbl HA OCHOBHOM W B&XHOM B U3y4yaeMoM TeMe. TemMaTUyeckue MOLY /U CIOXKHbIX
TEM WK TEM, U3yYeHUE KOTOPbIX NPennosiaraeTcsl He Ha OLHOM YPOKE, BK/OYAOT B
cebst HECKOJIbKO TEMaTHYECKUX 3KPaAHOB.

2. Wudopmauus, cofepkallascs Ha TEMATHMYECKOM 3KpaHe, COMPOBOXKAAETCS MIIIO-
CTPUPOBaHHbIM MaTepHUasioM: CTaTUYECKUM, OAUHAMUYECKUM, MY/IbTUMEAUMHDIM, KOTO-
pbIi NPH HEOBXOAUMOCTH MOXKHO YBEJTUUMTD.

3. Paborta c TeKCTOBbIM MaTepHasioM TEMaTHYECKOrO 3KPaHa No3BOJISIET peann3oBaTb UH-
TEPaKTHUBHbIN A1anor ¢ yuebHbIM 31EKTPOHHBIM NOCOBUEM.

4. TemaTuueckuve MOLYNM COAep’KaT 3afaHusi, Hanpas/ieHHblE HA CAMOCTOSITE/IbHOCTb W
pa3BUTHE MbILLINIEHWUS YYaLLUXCS:

— 3a,aHuA C 3/IEMEHTaMK MOLENMPOBaHUS;

— 3a/iaHus C HEMOJIHBIMK LaHHbIMH;

— 3a/iaHus C 3/IEMEHTaMU UCCNIef0BaHuS.

5. Tocobue conep>KUT 3KpaH C KOHTPOJIbHbIMK BOMPOCAMM, YNIPAKHEHUSMU W 3a[,a4aMH,
KOTOpble OTHOCSATCS K U3yuaeMoM TeMe. 3aflaHUsi MOXHO pacrneyartarb YaCTUYHO WU
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6. Temamuyeckue modynu cepuu «HaensdHas wkona» 8 cmpykmype ypokoB

NOJIHOCTbIO MPHU HEOOXOAWMOCTH, & TECTOBbIE 3a[aHWSI COLEPIKAT LOMOJHUTENbHYIO

(pyHKLMIO NPOBEPKH.
6. TNocobus conep>kar AONOMHUTENbHBIM CMPABOYHbIN MaTep1ar.

Takoe noctpoeHue Nocobus NO3BOMT NOBOMY Nefarory coriacHo BbiGpaHHOW Tex-
HOJIOTMK WU METOAMKM NMPEnofaBaHus pa3paboTarb CBOIO WHAWBUAYANIbHYIO TPAEKTOPHIO
npenojasaHus.

6. TemaTuyeckue moaynu cepum «<HarnagHasa wKkona»
B CTPYKType YPOKOB

JioBoM ycnewwHbIi ypok — 3TO NPOAYMaHHbIN MaH-KOHCMEKT C IOrMUECKH BbICTPOEH-
HbIMW CBS3IMU OUAAKTUUYECKMX U METOLUUECKUX €AMHUL, a TaKKe UMEIOLLUMCS MHCTPY-
MEHTapUEM: TEXHUYECKHUM W yHeBHbIM.

Kakyto 6bl TEXHONOMMIO HU UCMOIb30BaJ NEAAror B CBOEH NeAarornieckon NpaxkTuke,
3a OCHOBY OH 6EPET OCHOBHbIE THMbI YPOKOB:

. YcBOEHMe HOBbIX 3HAHWK

. 3akpensieHue (KOMNIEKCHOE MPUMEHEeHWe 3HaHUW, YMEHWH)
. MoBTopeHuWe (akTyanusaums 3HaHWM U YMEHWH)
Cuctematusauma U 0606LLeHHe 3HaHUM U YyMeHHH
KOHTpO/b 3HaHWM U yMeHUH

KoppeKuus 3HaHWH, yMEHWH U HaBbIKOB
KoM6UHHUpOBaHHbIN YpoK

No s WON =

COBOKyI'IHOCTb MEeTOA0B U NPUEMOB UCMO/Ib30BaHUA MyﬂbTMMe,D,Ml:iHOFO y“le6HOrO no-
cobus B CTPYKType ypoka onpefensiercs 06bEMOM U3yuaeMoro mMarepuasna Ha ypoKe W
OTPE3KOM BPEMeHH, OTBOAUMOro Ha paboTy C MynbTUMEAHMa, OHO He LOKHO NPEBbIlaTh
NOJIOBMHbI OT OBLLErO BpEMEHH ypoKa.

UHdopMaLMoHHOe HanoiHEHUE NO3BOJISET C MOMOLLbIO CPEACTB My/IbTUMEAHA:
®  U3/I0XKWUTb TEOPETUYECKHE OCHOBbI AUCLUMIUH;
®  IPOLAEMOHCTPUPOBATH yuebOHblE MOLEH, IKCIEPUMEHTbI U OMbITbl;
® 0BecneunTb KOHTPOJIb MO U3yUYaEMOM TeME;
® co3parb COBCTBEHHOE 3KPAHHOE HaNnoJIHEHHe.,

7. ®DopMbl U310XKEHUA Y4€6HOro matepuana

B nocobuu ons U3noxeHUs TEOPETUHECKUX OCHOB AWCLMIIMH NPeLyCMOTPEHbl BO3-
MOYHOCTH.

7.1. Busyanusauus

Bu3syanusayus o6bexTa, NpOLEecca Uiu ABJIEHHUs C TEKCTOBbIMU KOMMEHTapHUSIMH.
TeKkcTOBble KOMMEHTapUW COAepyKaT OnpefeNieHUs, MOSCHEHWs, KaacCuUKaumio,
OCHOBHbIE MOJIOKEHUS TEOPWUM, CMPABOYHbIE CBEHEHWsl. TEKCT CKPbIT B MaHenu tuna

TOJIOCEMEHHBIE > . [Lnsi TOro 4To6bl OTKPbITH TEKCT, HY>KHO HaXKaTb Ha Tpey-

2

roJIbHUK cripasa.




7. @opmel usnodiceHus y4e6Hoz0 mamepuana
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7. @opmel usnodiceHus y4e6Hoz0 mamepuana

YJIEHUCTOHOIME. KJIACC HACEKOMbIE w
[BYKPbIJIbIE, YELLYEKPBIIbIE, MEPEMNOHYATOKPbLIIbIE ]
[ «“|
X

@

Komap = Myxa komHaTtHasi MEpTeas ronosa MaxaoH Maaka | 4&

Bnoxa kpbicuHas  |JlecHoi mypasei] LlepweHs |

7.2. Pa6ota c 3D-moaenamu

Pa6oma ¢ 3D-mo0es1simu reoMeTpUUECKUX OUrYpP, MONIEKYT PA3/IUUHbIX BELLECTB, (H-
3UYECKMX NPUBOPOB, MOLESIH >KUBbIX OPraHW3MOB, Pa3/IMuHbIX K/IETOK, TKaHeH, OpraHoB
>KMBOTHbIX, PACTEHUH U YeNOBeKa.

Ha Tematnueckom akpaHe psaoM ¢ 06beKTOM pacnonaraeTcst KHOMKa UK~ , Uau ) ,
Unu . Ons noeopota Mogent HeoBXOAMMO MPOBECTH KYPCOPOM MO U30OPAKEHHIO.
OpfHOKpaTHOE HaxkaTe Ha MOLE/b BEPHET €& B UCXOLHOE MOJIOXKEHHe.

B nocobusx «HATNIAOHAA BUOJIOTUSA» Ha OCHOBHOM NaHenW UHCTPYMEHTOB UMe-
eTcsl KHomMKa ., KoTopasi nokasbiBaeT Hasuuue 3D-Mofenel Ha TeMaTMUECKOM 3KpaHe,
HY>KHO HaXKaTb Ha KHOTKY W BbIOpaTh MOAEb.

7.3. Cnanp-woy

Craiid-woy — noatanHas UANIOCTPALMA SBNEHUH WU MPOLECCOB.

Jlvet (2) (o)
VcnapeHue Bofbl pacTEHUEM [ ]
L \ BenokpbinbHuK (Calla) :g
YCTbUYHasA TpaHCNnpaLums @
@
@
B
@
®
% E
. = @ »
g o N\ @
9000 @) @ @ @ 8
/- AN
/ N\
Yka3aTenb KonnyecTsa cnaﬁp,os Nuctanue CTpaHuLy,
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7. @opmbi usnoicerus y4ebHoz2o mamepuana

OnpenennTtb, YTO LaHHbIA 3KPaH COAEPXMUT «CNalf-LIoy», MOXHO MO 3Hauky H £ B

BEPXHEM JIEBOM YrJly 3KpaHa.

7.4. Pa6oTta c rpadpuKkamMmu U reomeTpuieckumu purypamu

Bce rpadmku B NocoBUsIX MHTEPAKTUBHbI, NPeLYCMOTPEHa BO3MOXHOCTb MHOFOKpaT-
HOrO U3MEHEHWS AaHHbIX W napameTpos. [padukamMu U rpadMUecKkUMu H306paskeHUIMH
MOYHO YNPaB/sSTb C NOMOLLbIO KHOMOK, KOTOPble PacrnosioXeHbl Ha CAMOM TEMATUYECKOM

3KpaHe.

U3meHsieM HaYa/lbHble ycnoBusa

@ﬂmneﬁnaw yann (1)
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7. @opmbi usnoicerus y4ebHoz2o mamepuana

MeHsieMm MeCcTONoO/I0)KeHHe 0CH KoopaAUHAT A

B NnpaBoOM HUXKXHEM yrny KOOp,D,MHaTHOl;i OCH pPacnoioXKeH 3Ha4oK \:{7 OH nokasbiBaeT
HanpaeJsieHWe nepemMeLlleHrua oCH KoopanuHar. ,D,}'IFI nepemMeLlleHna oCu LOCTaTO4YHO caenatb
ABUXKEHWE B YKa3aHHOM HanpaB/ieHUuHU (06}1aCTb 3axBaTta — BCE none KOOp,EI,MHaTHOI:i OCM).
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[insa cpaBHeHWs1 UK aHanM3a rpadMKoB NPesyCMOTPEHA KHOMKA (hUKCALMU rPachuKoB
(@), xoTopas pacnonoXeHa Ha CaMOM TeMaTHUeCKOM 3KpaHe. Brauane 3apalite yHkuuio
[N CPAaBHEHUS!, 3aTeM U3MEHUTE 3HaYeHUst NS PYHKLUUH.

e
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BepHyThCs K NepBOHaUasibHbIM YC/IOBMSIM — KHOMKA cBpoc (%)

Co3gaém pa3gaToyHbii maTepuan

incian byt (1)
OnpeneneHie 1 rpacduk NMHENHOM HyHKLMN
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KHonka «npuHTep» (&) noka3blBaeT BO3MOXHOCTb BbIBOAA HA Nedatb. 3anasas pas-
JIMUYHbIE 3HaueHUs (NapamMeTpbl) PYHKLUWH (ypaBHEHUH), MOXXHO CCHOPMUPOBATb pa3faTou-
HbIl MaTepuan. HaxkmuTe Ha KHOMKY U BbIGEpHUTE YCNOBUS A1 NeJaTw.
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7. @opmbi usnoscerus yyebHoz2o mamepuana

Anu3opn ypoka no pabote ¢ rpadpMKoM nokasaH B pasgene «3Anusoapl ypokosy (Mare-
MaTuKa. [padmk KBagpaTUUHOM PyHKLHK).
B nocobusx pns paboTtbl ¢ reoMeTpUYECKUMU PUrypamu npesycMoTpeHbl BUPTyarib-
Hbl€ MHCTPYMEHTbI — JIMHEWKA U TPaHCMOPTHP.
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HaxkmuTe Ha KHOMKY BbIOpaHHOro MHCTpyMeHTa. HalauTe 3Hak coBmelleHus U nog-
BefMTE K BbIOpaHHOM TOUKe Havana amMepeHus.
MoBoOpOT UHCTPYyMeHTa — obnacTb 3axBara A/ TPaHCNoPTUPa NONYKPYr (yrioMepHas
wKana), Ans IMHEHKU — 3TO KOHLbI JIMHEWKH.
Y6patb BUpTyasibHble MHCTPYMEHTbI C 3KpaHa MOXHO OLHOKPATHbIM HaXKaTem Ha
KHOTMKY MHCTPYMeHTa.

7.5. Pa6oTta c ayaMoBu3yasibHbIMU 3KpaHaMM

AHWMaLMKU M BULEOPOMKHU SBAAIOTCS MOLLHbIM CPEACTBOM MOTMBALMM MPUUUHHO-
CNeLCTBEHHOMO U CTPYKTYPHO-(DYHKLIMOHAIbHOMO aHa/iM3a, OHU Pa3BUBAIOT YMEHHUS CpaB-
HWUBaTb, CONOCTaBAATb, OLIEHUBaTb U 0606w aTb.
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7. @opmbi usnoscerus yyebHoz2o mamepuana

CMOHTMpOBaHHbIe WK NporpaMmMHble aHUMaUuWUHU UNNIOCTPUPYIOT pa3/inyHblie npouec-

Cbl U ABNIEHUA, NO3BONAIOT NPOAEMOHCTPUPOBATb ydalluMCa M3y'-laeMbIFi Matepuvan B ou-
HaMHKe.

Bce aHWMauun U BUAEOPOJTUKHU B nocobusx Ha ntobom aTane NPOCMOTPa MOXXHO OCTa-
HOBUTb U I'IO,D,pO6HO npoaHa/Iu3npoBaTb CUTyalUHIO UK caoenatb JONOJIHEHUA.

weranm EER
esy PacnpeneneHye aeKTPOHOB B aTOMax a/IeMEHTOB | rpynmb! (-]
4

11Na, pacnpeneneHue anekTpoHos: 2, 8, 1

of|
@

[ [

3 il

©PRP®OE®

00:52
01:24

s

AHUMaLMOHHbIE PONMKK U BUAEOPOJIUKM UMEIOT AUKTOPCKOE CONPOBOXKAEHWE. 3BYK
MOXHO OTKJIIoHaTh (H&KMMUTE KHOMKY (€))). Ha niobom 3Tane npocMoTpa MOXHO OCTaHo-

BHUTb (bpaFMEHT ANA ero netasbHoro aHasim3a v U3yd4eHua (KHOI'IKa @) ,D,ﬂﬂ npekpaweHua
npPOCMOTpPa HaXKMUTE KHOMKY @

Mpon3E0acTEO amMmuaKa (1)
I'Ipousao,qcmo aMMuaka

KOJIOHHA CUHTE3A  XONOAMUITIbHUK

&
@
> ® Aa
AszoToBoAOpOAHAS
cmech Avriak ' |(8) =
Ha cknan
Lprynsumoneii  WVIPKYTIALMOHHbIA @ @
raa KOMMPECCOP B 5

3Hayok

Ha TeMaTUYECKOM 3KpaHe NoKasblBaeT, 4To AaHHasi obiacTb aKpaHa co-
LEePXUT aHuMauuto. [1na e€ BOCNpou3BeAeHUs HAXKMHUTE Ha 3HAYOK.

7.6. PaGoTta ¢ BUpTya/ibHbIMU U3MEPUTEJIbHBIMU NPUGOpPaMHU

YuyebHvie axcnepumermel u oneimel. B nocobuu npefycMoTpeHa BO3MOXHOCTb fe-
MOHCTPUPOBATb W NPEACTaBNATb yuebHble MOAE/H, IKCNEPUMEHTbI U OnbITbl. OHU MaKcH-
MasibHO NPUBAMKAIOT U3yUaeMbll MaTEpHa K peasibHO CyLLECTBYIOLEMY NPOTOTHMY. Takas
chopma nogaum yuebHOro cogepaH1a no3eonseT ChopMUpPOBaTh Y yUaLLUXCA LeIoCTHOe

(25 )




7. @opmel usnodiceHus y4e6Hoz0 mamepuana

npefCcTaB/eHHUE O CYLLHOCTH, XapaKTepHbIX YUepTax U OCOBEHHOCTSAX NPeACTaBSEMbIX MO-
nenen 1 06bEKTOB, NPOLECCOB U ABNEHWH.

Ha Tematnueckom akpaHe, copepKallem 3KCNEPUMEHT UK OMbIT, aKTUBHbIE 3/1IeMEHTbI
yKa3aHbl 3HAUKOM «KUCTb» _‘Q\) Mpu HaxkaThK Ha 06 NacTb, Ha KOTOPYIO YKa3blBaeT «KUCTb»,
®  06beKT MeHsieT pa3Mepbl, XMAKOCTH MEHAIOT 06bEM;
®  Ha U3MepHTeNbHbIX NPUBOpax CMEHAETCA AWana3oH LKaslbl U3MepPEeHHs;
®  06beKTbl M NPUBOPbI MOTYT NepeMeLLaThCs.

Mzweckue Tt X MSMEDEHAS @Fumecm oniHb! 1 X MaMEPONME
1= Namepervie anukbi, oGbema, TemnepaTypst ViaMepeHme AHE], 06bema, TeMrepaTyps!

‘ .
AL §

W S g
| oSS

Kaxkblii TeMaTUuecKuit aKpaH COAEPXKNUT MHCTPYKLIMIO, KOTOPYIO MOXHO YBUAETb, Ha-
»as kHonky [Tomows (2).

CEORCTEA Ta30R, SUAKOCTEN 1 TEGPAL Ton @Faonma Tasom, SAKOCTeN A TRCpANX Ten

=< Macca Bp: arperarHeix =4/ Macca BeluecTsa B pasnniHbIX arperaTHblx COCTOSHUSIX.
« «
o o7
@ <4
oMol MocTassTe KyswHH ¢
KyBUKamu NIbAa Ha BeCk.

Cnenys MHCTPYKUMSIM, X

NPOBEANTE IKCTIEPUMEHT ‘ :
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Psg TemaTuuecknux aKpaHoB COAEP>KUT Habop NPUBOPOB B NPABOM YaCTH 3KPAHOB, KO-
TOpbIe CleayeT BbibpaTb COracHO 3a4aHHI0 M MHCTPYKLMK A5 UCCIE[OBaHHA.

—
OGuve ceoiicTea meTannos (3) HEEE
O1eKTPONPOBOAHOCTE METAJIIOB 1 HEMETASIIOB -}

Mcnonb3ys ckponnur,
BblbepuTe 06bEKT
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8. JlabopamopHeie pabomeor

YuebBHbIi 3KCnepuMeHT obecreunBaeT efUHCTBO MO3HABATE/IbHOW WM MPAKTUYECKOM
LeaTebHOCTH yyawmxcs. OgHu yuebHbie aKCrnepuMeHTbl CnocobCTBYIOT yraybneHuio 1
Pa3BUTHIO 3HAHWK, ApPYr1e NO3BOJISIOT NPOYHEe 3aKPenuTb U3yYeHHbIM MaTepuas, TpeTbr
SBASIOTCS UCTOYHUKOM HOBbIX 3HAHWH.

YueBHblIi IKCNEPUMEHT COAEPKUT LiesIb, KOTOPas yXKe JOCTUrHyTa HayKOM, HO ydaLLMM-
€S 3TO [OCTUXKEHME eLlé HendBecTHO. Hameuaemble Lienu, Npuémbl, CpeacTea Mx JOCTHXKE-
HUS AB/ISIIOTCS TMNOTE30M yueBHOro aKCnepuMeHTa. YualiMecs CaMOCTOSTENbHO UK MO,
PYKOBOLCTBOM Mefarora niaHupytoT XO4 3KCMEPUMEHTA, MPUEMbI BbIMOJIHEHWS U CMOCObbI
aHanu3a pesynbTatos, a 3aTeM HabIohaIoT U MO HEOBXOAUMOCTH OLHOBPEMEHHO MPOBO-
LSAT 3KCNEePUMEHT.

BbinonHsis akCcnepuMeHT, yualiecsi (hOPMUPYIOT B CO3HAHUKW MOHATHS, KOTOpPbIE CBS-
3aHbl C NO3HABAEMbIM OOBEKTOM, NMPOLLECCOM WJIU SIBJIEHWEM, W BbIpaXKaloT YMO3aK/ode-
HUS U CYXKAEHHSI.

WUcnonb3osaHue yuebHOro akcnepumeHTa B yuebHOM npouecce obecneunsaet He Tob-
KO yrnybieHHOe YCBOEHUE COAEPXKAHUS AUCLMIMIMH, HO U MO3BOJISIET YUEHUKAM OBajETb
BeAYLLMM METOLOM HayKh — Hay4HbIM 3KCNEPHUMEHTOM.

Jnu3op ypoKa-ucciefoBaHus MoKasaH B pa3gene «3Anu3oabl ypokoBy (Xumus. Ceow-
cTBa BE/IKOB U UX NPUMEHEHHE).

8. JlaGopaTopHbie pab6oThbl

UHTepakTusHble nabopartopHble paboTbl — 3TO XOpOLlee JOMNOJHEHWE K peasbHOM
LeaTeNbHOCTH Ha ypoke. [ogobHble paboTbl NOMOraloT yYalMMCs COPUEHTUPOBATLCS B
NPOBEAEHUH CaMOCTOATEbHbIX HabIloLeHUH, 0BPaTUTh BHUMAHUE Ha Te CTOPOHbI ABJIe-
HUM, Ha KOTOPbIE OHU BPAL NI 0BpaTUIK Bbl BHUMAHWE NPH BbINOJHEHWH ONbITA.

Mpu paboTe ¢ MOLENAMMU yyaLLMICS: U3MEHSET napaMeTpbl U HabnogaeT 3a Npouc-
XOASALLMMHK NpoLeccaMu; NOMELLAET MOLE/H Tesl U NPeAMETOB B ONpefe/ieHHble YC0oBUS
W UccnepyeT UX NoBefieHWe U napameTpbl. MHTepakTHBHble MOLENH, aHUMALMK, 3a8aHHs K
UNNIOCTPALMAM NO3BOJIAT YUALLMMCS CAMOCTOATESNIbHO CTaBUTb YuebHble L/, HAXOAMTb W
MCNO/b30BaTh CPEACTBA U CNOCOBbI AOCTHKEHUS ITHUX LieNiel, OPUEHTHUPYACH Ha MaTepua-

Nibl nocobus.
MnoTHOCTb, Macca, 06bEM
Ol'lpe,ﬂ,eﬂeHMe MJIOTHOCTW BeLecTBa
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8. JlabopamopHeie pabomeor

& NIOTHOCTL, Macca, 06bEM
OI'IDGD,EJ'IEHVIE MJI0OTHOCTW BELLECTBA

£

MnotHocTb, Macca, 06bEM
Onpep,eneHme MJIOTHOCTU BELLECTBa
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Bo3MOXHO npUMeHeHHe WHTEPaKTHBHbIX nabopatopHbix paboT Ans NPOBEPKH CTene-
HW YCBOEHHWS TEOPETUYECKOro MaTeprasa yuebHoM nporpammbi.

B nocobusx BO3MOXKHO MCMOJIb30BaHWE OJLHOTO U TOrO K& TEMaTUYECKOro 3KpaHa aisi
pa3Hbix yuebHbIx uenen. Tak, Hanpumep, TemaTuueckui akpaH «Onpepenenve yaenbHom
TennoémkocTu sewectea» (nocobue «HATJIAAHAA OU3UKA») mMoxxHO ucnonb3osatb
nns nabopartopHbix paborT:

1. «MN3mepeHue yaenbHOM TENTIOEMKOCTH BeLLECTBAY;
2. «M3amepeHue yaenbHoM TeNOTbl NAABNEHUS JibAay;
3. «CpaBHeHue KoiMuecTBa TenioTbl, OTAAHHOE TEJIOM U NOJIyYEHHOE BOLOMY.

Mpenopasatesib MoXeT chOPMUPOBaThL NYTEM BOMNPOCOB M OTAE/bHbIX 3afaHui pabo-
umni McT nabopatopHoi paboTbl, 0Opasel, KOTOPOro NpeacTas/eH B pasgene «3n13obl
ypokoB» (Pusunka. UamepeHue yaenbHON TENNOTbI NNABNEHUS NbAa).

28
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8. JlabopamopHeie pabomeor

KonuuecTeo TennoTbi. YAeanaﬂ TEnJI0EMKOCTb U TEerniotTa cropaHus
Onpepenexve yaensHon TernoEMKoCTH BELLLeCTBa
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B nocobuu copeprkaHue HEKOTOPbIX TEMATHUECKHUX IKPAHOB NO3BOMISET Npenojasare-
N0 POPMUPOBATD IKCNEPUMEHMASbHBIE 3a0aYU.

Mpw peLueHnn aKCnepUMeHTaIbHbBIX 3324 BbIMOJHAIOTCS OJHOBPEMEHHO YMCTBEHHDIE,
NPaKTUYECKHUE W OPraHU3aLMOHHbIE AeNCTBUS yyawmxcs. PopmuposaHue, nogbop Takux
3ajau, WX NPaBHIbHOE BKJTIOUYEHHWE B CTPYKTYPY YPOKA MOMOTYT Pa3BWTb NPEAMETHOE MbliL-
neHue (XxMMHueckoe, BUonornieckoe, hrandeckoe, MaTeMaTHIECKOE), COBEPLLEHCTBOBATD
3KCMEePUMEHTASIbHbIE YMEHHS.

Mpu nog6ope 3agay K ypoky 6epém 3a OCHOBY creayole MeToaMueckue Tpebosa-

HUS K 3KCNepUMeHTabHbIM 3agadaM. OHU JOMKHDI:

®  6biTb HaNpaBeHbl Ha [OCTHKEHUE OCHOBHbIX Liefiel YPOKa;

e 6bITb CBA3aHbl C APYrMMM BMAAMH AEATENbHOCTH yualmxcs U yuutens (becefoM, ae-
MOHCTPaLMOHHbIM OMbITOM W NabopaTopHbiMKU paboTamu, pelleHHeM TEeKCTOBbIX 3aay
UT.4.);

®  COOTBETCTBOBaTb YPOBHIO MOAFOTOBKH K/1ACCa MM OTAE/bHbBIX YUEHUKOB NPH HHAMUBH-
LyanbHoM paborTe.

Bbigensem yetbipe atana AeaTesbHOCTH Npu paboTe ¢ 3KcnepuUMeHTanbHOM 3agade.
1. AHanus TekcTa U SBIEHUS 3aauH.

CHauana nosicHATCS He3HaKoMble TEPMUHbI, ONPefensitoT BOMPOChl U UX XapaKTep
(sBHbIE MK HesBHble, TpebyloliMe KaueCTBEHHOM W/IM KOJIMUECTBEHHOM OLEHKM). 3aTeM
BbIAENAIOT 0ObEKTbI, AAIOT WX ONWCaHWe — BbIAENSIOT YAC/IO, BENUUUHDI, KOTOPbIMH OHM
XapaKTepHU3yoTCs, yCTaHaBIMBAIOT, U3MEHSETCS JIU UX COCTOSIHWE U CYLLLECTBYET /I CBA3b
Mexay 0ObeKTaMu, BbISCHAIOT, BCe M 06beKTbl yKasaHbl. [lanee npoBoanM aHan13 nepe-
MeLLeHHst 06bEKTOB (KMHEMATHKA) U pacCMaTpUBaeM UX B3aMMofencTBure (auHamuka). Mo-
TOM NPOBOJAMM TEOPETHUECKOE ONUCaHWe SBIEHUS (MoLenn 0bbeKTa, a/IeMeHTa TEOPHH,
3aKkoHa). Ecnv 3apjaya HauMHaeTcs ¢ aKCnepuMeEHTa, TO CHayasa OMUCbIBalOT YCTaHOBKY
OnbITa, & 3aTeM UCCNELYIOT U3MEHEHWS COCTOSIHWUS OOBEKTOB.

(29 )




9. 3akpennerue, KOHMPO/b U KOPPEKYUS 3HAHUU

Tak Kak Ha fJaHHOM 3Tare BbipabaTbiBAIOTCS dTanbl AEHUCTBUS, TO MIAH U3YYeHUs siB-
NIeHUs1 MOXKET BbICTYNATb B BUAE CUCTEMbI BONPOCOB A5 Becenpl (CONPOBOXAATbCS MOTYT
LeMOoHCTpaLM1el yueBHOro onbiTa MK IKCNepUMeHTa Ha aKpaHe).

2. TnaH pelueHus.

O606uweHne npogenanHon paboTtbl Ha nepeom 3Ttane. Pewenue nporosapusaioT u
0hOPMAAIOT MMCbMEHHO (B BULLE CXEMATUUYECKUX PUCYHKOB, rpachoB).
3. Pelenue.

Mop6op nprbopos v cbopka ycTaHoBKU. [POU3BOAATCS U3MEPEHUs U PACUETbI.

Yualuecs 06bACHSAIOT pe3ynbTatbl HabnogeHui unm pacyétos. KoHTponb 3a festesb-
HOCTbIO YUaLLMXCS MOXKHO MPOBOAWTH C MOMOLLbIO BOMPOCOB.

4. AHanus peLueHus.

OueHKa MoJTydeHHbIX Pe3ysibTaToB C YUETOM MOTPELUHOCTEM, MOUCK UHbIX CMOCOBOB U
BbIGOP ONTUMAsIbHbIX BAPUAHTOB peLleHWi. B 3aknioueHne noBTOPSIOTCS OCHOBHblE MO-
MEHTbI peLleHusl.

B pasgene «3nusoppl ypokos» (Pusmka. OnpefeneHve yaenbHOW TENIOEMKOCTH Be-
LecTBa) NOKa3aHa 3aiadya C No3TanHbIM aHaIM30M /1l HaUaIbHOrO YPOBHS 0BYyUYeH s 3KC-
nepyvMeHTasIbHbIM 3a4auam.

9. 3aKpensnieHue, KOHTPOJiIb U KOPPEKLUS 3HaHUN

3akpensieHue, KOHTPO/Ib U KOPPEKLMS 3HAHWK SBNSIIOTCS BAXKHOW 4acTblo npouecca
0byueHus. OHM OnpeaenstoT KaueCTBO YCBOEHUS YdHalMMUCA NPOrpaMMHOro MaTtepuana,
LWArHOCTUPOBaHWE U KOPPEKTUPOBAHUE UX 3HAHUK U YMEHHWH.

B nocobusax npeaycmMoTpeHbl (PyHKLWH, NO3BONSAIOLLME:
®  BbIACHUTb FOTOBHOCTb KJlacca K M3y4YeHUI0 HOBOrO MaTepHana;
®  onpenenuTb CHOPMUPOBAHHOCTb MOHATUH;
® MpPOBEPUTb JOMALLUHHWe 3afaHus;
® cpaenarb No3TanHylo NPoBepKy yuebHOro matepuana, pazobpaHHOro Ha ypokKe.

9.1. 3aga4yHuK

3apauHuk (M) no3BO/IAET OCYLLECTBHTD:

® npedBapumesibHbili KOHMPOb 3HAHUU — BbisSIB/IEHUE UMEIOLLUXCS 3HAHWHW, YMEHUH U
HaBbIKOB yUaLLUXCsl;

®  mekywul KOHMPOAb — OnpepesieHne cTeneHn chOPMHUPOBAHHOCTH 3HAHWH, YMEHUH
W HaBbIKOB, a TaK)Ke WX FyOUHY U MPOYHOCTb NO X0y 0OyUeHHs;

®  memamu4ecKul KOHMPOAb — CUCTEMATWU3ALUMS 3HAHUW yUaLLUXCS NOC/e U3YydeHust
TEMbI, pasgena;

®  OMCPOYEHHBbIU KOHMPOsb — KOHTPOJIb OCTATOUHbIX 3HAHUW U YMEHU CMYCTS HEKOTO-
poe BpeMsi MocC/ie U3ydeHusi TEMbl UK pasgena.
MeTog KOHTPONSA nefaror MoKeT BbibpaTb COracHO AWMAAKTUYECKWUM LENsAM ypoKa:

YCTHbIU, MMCbMEHHbIH, CAMOKOHTPO/Ib, B3AUMOKOHTPO/1b, KOMOWHUPOBAHHbIN.
3afayHuK OenuTcs Ha ABe rpynnbl 3aaaHui: mecmoBeie v kavecmBeHHsle, UMW pac-

yémHele.
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9. 3akpennerue, KOHMPO/b U KOPPEKYUS 3HAHUU

MmMeeTcs BO3MOXHOCTb pacneyartarb 3afjlaHWsl YaCTUYHO MK MOJIHOCTBIO U UCMOJIb30-
BaTb Kak pa3faToyHbli MaTepu1asl.

TecmoBbie 300aHUs ABNSIOTCS 3aKPbITOM (POPMOM TECTOBbIX 3afjaHWi C OAHUM BapH-
aHTOM MpPaBU/IbHOIO OTBETA. TecToBble 3afaHWsi NIPOHYMEPOBaHbl KPACHbIM LIBETOM.

VccnepoBaHme GyHKLMN HA SKCTPEMYM Sl
Ne 1. Ha pucyHke nsobpaxeH rpaduk GyHKUMN y = f(x) 1 ;«
Ha npomexyTKe (a, b). CKONbKO TOYEK MakCUMyMa S
numeeT GYHKUMS y = f(x)? ‘2 Zz
y 1
o 3 Y= ;’(xl ‘3
o 4 ‘4
o 2 SN VAR /'\ |
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4
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KayecmBeHHble 3a0aHuss — 370 3afaHue-BONPOC WM 3afaHue, Tpebytolee paccy-
XKOeHUs. 3aaHusi Takoro THMna MOXKHO MPEAJIOXKUTb HEe TONIbKO Kak OMpoC Ha YpoKe, HO
M B KauecTee [OMAlLHero 3ajaHus. B nocobusx Takue 3apaHusi NPpOHYMepoBaHbl CHHUM

LiBETOM.
33 y Hapnsa [} BE8
=\ BbinosHuTe 3agaHus. -1
«
Ne 6. OTBETbTE Ha BOMPOCHI: @ o
£
(1) O6bACHUTE BOSHMKHOBEHME B NPOLIECCE SBOIIOLUMN @
pa3Hoobpasus BbIOPKOB, Habnojaemoe @
Ha lananarocckumx ocTpoBax. @
(2) O6bsICHUTE CYLLHOCTb NapannensHon 3BonoLMn
Ha NpUuMepe BUAOB XVBOTHBIX U3 OTPsAAa TaCTOHOMMX @
MJIEKOMUTAIOLLIX. @
(3) YkaxuTe rnasHble pakTopbl 9BONOLMM, BblAENSEMble -
B Teopun Yapnsa dapsuHa. @ 5
Aa
=]
»
@«
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Pacuémrele 3a0ayu — pns vx peluenus TpebyeTcs, Kak NpaBuio, UCMOMb30BaHWe
MaTeMaTM4YecKoro annapara, ¢ Noc/iefyloWwuM NMCbMEHHbIM aHaJIM30M XOa PeLleHus 3a-
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9. 3akpennerue, KOHMPO/b U KOPPEKYUS 3HAHUU

nauu. B nocobum npegycMoTpeHa BO3MOXKHOCTb MMCbMEHHOMO aHanW3a pelleHus 3ajad y
LOCKH, UCnosb3ys pyHKUHMIo «PucoBaHues.

Vckopete
BbinonHure 3apaHus

-4

Ne 6. ABTOMOOWIb HAYMHAET NPSIMOSIMHENHOE
PaBHOYCKOPEHHOE ABUXEHWE N3 COCTOsIHMS Nokos. 3a 8 ¢
OH NpuoBpen ckopocTb 24 M/c. Yemy paBHO yCKOpeHue
aBToMo6UNsA?
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9.2. PyHKUMUA «CKPbITb»

[lns npoBepkM 3HaHWI MOXXHO Mcnosib3oBaTb yHKUMIO «CKpbITb» Ag, KOTOpas pac-
NoMIoXXeHa Ha OCHOBHOW MaHesI MHCTPYMEHTOB. [pu HaXkaTUW Ha KHOMKY €€ BUZ, MeHseT-
cs — A4, a Ha TeMaTMUYECKOM 3KpaHe CKPbIBAETCS YacTb TEKCTa.

@&mmeme oA 11X HOMEPOHIE
Duaneckvie BenUMMHLL M NPUGODS!

OVGIIGCKIIG BOMAMMNLL 11X USMGPONIG
DuameCkme BEANHMHE! 1 NPUGODS!
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HaxkmuTe Ha 3Hak Bonmpoca >
3HaykKa p=-? — MOABUTCA CexyHpomep
M
naHe/b C BapuUaHTaMM Noj- [ s [
| Jlnneiika
CTaHOBKMW. Bb|6epHTe HY>X- [Feruometp o
P Pynetka J
HYIO 3aMKuCb U NEPETAHUTE ee
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9. 3akpennerue, KOHMPO/b U KOPPEKYUS 3HAHUU

Mpu paboTe ¢ PyHKLUMUEN «CKPbITb» 3HAUOK A—2| MOXKET HE MOSABUTHCS, & BMECTO HEro

NOABUTCA NyCTadA CTPOKa.

nux
dusmyeckme BENNYMHBI U MPUGOPLI

CU (CUCTEMA UHTEPHALIVIOHAJIbHAS) —
MBEXAYHAPOLAHASI CUCTEMA EAVHULL
cekyHaa(c) -

MpU1CTaBKM K HAa3BaHWSIM eAMHULL

I — reKkTo

K — Knuno

1000, vav 10°

MeTp (M) — eanHuLa |
Kunaorpamm (Kr) — eanHuLa,

M - mera

A - neun

C — CaHTn

0,01 nam 10-2

S e i 5.
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P
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Haxkmute Ha 6enyto cTpoky.
MosiBATcs BapuaHTbl OTBETA.
B cnyyae mHo)ecTBeHHOro
BbiGOpa MPOCTO  HaXmuTe
Ha BbIOPaHHbIM  BapHUaHT.
Ecnv BbiBpaH HeBepHbIi Ba-
PHaHT, MOBTOPHO HaXMUTE
Ha CTPOYKY M BHOBb AaWTe
oTBeT.

9.3. UHTepaKTUBHbIE 3ajaHuUnA

—
. JNuneiinasa GyHkuusa (5)
| 'paduueckoe peLueHre IMHEHOro ypasHeHus (1)

A= (;) OtBeT: x =

| 4x+2=-2,25—025x ”

v = [0%0 ] + [om0]
Ol

y=[000]x+[000]

Q%é@

®
@
©)
@E
®
© »
5

B KaXXaoM nocobun UMetoTCa TeMaTHUecKHe 3KpPaHbl C 3ajaHUEM MO TEME. OcHoBHble

KHOMKK Ha 3KpaHe:

«lNomoLub» @ — NoKas3sbIBaeT 3afiaHHe WU/IK YCIIOBUE 3a[auu;

«OTBeT» () — NOKa3bIBaET NPaBU/IbHbIA BAPUAHT BbIMONHEHWS 3aaHNs UK 3a[a4K;

«C6poc» [E) — BO3BPALLAET K NEPBOHAYA/IbHBIM YCIOBUAM;

«CnyyaiHbii BbIGOP» — cnyyaiHbiM 06pa3oM CO3AaET Ha IKpaHe 3afaHus.

Ha TemaTnueckux aKkpaHax ¢ 3afaHWsMH, TPeBYIOWMMKU BBOL YMCNa, NPESYCMOTPEH
BUPTYaJIbHbIN KabKynatop. s Toro utobbl KasbKynsaTop NOSBUIICA, HAXKMUTE Ha CTPOKY,
KyZa XOTHUTE BBECTH YHUCNO. [lepeMecTUTb KaibKynsaTop B nobyto 061acTb aKpaHa MOXKHO C
MOMOLLbIO 3HaYKa @ PacnoioXXeHHOro Ha KasibKynsTope.

MHTepaKTHBHble BO3MOXXHOCTHW 3KPAHOB MO3BOMSAT HArfsLHO U LOCTYMHO WM3/I0XWTb
yuebHbIM MaTepran cornacHo BbiGpaHHOM NporpaMme obyueHus.
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10. KoHcmpykmop

10. KoHcTpyKTOp

KoHcmpykmop B HarnsgHoM nocobuu No3BOJISET 3HAUYUTENIbHO PaCLUMPUTL NpUMe-
HEHWEe B NefarorMueckoi nNpakTuke obydatowmx CpeacTs MyIbTUMEAHA B COOTBETCTBHM C
NOTPEBHOCTAMMU KaXKAOrO KOHKPETHOro npenogasatens, co3nasarb cOOCTBEHHbIE MyJib-
TUMEeAHaoObEKTbI M Pa3MeLLaTb UX B COAEPIKaHWUK NOCOBUS /18 pelleHUs COBPEMEHHbIX
obLenefarortyeckmx 3agau.

KoHcmpyxkmop pasMeléH B OTAeNbHOM paboyeM OKHe, OTKPbITb KOTOPOE MOXHO C
noMmoLLbto KHonku KoHcmpykmop.

Pabota c KoHcTpykTOpOM nossonser:
®  WU3MeHSATb CTPYKTYPY TEMATUYECKUX IKPAHOB;
® eperMeHOBbIBaTb TEMATUUYECKHE IKPaHbI;
®  U3MEHSATb HEPAPXHIO OOBEKTOB;
® cospaBaTb HOBblE 3KpaHbl C PA3/IMYHBIMU U3OOPAKEHUAMM, KAWUNAMKU U TEKCTOBbLIMM

nonsiMu.

Pabouee okHO «KOHCTPYKTOP» COCTOMT U3 fepeBa OrNaBeH s, MUHUATIOp TeMaThye-
CKWX 3KPaHOB U MHCTPYMEHTOB YNpaB/IEHUS.

MaHenb nHcTpymeHToB Ne 1
/

—KOHC#PVKTOP T _ x|

Bm | :

u
1. QUHECKIE BENMAMHS U WX HaMEpEHUE E=
-E 1. OUdHeckie BenMHL U NPUGODL!
2. 3anob BenvuH © yETOM NOrpewHoCTM @
2. Crpogwe sewecTaa. Monexyns! L L0 o
FE 7 g %
> —1
-[3. Bnodysun R=Fi+F R=F-F

1. [ lbysun 8 rasax, XWKOCTSX M TBEPALX Tenax
2. Kax fpovicxonnT auddyans

[ 4. Bsamuoe npursenue w oTraskueanme Monekya

Munuatiopa
Ei w2 Dpeso Ornasnexus P
Py i TeMaTHYecKoro
6.102::’ I:‘as:,::: KMAKOCTEi U TBEPALIX Ten 3 KpaH a

2. Cooiforsa xunxocTn

3. XuafocTs u Tsepace Teno

4. Kpuranusecke Teepasie Tena

5. ANqTpOnHbIE OpMb KpHCTaNOR

6. Kpudrannuseckuie v amopdisie Tena

7. Cxulaenocts u ynpyrocts

I e 3 teoa@
/

Manenb nHcTpymeHToB Ne 2

ZJepeBo Oz1a68neHuss — 370 3aroNOBKU TEMATUUECKUX MOLY/IEN U COOTBETCTBYIOLLUX
MM 3KpaHOB.

PepakTvpoBaHHe 3arosoBKka akTMBHOrO TEMaTHYECKOro 3KpaHa OCYLL,ECTBSETCS CTaH-
JapTHO.

Muruamiopa memamuyecko20 3KpPaHa NosBNSeTCs Npu Bblbope TeMbl B Aepese
Or/NaBNEHHSI.

[Tpumeqarue. Hymepauus TeMaTMyeckux Mopdynen v 3aknagok B « OzraBaeHuu» no-
cobUsi NOALEPIKUBAETCS ABTOMATHUECKH.
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10. KoHcmpykmop

Hncmpymenmeor ynpaBaerus, B KoHcmpykmope nee naHen UHCTPYMEHTOB.

lManens uHcmpymenmoB Ne 1 — pacnonoxeHa B BepxHel obnact pabouyero okHa
Hag aepesom OrnaeneHus.

Fl coxpaHWTb — COXpaHsieT M3MEHEHWS, BHEeCEHHble B NOCObWe, B OTAE/bHOM
havine;

B 3arpy3uTb — 3arpyykaet MU3MeHEHHs U3 paHee COXPaHEHHOTO haina;

9 cbpoc — BO3BpaLLAET NOCOOHE B NEpBOHAYAIbHOE (OPUrMHANIBHOE) COCTOSIHUE.

lMarnens uHcmpymermoB Ne 2 — pacnonoskeHa B HUXKHEN YacTW pabouero okHa nog,
MWHMWATIOPaMK TEMATUYECKUX IKPAHOB.

Jta MaHenb UHCTPYMEHTOB SIBSIETCS OCHOBHbBIM CPELCTBOM PEAAKTUPOBaHWs Mare-
pvanos HarnsgHoro noco6us.

4 m) Knonkun Ha ypoBers Bonwe v Ha ypoBers Hudice — UCNONb3YIOTCA 418 U3MEHe-
HUS YPOBHS IOBOro TeMaTUUECKoro akpaHa B gepese Oz1a81eHus nocobus.

K npumepy, noboi TemaTUieCKUin 3KpaH MOXET BbiTb BbIHECEH KaK OTAE/bHbIM TemMa-
TUYeckui Moaynb. B aTom cnyuae cnepyet Haxkatb kHonky Ha ypoBexe Bbiwe, TeMaTy-
UECKWH 3KpaH NepemMecTUTCs Hap TekylwuMm mMoayneM. Ecnu Haxkatb kHonky Ha ypoBere
HUCe, NoOOoN TeMaTUYECKUI aKpaH NepelaeT B npenblayLiMii MOAYAb U 3alMET nocnes-
Hee MeCTO B CMMCKE 3KPaHOB.

1t ¥ Kronku BBepx vi BHU3 — W3MEHSIIOT NOJIOXKeHHE I0BOro TeMaTHYecKoro Moy s
unmn akpaHa B gepese OrnasneHns nocobus. Cnefyer OTMETUTb, UTO TEMATUYECKHE IKpa-
Hbl MOLY/ISl NEPEMELLAIOTCS TONIbKO «BHYTPHU®» TEKYLLETO MOAYS.

Knonka Jo6aBumb 06beKm — NpUBOIUT K CO3AAHWIO HOBOTO TEMATHUECKOrO 3Kpa-
Ha, B 3TOM C/lyyae HOBbIM 3KpaH ByaeT umeHosatbcs «Hosas Temas. [lanee oH MoxeT BbiTb
neperMeHOBaH U NOCTaB/IeH B Hy>KHOe MecTo aepesa Ozs1aB1eHus.

—5. Tema 5. ArperaTHble COCTOSIHMSA BELLLECTBA
1. Oco6EHHOCTU CTPOEHUA U DUSNYECKNX CBOCTB

. 2. Mpumepsl
1. OCOGEHHOGTY CTPOEHUS U HUBNHECKNX CBOVICTE
2. Mpufepsi 3. ArperaTHble COCTOsIHUSI BEWecTsa
3. aTHBIE COCTOSHIS BELLECTBa 4. VIameHeHue arperaTHoro COCTOSHUA BelecTsa
P
4 Q@BMeEHEHVE arperaTHoOro COCTOsHMSA BelecTsa ~5; Hosas Te'!'%’

W KHonka Ydaaume o6bekm — npuBoamT K yaaneHuio Bbiie/IeHHOro TeMaTHYeCKoro
akpaHa 13 aepesa OrnaeneHus nocobus.

& Knonka PedakmupoBames — OTKPbIBAET OKHO A5 paboTbl C BblAENEHHbIM TEMATH-
UECKUM 3KpPaHOM.

10.1. PepaktupoBaHue 3KpaHa

Pexxum PedaxkmupoBame vMeeT CBOIO NaHe b UHCTPYMEHTOB:

B Kuonka Pexcum Ckpbime — NO3BONSET PEAAKTUPOBATb TEKYLLMN TEMaTHUECKHM
aKpaH ans pexkuma CKpbiTb.

BaxkHo! C noMoLLbto 3TOM KHOMKK MOXXHO CO3[4aTb [Ba 3KpaHa, CMEHSIIOLLMX APYr Apyra.
OuepépHOCTb NosIBIEHHS IKPAHOB (DOPMHUPYETCA CIESYIOLLIMM 0Opa3oMm:
1. Haxatb Peocum Ckpbime — NosiBUTCS OKHO, B 3aroJioBKe KOTOporo HanucaHo CkpbI-

moiii pexcum. Mpu 3TOM NONHOCTbIO AYHAUPYETCS OCHOBHOM TEMATUUECKHI IKPaH.
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10. KoHcmpykmop

2. Pepaktupyiite Te 0ObeEKTbI, KOTOPbIE B CKPLITOM pexKuMe By ayT NOABAATLCS HA IKpaHe
WK YAANSTbCS C 3KpaHa.
KHonka Jo6aBume 06bexm — no3BoNisieT CO3A4aBaTb HOBbIM TEMATUYECKUI IKPaH.
lMpumeyarue. B TemaTuueckuii akpaH MoXHO A00aBuUTb 06bekT Tpex Tunos: TEKCT,
TPADOUKA n BULEO.

T !
eKCT
Fpaduka
Bupeo

Q,

B tunonoruio TPADOUKA Bk/OUYeHbl CTaTMuHble M AMHAMUUYHble M30OpaKeHWUs B
cdopmate JPG, GIF, PNG, a Takxe B BekTopHOoM popmate SWF. B cnyuae nobasnenus
SWF-06bekTa ero aHMMaLHOHHOE, 3ByKOBOE WJIM MHTEPAKTUBHOE HAMOJIHEHUS COXPaHsi-
totca. B kauectee BULEO moxxHO nobasnaTth chainbl B hopmare FLV.

W KHonka Ydaaume o6vekm — nossonseT ybparb 06beKT C TeMaTUHECKOro aKpaHa.

& KHorka 3akpsims pedakmupoBaHue — Bo3BpalLaeT nonb3oBartens Ha akpaH Kow-
CMpyKkmopa.

10.2. dopmupoBaHUE HOBOIro TEMAaTUYECKOIro 3KpaHa

WUcnonbays [laHens uncmpymerHmoB Ne 2, co3paiTe HOBYIO TEMY U HXKMWUTE KHOMKY
PedaxkmupoBame. Ha uicTbiit IUCT TEMATUUECKOTO 3KpaHa MOXHO [06aBUTb pasfudHble
o06bekTbl. 15 aToro Haxkmute JobaBums 06vexkm v B criucke BbibepuTe TUN 0ObeKTa.

Texcm — B nose OKHa NOABNAETCSA TEKCTOBbIM KOHTEMHep (0OBEKT C paMKOM U Kpac-
HOM Touko#). Ero MoxHO nepemectuTb B toboe MecTo TeMaTHUecKoro akpaHa. [epeme-
LeHWe OCYLLECTBASETCS C NOMOLLBIO KPAaCHOW TOUKW B BEPXHEM JIeBOM Yriy. MameHeHue
LUMPHHBI TEKCTOBOTO KOHTEHHEPa NMPOU3BOAWTCS C MOMOLLbIO CTPESIOK B NPABOM HUXKHEM
yrny. Pasmep TeKCTOBOro KOHTEHHEPA M3MEHSIETCS B COOTBETCTBUM C Pa3MEPOM TEKCTOBO-
ro dgparmeHta. Boicota TeKCTOBOro anemMeHTa ycraHaB/MBaeTCs aBTOMATUUECKH MO yCTa-
HOBJ/IEHHOM LUMPHUHE KOHTEHHepa (CNoBa aBTOMATUUECKU NEPEHOCATCS Ha APYrie CTPOKM).

eor |
e KT

®  OfHWM U3 TPEX NPESJIOXKEHHDIX LBETOB (YEPHDBIN, CUHWM, KPaCHbIN);

TeKcT MOXKeT BBOAMTbCA:

®  OOHWM U3 LBYX NPELNOXKEHHbIX pa3mepos (22, 30);
®  OJHWUM U3 TPEX CTUIEN (0BbIUHDIN, KYPCHB, SKMPHbIK).

lpagpuka, Budeo — B none okHa NosBAsieTCs AUanorosoe okHo Bbibepute epaghu-
yeckul gpain 018 BcmaBku. ITO OKHO ABMSETCS NPOBOAHMKOM, C MOMOLLBIO KOTOPOro
MO>HO BbIOPaTb HY>KHbIM hain: pUCYHOK, aHUMaLMIO, BUAEO.

Ha nnakate MOXXHO pa3mecTuTb pUCYHKHU U3 painos B popmarte PNG, GIF, JPG vau
knun SWF. SWF-knun MoXeT cogepykatb aHMMaLmto, ayaMuoMarepuan, MHTEPAKTUBHOCTb.
Bcé akTtMBHOE MepMacomepKMmoe Takoro Knuna coxpansietcs. Ons SWF-knuna, co-

2




10. KoHcmpykmop

Llep>Kalliero Ha OCHOBHOM JIMHEWKE BPeMEHW HECKOJIbKO KafpOB (aHUMaLMUs WK 3BYK), a
Takxke ans eugeo (cpann B popmate FLV) aBTOMaTHuecku co3paétcs naHesb ynpaBaeHus
npourpbiBaHueM, cogeprkaas kHonku [MYCK /TTAY3A /CTOI.

Baokcro! B umeHax harnoB, pa3mMellaeMbiX Ha 3KpaHe, HYy>KHO UCMOJIb30BaTb NATUH-
ckue BYKBbI U LUdpbI.

Mocne Bbibopa haina oH aBTOMATUUECKH NOSIB/ISIETCS HA IKPAHE B KPACHOM paMKe, Npu
HE0BX0AUMOCTH OOBEKT MOXKHO NEPEMECTHTb UMK U3MEHUTb ero pa3mep. [NepemelueHue 1
M3MeHeHWe pa3MepoB KOHTEWHEPOB NPOUCXOLUT aHANIOFMYHO TEKCTOBbBIM KOHTEHHEPAM.

'IETEMA EEw
2 S
3AroJioBoK

i

22[30] K K

lMpumeuarue. NMpu cozpannu pexxuma Ckpbime Ha OCHOBHOM [TaHeau uHcmpymeHmoB
CTaHOBWTCS aKTUBHOM KHoMKa Pedxcum Ckpbime.

Mocne 3aBepLueHUsi paboT NO CO3[AHWIO M PEAAKTUPOBAHHUIO COLEPIKATENbHOIO Ha-
NOJIHEHUSI TEMATUYECKOTO IKpaHa clefyeT HaxkaTb KHONKy 3akpeims pedakmupoBarue.

B okHe KoHcTpyKTOpa nosiBaTcsi MUHWaTIOpbl CHOPMUPOBAHHbBIX TEMATUYECKHUX IKpa-
HOB.

g HATJISIHAS BUOJIOTUS! (==
JKMBOTHbLIE S
— KOHCTPYKTOP € - — 5 W
- M
= g - eﬁ‘*—(
| Tema eV

1. 9BIIEHA BENEHAS. MHOY3OPYS-TYDENLKA
2. BONLBOKC V1 Z1PYTUE KONIOHMATIEHBIE XIYTUKOHOCUB!

-E NPOCTEVILLVE, A1 OAHOKNETOMHBIE
3. AMEBA OBLIKHOBEHHAS

3. KULEYHONONOCTHBIE - -
1. KNACC MMAPOUAHBIE - CTPOEHVE TAPLI
2. PASMHOXEHME MVAPGI

3. KNACC CLM®OUAHBIE. KNACC KOPATIOBHIE NOAMME!

1. THN MINOCKME YEPBU
2. TUNKPYILIE YEPBI

-E NIOCKYE, KPYFIIE 1 KONIMATHIE HEPBY
3. TUN KOJTBYATBIE YEPBY

5. MOAHOCKM
1. BPIOXOHOTVE MOJIOCKM
2. /IBYCTBOPUATBIE MOATIOCKY

3. TOIOBOHOTVE MOJITIOCKY

o EmGTORorVE
E KIACGPAKDOBPACHIE

2, KJTACC MIAYKOOBPAHbIE

7. YNEHUCTOHOTVIE. KIACG HACEKOMBIE = E] & @%
.Ev JIBYKPBITBIE, HELIYEKPBITBIE, MIEPEMOHYATOKPHIILIE ¢ g ¥ A

((57)




11. 3nu3006! ypokoB

WUcnonbays llanene uncmpymenmoB Ne 1, cnefyet coxpaHWTb BCe M3MEHEHUs B Mo-
cobuu:

1. Bocnonbayiitecb kKHonkoi CoxpaHums, NOSIBUTCS OKHO, FAe B CTPOKE WMs dhaina By-
LleT 3anucb «lesson.lsn», KOTOPOE MOXKHO U3MEHUTH MO CBOEMY YCMOTPEHHIO, HE MEHSIS
pacluupenus (Hanpumep, «OKUCIIEHHWE W BOCCTAHOB/IEHHE.ISN»), U HAXKaTb COXPaHMTb.
lpumeyarue: B nMeHn coxpaHsemoro aina MOXXHO HCMONb30BaTb KUPUAULY (pyc-

cKkue ByKBbl).

2. 3akpbiBaeM okHo KoHcmpykmopa, nossnsetca OziaBaeHue nocobus. Ecnm tematu-
UECKHWI 3KpaH Bbln ChOPMHUPOBaAH Kak OTAE/bHbIM MOLY/b, TO OH ByeT HaXOAWTLCS B
TOM NOC/IeA0BATENbHOCTH, B KOTOPOK Bbll yCTAHOBNEH NpW hopMupoBaHuu depeBa
OzsaBnerus. Ecnv TeMaTMuecKuii 9KpaH sIBNISIeTCS 3aKNaAKoN B MOAy e, TO BbibepuTe
HOMEP MOLY/NIA U 3aKNafKH, rAe OH Bbll chopMUpOBaH.

Mpv NoBTOPHOM 3anycke Nocobusi HeoH6XOAUMO:

1. Bowtu B pabouee okHo KoHcmpykmopa v HaxkaTb 3azpy3sume.

2. Bbibpartb cepuio «HarnsgHoro nocobusi», B KOTOpoM GbliM CAeNaHbl U3MEHEHUS, U Bbl-
6paTb U3 NOSBMBLLErOCS CMMCKA HYXKHbIN chaii.

3. Haxatb Omkposime.

Ecnn nonb3osartento HY>KHO UCMO/b30BaTbh CPOPMHUPOBAHHbIN (hai/l He Ha CBOEM pa-
6oueM KoMMbloTEPE, TO HEOOXOAWMO Ero CKOMMPOBATb Ha CbEMHbIM HOCHUTENb U BbINO-
HUTb CrieaytoLL e AeNCTBHS:

1. CkonupoBaTtb CO CbEMHOro HOCUTENS (Pai C CO3[aHHbIM TEMAaTUYECKUM IKPaHOM Ha
KOMMbloTep.

2. Otkpbitb KoHcmpykmop nocobus.

3. 3arpysuTb CKONWPOBaHHbIN hak.

BHumaHue! 3arpy3nTtb MOXKHO TOJIbKO Te haiibl, KOTOpbIe BblsM CO3AaHbI B aHANIOMMY-
HOM Mo Ha3BaHWIo nocobuu. Hanpumep, ecnim akpaHbl co3gasanuch B Nocobun «Duanka
7%, TO MX MO>KHO OTKPbITb TOJIbKO B MOCOBHSIX C TAKUM Ha3BaHWEM.

11. 3nu3oabl YPOKOB

11.1. YpoK maTeMaTUKM.
Mpadumk KBagpaT4HOU GYHKLUMH

Axmyanuzayus 3HaHUl
. Kakoe ypaBHeHHe HasbiBaeTcs KBagpaTHbIM?
. Kak onpegenutb KopHU KBagpaTHOro ypaBHeHUs ?
Bcergpa v kBagpaTtHoe ypaBHeEHWE UMEET KOPHU?
Kakas dyHKLMA ABNsSeTCs KBagpaTHUHOMW?

AWM =

Mpadmk KBagpaTUUHOM OYHKLMK Npu k # 0 HasbiBaeTcs napaboow.
Paccmotpum doyHKumio iy = kX2
O6nacTblo onpefeneHust 3Tol PyHKLWKU ABNAIOTCA 3HAYEHWA X, €AHUHCTBEHHBIN HYJ/b

atou doyHKumu x=0.
| 38 I

DOyHKUWA ABNAETCSH YETHOM.




11. 3nu3006! ypokoB

Keapgpatuunas dyHkuus
paduk kKBappaTUiHON dyHKLMM (1)

1

2

y= 1-x

-9 - 0 9
et rr e

0)

~L]

\
\
\
\
\

TPADYIK ®YHKUMU y = Ia® (k#0) — TAPABOJIA
C BEPLUNHOW B HAYAJIE KOOPAWHAT;

OCb CUMMETPUN MAPABO/IbI - OCb 0y,

BETBW MAPABOJ1bl HAMPABJIEHb!

MPU k> 0—-BBEPX

MPU k< 0-BHU3

CsovicTsa:

1) D(f) = (~o; +)

2)y=0npux=0;y>0nmpu x#0

3) y = kx— HenpepbiBHas PyHKLYS (T. e. e€ rpaduK — CrIOLLUHAs JMHNS,
KOTOPYIO MOXHO Ha4epTUTb, He OTPbIBast KapaHaaila oT Oymars)

4) yuam =0 ; Yuav6 HE CYLUECTBYET

@

PR

5) @yHkums y = kn? Bo3pacraert nipu x >0 u yobiBaeT npu x <0

BbicTaBnsiem Ha akpaHe hyHKUMIO y = 1% C NOMOLLbIO 3HauKa .

Mpu k> 0 cbyHKuMa yBbiBaeT Ha x < 0 1 Bo3pacTaeT Ha x > 0.

x = 0 sBNseTcs MUHUMYMOM (PYHKLUH.

O6nacTb 3HaUEHHWI (PYHKLMK B 3TOM Crlydae aBnseTcs npomexxyTok [0, +wo].
Mpu k < 0 cbyHKUMA Bo3pacTaeT Ha x < 0 1 ybbigaeT Ha x> 0.

x = 0 sBNseTcs MaKCUMyMOM DYHKLMU.

O6nacTb 3HaYeHUM hyHKLIMK B 3TOM Cllydae SBASETCS NPOMeXyToK [—o0,0].

@KBHA]}ETM‘!HEE DyHKUUA
paduk kBagpaTNIHOM GyHKLUMKM (1)

1

y= -1-x

0}

\
\
\ /
\
\

)
[

I

2

0 1 9
L I A O R A AR B |

4 TPADUIK ®YHKUMN y = I (k # 0) — TAPABOJIA
C BEPUINHOM B HAYAJIE KOOPAUHAT,

\ | OCb CUMMETPUU INTAPABOJIbI — OCb 0y;
BETBW NMAPABOJ1bl HAMPABJIEHb!

/
/
/ IPY k> 0-BBEPX
/ I I NP k< 0-BHU3
i

CsovicTsa:
1) D(f) = (~o; +e0)
12)y=0npux=0;y<0npu x#0

4) Yuaus =0 ; Yuaum HE CYLLECTBYET
5) @yHkums y = kx* BospacTaet npu x <0 u y6biBaeT npu x >0

3) y = kx>~ HenpepbiBHast PyHKUMSI (T. €. €€ rpaduk — CrOLIHAS INHYS,
KOTOPYIO MOXHO Ha4YepTUTb, HE OTPbIBAs KapaHaalLa oT Oymary)

@
@
®

®J

e« # 0l E E

BHauane HaxkmuTe ans ouKcaumun pyHKUMK iy = 122 KHOMKy @

BbicTansiem Ha akpaHe yHKumIo y = — 122

Ipadpmk dpyHKUMK F(X) = ax® + bx + ¢ nerko nocTpouTb U3 rpadouka yHKUWK £(x) = k?

2
b D
reoMeTpUYECKUMU NPeobpa3oBaHUAMM, UCMONb3YS hOpMyYy Y :a(x+—] ~ 1
a

E2

2a
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LLns 3TOro Hy>KHO pacTsHyTb rpacuk B @ pa3 ot ocu Ox, Npu HEOBXOAUMOCTH OTPA3HB

€ro OTHOCUTEJIbHO OCH a6u,ucc.

D
CmecTuTb nosy4yuBLUMAUCA Fpa(*)MK Ha 7 BJIEBO U Ha T BHHU3 (ech KaKoe-Mbo U3 aTUX
a a

4yucen MeHblle Hyd, TO COOTBETCTBYOLLee CMeLLEHUE HY>KHO NPOU3BOOUTb B NPOTUBO-

MOJSIO>KHYIO CTOPOHY).
Hanpumep, f(x) =22+ 8x+ 4.
OTKpbiBaeM BTOPOW TEMATUUYECKHH 3KPaH MOLY/Is U YCTaHAB/IMBAEM

pPaMeTpbl An4 nocnenoBaTtesibHOro U3s10XKeHHUA Matepurana:

HeO6X0ﬂ,MMbIe na-

KeapgpatuuHnas dpyHkums

5|

paduk kBagpaTnUHHON GyHKLUMN (2)
KBALIPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, «
TAE a, b, ¢ — TPOV3BOJIbHBIE YUGTIA, MPUYEM a # 0 o
b\?, dac—b*
TPADUK GYHKLUMW y=a +bx+c=a (x + 5) +3e=8 _ nAPABONTA @
KOOPIMHATHI _
BEPLLIVHbI ( 2%; 4112;“) OCb MAPABObI * =75,
MAPABOJTbI
| [ az-lol\\I-ISI\\I?IO\IISI\\IH(
\
-10 -5 0 5] 10
\\ ,’ b=t T v
\ [ ‘
c= -]0 5 0 5 19 =
- Lt [
i > \
A 2
= Cx 24 x + Ad
y 2 -x 0 -x ( 0 ) 9
t‘. - -
~~,
2 7)
]
y=2~(x+ 0)— 0 @@3'
J)
nepsas nosuuua a=2, b=0,c=0
KeapgpatuuHas dyHkuus
paduk kBagpaTUHHON GyHKLMK (2)
KBALPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, “
TAE a, b, ¢ — TPOV3BOIbHBIE YUCTIA, MPUYEM a # 0 o
FPADVK OYHKLMN y=a?+br+c=a (x + 2%) + 4“2; B APABOMA @
KOOPZMHATHI ) _ b
BEPLLIVHbI (,2%; 4112 = bz) OCb MAPABOBI * =75,
MAPABOJTbI
| [ az-lol\\I-ISI\\I?IO\IISI\\IH(
\
| -10 -5 0 5 10
“ \\,',’ b=||u|||u|||u|||\©||
A} ‘
\ ="l 5 0 5 1 =
\ N | [ ‘ [
& Aa
|| = 2+ +
R y 2 X 8 -x ( 0 )
o - @ -
VA, S 2 @ @
y=2-|x+ 3

BTOpas nosvumsa a=2, b=28,c=0

@)
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o

Keappatuunas dyHkuns
'paduik KBagpaTUHHON DYHKLMK (2)

KBALPATVYHAS DYHKLIVIS — STO OYHKLMSA BUJA y=ax? + by +c, «
TZE a, b, ¢ — IPOU3BOSBHBIE YCTIA, MPUYEM a # 0 of
b\?, 4ac-b?
PADUK GYHKLMN y:ax2+bx+c:a(x+z)+—a ~ NAPABOJIA @
KOOPAMHATbI b
Bé%,U_MHb, (,A; M) OCb MAPABOJTBI ¥ =—75,
MAPABOSIbI * 24 44
l‘ | 'l V az-}ol\\l—lsllll(l)l II‘ISI\\II?
{ [
\ | @
-10 =5 0 5 10
\\ / b=||u||||[||||||||\®||
\
) c=TF oSl o
- - rrrrrrrrd [ Lt
\— > 0]
Ty= 2-x2+ 8 x+ 4 A
/ y 9
- —
b o
y=2 -(x + 2 )— LN LN

TpeTbs nosvums a=2, b=28,c=4

Mocne 0bbsCHEHUs yualMMca NpeanaraeTcs 3afaHue: NocTPOUTb rpadouKK KBagpa-
TUYHOM PYHKLMMK.

Hanpumep, f(x) = =222+ 8x+ 2, f(x) = 1x*+ 4x+ 3.

Mocne BbINOSHEHHOM PaboTbl NPOBEPKY MOXKHO NPOU3BECTU C UCMOJIb3OBAHWEM TEMA-
Thyeckoro akpaHa Ne 2.

KeagpatuuHas dyHkumvsa
['paduk kBagpaTU4HON dyHKLMY (2)
KBALPATUYHAS OYHKLIVIS — 9TO GYHKLMA BUIA y=ax? + bx +c, “
T'AE a, b, ¢ - TPOVI3BOJIbHBIE YUCIIA, MPUYEM a # 0
TPAGUK GYHKUMN y=ad +bx+c=a (x + i)zﬁ‘“ci‘bz
y 2a 4a
KOOPAUHATHI
BELF",U_MHH (,l; M) OCb MAPABOJIbl * :,2%

MAPABOJIbI da

L4
— MAPABONA @

4 a="T00 s
/
! 0}

_ 10 -5 0 5 10
b= ||u|||\1|||u|||\®||

———

_ -10 5 0 5 10
c= IIHIII\]III@\IIIHII

=

\
\ = 9 .x2 .
| ! y= 2-'x+ 8 x+ 2

OIS}

e #3@EEL

| y=-z.(x— 2)+10 °

flx)=—2x>+8x+2

a=-2
b=38
c=2

‘J

4
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Keagpatuunas dyHkuus
paduvk KBappaTNHHOM GYHKLMM (2)

KBALPATUYHAS DYHKLINS — BTO YHKLINS BUSA y=ax? + by +c, «
ILE a, b, ¢ — IPOU3BOJIbHBIE YVCIIA, TPUYEM a # 0 o
b2, dac—b*
FPADUK GYHKLMM y:ax2+bx+c:a(x+z)+T — MAPABOJA @
KOOPMHATHI b
BE‘HPU_MHH (,%;4!127;172) OCb MAPABOJIbI ¥ ==75,
MAPABOJTbI
\ [ a=-]01|[|>|5|\\|(|) \\||5|||l“|]
\ N @
-10 -5 0 5] 10
VN b=|1|[|||u|||u®||||ll
\ L/ c= Nt L =
3% > o
: = 1-x2 4 -x+ 3 h
y X X 0
x, ope
@
y=1 ~(x + 2 ) -1
& 3

flx)=1x2+4x+3

a=1
b=14
c=3

Pa6oma c mecmamu N (c 1 no 6).
MoxHo pacneuataTh (&) Kak pa3faTouHbli MaTepuan, a 3aTeM NPOBEPHUTb Y JOCKH
(E%)): camo- unu B3aMMonpoBepKa.

Keagpatuunas byHkums
BbinonHute sapaHvsa

o

«
Ne 5. Ha 0HOM 13 PUCYHKOB 1300paxeéH rpadurk GyHKuMmn o

y =x2+ 3. YKaxuTe 3TOT PUCYHOK.

\ ) \[_ 1Y) /
\ ]
\ /

MOSRS

i
]
Tl

il & [Z]

SECISESICIOACKOKOON]
M

[MocmaroBka [lomawrezo 3a0aHus.
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11.2. YpOK XUMUM.
CBoicTBa 6€/IKOB U UX NPpUMEHeHHue (geHaTypauus)

Mepen Hauanom paboTbl BCMOMUHAEM W OBCYXKOAEM MOHATHS, TEPMUHbI, 3aKOHOMEP-
HOCTH, CBSi3aHHbIe CO CBOMCTBAMU W CTpOeHHeM besika.

MNepen yueHWKamu cTaBsTCA BONPOCHI:

MO>KHO /K HapyLWKTb cocTosiHWE Benka?

Kakoe siBneHue HasbiBaeTcs AeHatypauuen?

Jlenamypayus — npouecc paspylieHus CTpyKTypbl 6eska. MpuunHamu siBnsioTcs
COJIU TS>KENbIX METAJI/IOB, HarpeBaHue, U3slydyeHWe, MexaHM4YeCcKoe BO3eUCTBHE.

Kakue nnst atoro Heo6xoanmbl 060pyLoBaH1e U peakTHsbl?

DopmynupyeTcs Lesib paboTbl, COCTABAAETCA NNaH JEMCTBUM (3anuch B TeTpaasx).

MpuctynaioT K HabAOAEHHUAM U UCCNELOBAHWIO B3aMMOLENCTBUS Benika ¢ pacTBOPOM
HWTpaTa CBUHLA, CNMPTa U NPU TENJIOBOM BO3LENCTBUM.

CBov HabofieH|sl yUeHUKH 3arnucbiBatoT B TETPadb.

&

MOMOLLb operka

Vccnepyiite BansHue
pasHbIX PpaKTOPOB Ha Genok.

hacTBop
aTa CBUHLIA

Ha JKpaHe 3KCNePHUMEHT Mo UCCnenoBaHUIO BIMAHUA Pa3/IMYHbIX d)aKTOpOB Ha 6enokK.

Mepsbiii aTan. Tennosoe Bo3aelcTBUE Ha HeNOK.

topona

pacroop
arpara cona

]

empr

ropenia topona

pactecn pacrao
suTpara cavaia Wargara conna

@

» @ »OD

&

Mpu HarpesaHuu NPOBUPKK C PACTBOPOM SIMUHOro Benka B Hew nosenstoTcs Gesble
xnonbs. KuHetnueckas aHeprus, coobliaemas 6esky, Bbi3biBaeT BUOpaLmio ero aTomMos,
BC/IeCTBHE yero cnabble BOJOPOAHbIE M MOHHbIE CBS3W pa3pblBaloTcs, U BeoK ceepTbl-
BaeTcs (koarynupyert). Ha ckopocTb U MHTEHCMBHOCTb Npoliecca TENOBOW AeHaTypaluu
oKasblialoT 6oJblIoe BUsHUe pH pacTBopa W NPUCYTCTBUE 3NEKTPOJIUTOB.

Yualuuecs usyyaiot KpaTkyio yuebHyo MHOPMaLHIO O MPOUCXOASLLUX U3MEHEHUSX B
CTPYKType 6esika Ha MONEeKYNSPHOM YPOBHE.
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Bropoii atan. BnusHue pactsopa Tsxenoro Metanna Ha 6enox.
Ha npumepe pacTBopa HUTpaTa cBMHLA

ropona

pacrsop.
wrpara coma

]

anpr

pacraop pacraop
iTpara conna wTpara comna

&

cwpr

»@E) »@©)

B 3ToM cniyuae peHatypauus 6eska Bbi3biBaeTcs afcopbuuer MOHOB TSXKeNbIX MeTan-
JIOB Ha NOBEPXHOCTH BENKOBbIX MOJIEKY C 0OPa30BaHMEM HEPACTBOPUMbIX KOMMJIEKCOB.

MonoxUTENIbHO 3apsiXKEHHbIE MOHBI TAXKENbIX METaNIoB (KaTMOHbl) 0BpasyloT npou-
Hble CBA3W C OTPULATE/IBHO 3apPS>KEHHbIMW MOHAMM M YaCTO BbI3bIBAIOT Pa3pbiBbl MOHHbBIX
ceazei. OHW TaKXKE CHUXKAIOT J/IEKTPHUUECKYIO MONAPU3aLMIo Benka, yMeHbLuas ero pac-
TBOPUMOCTb. Yualurecs U3ydatoT KpaTkyto yuebHyo MHopMaLmMio 06 NPOUCXOAALLUX U3-
MEHEHHWAX B CTPYKType Benika Ha MONeKy/IIpHOM YPOBHeE.

TpeTtuit atan. BausHue opraHuueckoro pacteopurens Ha 6enok.

Ha npumepe cnupTa

ropona

pacrsop.
irpara coa

8

anpr

pacraon
wirpara comesa

pacraop
wirpara comesa

cmpr

» @) » @

OpraHuyeck1e pacTBOPUTENH paspyLLatoT ruapaTHyto 06010uKy 6eska, uTo NPUBOAUT
K MOHUXKEHHIO €ro YCTOMYUBOCTH U BbINaAEHHIO 6esika B 0cafokK.

LnnuTenbHbli KOHTAKT Benka co CNMPTOM NPUBOAMUT K HEOBpaTUMON AeHaTypauuu.

Yualmeca usyuatoT KpaTkyto yuebHyto MHopMaLHMio 06 NPOUCXOAALLMX U3MEHEHUSX
B CTPYKType Befika Ha MONEKYISPHOM YPOBHE.

MNepen noagBefeHUeM UTOrOB UCCIEQOBAHUSI MOXKHO PAcCMOTPETb NOJOXKHUTESbHbIE U
oTpULaTeNIbHbIE CTOPOHDI SBNIEHUS AeHaTypauuu B BUAe AoKNafos. [loknaapl yueHukamu
roToBsTCs 3apaHee (2—3 yyeHWKa U3 Kacca).

Bo3amokHble Tembl:

1. Wcnonb3osaHue feHaTypauuu B MeauLMHe (CBOWCTBO BE/IKOB CBA3bIBATb MOHDI TSXKe-
NibIX METasl/IoB UCMO/b3YeTCs B MEAULMHE NPU OKa3aHWW NepBOW NOMOLLM NOCTPaAAB-
LLIKM OT OTPAB/NIEHUS CONIAIMU MELM, CBUHLA, PTYTH).

2. TpUUMHbBI CTAPEHHUS U TUBENIU KUBbIX OPraHU3MOB.

O6wire BbIBOABI MO UCCNE[OBAHUIO (OTBETbI HA BOMPOCHI):

1. Yto sBMNOCb NpUUMHOMN aeHaTypauun?

2. Yrto npousoLusio B pe3ynbTaTe AeHaTypauun?

3. O6patuma 1 gaHHaa geHatypauus?
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11.3. YpoK PU3UKU. IKcnepumMeHTaNlbHana 3aja4ya

Ljesnv ypoka: onpepenvTb yaenbHyO TENNOEMKOCTb BELLECTBA, M3 KOTOPOro chefiaH
UHUAWHAP.

Mpexxae yem NPUCTYNUTb K BbiNOJIHEHUIO paboTbl, cneayeT oBCyauTb C ydalUMKCA
OCHOBHOE MOHATUE — «yAesibHas TennoémkocTby. CornacHo onpegenexuto pazobparbcs
B HGO6XODMMOM 060py,D,OBaHMVI Y OLUEHWUTb BO3MO>XHbl€ NOrpeLlHOCTHU B NOJTy4YEHHbIX pe-
3y/ibTatax. 3aTem NPUCTynaTh K PELUEHUIO U aHaNn3y HabIloAaeMbIX SBAEHWH.

OrtkpbiBaeM TeMmaTuueckuit akpaH «OTMPEAENEHUE YIEJIbHOW TEMJIOEMKOCTU
BELLLECTBA».

BO TEMJI0Thl. Y, &l b M TENJIOTA CropaHust
Onpegenexue yaenbHON TenIoEMKOCTU BELLEeCTBa
(

® ® "

62,4r 46T

= ~ k-
D@
TeMnepaTypa 50 .19 o 10 20 30 40 50 60 70 8o 9o [ Ml
Tena ‘ Aa
W =
|

TemMnepaTypa 3o 40 50 60 70 80 90
BOA,,LD..‘m‘....‘u.‘....uu.‘....\ =
«

o6bem 15 20 25 30 35‘
LASLL L L L | 2

BO,ELI:IIVIIICD

. Hatematnuyeckom akpaHe BbiBUpaeM LUIMHAD.

YcTaHaBnMBaeM HauyanbHyto TemMnepatypy ANs LUIMHAPA U BOLb.

YcTaHaBMBaeM 06bEM BOLbI B MEH3YPKE.

YcTaHoBHB Kypcop Ha BbIOPaHHbIM LMAWHAP, NEPEMELLAEM ero B MEH3YPKY W Habio-
[laeM 3a NpoLieccoMm.

CRSENIES

@Komﬁecmo TensnoTkl. YaenbHasi TENI0EMKOCTb U TEMIOTA CropaHus

I~ 5§ Onpenenexne yoenbHol TENN0EMKOCTM BELLECTBA
X
oC )
L
13
i E
© @ 6 @ "Er
v
624r 46T O
o
2@ =
TEMNEPATYDE 50 .10 0 10 20 30 40 50 60 70 80 90
TeNa T T I g
TemMnepatypa 30 40 50 60 70 80 90|
BOA! T T T T I T T T T T (| e
06bem 15 20 25 30 35‘ -
Bop'b,..\HF..\.\H...\H.z

5. I'IonyquHble AaHHble 3anucCblBaeM B TETPaLb.
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SAOAYA

B kanopvmetp Hanunu Bogbl Temneparypor 30 °C 8 o6béme 20 mn. B Bogy onyctunm
unnnHap maccon 127,5 r, temneparypa kotoporo 20 °C, npu 3Tom TemMnepatypa Bogpl CTa-
na 26,5 °C (yaenbHow Tenno€MKOCTbIO BHYTPEHHErO CTakaHa Kafopumetpa npeHebpeub).

[JaHo: AHanus 3agauu:
LUununpp LUunvHop oTHaéT HeKkoTopoe KOJIMYECTBO TensoTbl
m,=127,5r=127,5-10"kr |sope:
= ;0 OCO Q=c,-m - (t,—t,).
£, =26,5°C Bopga nonyyaet oT uMAMHAPA HEKOTOPOE KOJIMYECTBO
?/O'D'azo 20 106 TEnoThbl:
= MN = . M

2 . Q=c,-m-(t,—t).
toz = 30 C 2 2 2 2 02
t,=26,5°C

¢, = 4200 L/ (kr - °C)

Haitn: ¢, — ?

I'Ipouecc nepenayn HEKOTOPOro KoJsindecTBa TeN/1I0Tbl OAHOIO Tesla APYyromMy Ha3blBa-
eTcs TennoobmeHoMm. B pe3ysibTaTe TaKoro npouecca nojay4vyaem

Q=0,;

Comy - (G = 8) = ¢, my- (t, = ).

Tak Kak faH 06béM Bofbl, a HaM HeOBXOAWUMa Macca, TO He0BXOAUMO BOCNOb30BaTb-
ca popmyion

m, =V, py
rae naoTHocTb Bogbl p = 1000 kr/m?,
Torga
cpomy - (b, —t)=¢, Vyop,- (8, — 1),
Pewenue:

. _4200-20:1000-(30-26,5) .,
' 127,5-10°(26,5-20)

MpoBepka eAnUHHL, U3MEpPEHUS:

c :{ Dok -m® -kr-°C } I

kr-°C-M° -kr-°C

kr-°C

Ortset: ¢, = 354,7 [k /(kr - °C) — natyHb.
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11.4. YpoK GU3UKHU. naﬁgpaTopHan pa6oTa
«ABMEPEHME YAEJIbHOU TENNOTbI NJIABJIEHUA JIbAA».
Pa6ouuit nuct

dama

Lless: onpenenvtb yaenbHyto TENIOTY NiaBieHus Nbaa.
O6opydoBaHue:

(yvawuecs onucsiBarom no 3KPaHyY)

lMpaBuna mexHuku 6e3onacHocmu. BuumatenbHo npounTaiite npasuna.
OtmeTbTe Te npasuia, KOTopble HEOBXOAUMO coblofaTb NP BbINOSHEHWUH LaHHOM

paboTbl.
O byabTte ocTOpPOXHbI NPU paboTe C KUMATKOM W HarpeTbiM TEIOM.
O He pasnuBaite Bogy — BO3MO>KHbI O>KOTH.
O byabTte ocTopoXHbI NpH paboTe CO CTeKNSHHON nocynow (TepMoMeTp, CTakaH, MeH-
3ypkKa).
O PryTb, cofepKawascs B TepMoMeTpe, 8408u1Tal
O CHumamTe gaHHble, He BbIHUMasi TEPMOMETP U3 KULKOCTH!
O Ha ctone He fOMKHO BbITb HUKAKUX MOCTOPOHHWUX NPeaMETOB.
KonuuecTBo TeNnoThl. Ynenbuan TEMJIOEMKOCTb M TEMJIOTA cropadusi
™ = Onpenenexve yaensLHOM TEMIOEMKOCTI BELLECTBA
€«
. 2 o
= o @
e I
ol Q
& |
50 Mmacca
® @ ® @ v
62,4r 461
40
. #
30 @@
- TeMMEPaTyPa 50 .10 0 10 20 30 40 50 60 70 80 90
E Tena TR TE T T T T T T T g TR TR T T T TIT) Aa
B 20 @ Ad
i
- Temnepatypa 3o 40 50 70 80 90
E Boﬂb@\\II\\\\II\\\II\\\III\\III\\I L3
1 @«
l = obbem 15 20 25 30 35‘ 5
— Bogpl M T T T T AT T T 1T T 1T 1 111 11 2
‘l O
Xog paboTbi:
1. Onpegpenute LeHy OefeHUs TepMoMeTpa.
2. Onpepenwute LeHy fefleHUsi MEH3YPKH.

b=
47

)
-




11. 3nu3006! ypokoB

3. Habniopaiite npouecc Ha akpaHe (Ha MHTEPaKTUBHOM AOCKE).

KonuuyecTtBo Tennotsl. YaenbHasi TENMOEMKOCTb U TEMJIOTA CropaHust @

OnpepnenexHve yaenbHOM TEMNNOEMKOCTUY BELLLECTBA
«
. - L4
= e @
28 v
S 1
@ @ @ @ Macca
62,4r 46T
=6
TEMNEePATYPA 5 .40 0 10 20 30 40 50 60 70 80 90‘
Tena Bl T Aa
TEMNEPaTyPa 30 40 50 60 70 80 90
BO.D'M,,I;\\‘\\\l\\\\l\\\\l\\\\l\\\\l\\\\l‘ )
«
0o6beM 15 21 2! 30 35 -
BO,EI.bIl\\\\/W;\‘\\\\lwwwwlwwwwl 2
4. 3anonnute Tabnuubl.
Ta6auya 1
m, Kr C, D/ (kr-°C) o °C o, °C
CTakaH BHYTPEeHHHWH
W3BECTHa M3BECTHa
Ta6auya 2
m,, Kr C, Ox/(kr-°C) t, °C t,, °C
Bopa
Tabauua 3
) m, Kr £, °C A, ok /Kr
Nen

5. OnuwuTe npouecchl, NPOUCXOASLLME C BOAOW, CTAKAHOM U N1bAOM. 3anuLunTe pacyéT-

Hble pOpPMy/ibl AN ITUX NPOLECCOB.

1)

2)

3)

4)

6. Kakoe siBneHuve bl Habnopaete?

)
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7. To paHHbIM NepBoOM Tabu1Lpbl paccunTanTe Q.

8. To paHHbIM BTOpOM TabMLpbl paccunTanTe 02.

9. WM3o nbpa B npouecce nnaenenus obpasosanack Boaa. MNonbaysacb gaHHbIMK Tabnuy 2
¥ 3, paccuuTanTe KoNMyecTBo TennoTbl @, NoNyyeHHOe 3TOM BOAOH.

10. Ans Habnogaemoro npotecca MoXHo 3anucats: Q, + Q, = Q+Q,rne Q=m -
Monyuaem chopMyny ans pacuyéta yaesbHOM TennoTbl NAaBAeHWUs Nbaa (YUeHWKH 3a-
MUCbIBAIOT CAMOCTOSTESIbHO).

11. Paccuntaiite yaenbHylo TenaoTy niaBfieHus fbja (YyY4eHWKH BbIMOJHAIOT CaMOCTOS-
TeJNIbHO).

12. MonyyeHHbiH pesynbTaT 3anuwuTe B Tabauuy 3. CpaBHWUTE NONyYeHHOE 3HaUYeHHe C Ta-
61MLeN yaebHOM TENIOTbI NIABNEHUS BELLECTB.

13. Cpenaiite BbIBOL, U yKaXKWTe BO3MOXHYIKO MPUUYMHY HECOBMAaLEHWUs PaCYETHbIX WU Ta-
BNIMUHbBIX 3HAYEHWI YAENbHOM TENNOTbI N/IABNEHHUS NibAa.

=)
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11.5. Ypok 6uonornu. OnopHo-aBurartesibHas cucTtema 4ejioBeKa.
CTpoeHue Kocten

Llesu ypoka: NO3HaKOMMTb YYaLLIMXCS C COCTABOM U (PYHKLMSIMH ONOPHO-ABUraTe/IbHOM
CUCTEMbI, CTPOEHWEM Y CBOMCTBAMM KOCTEMN.

XO[ YPOKA

O6vscHeHue HoBo2o0 mamepuaa.

Bonpocbl Kk yyawumcs:

— Yro Ham nomoraeT gsuratbcs?

— W3 uero »ke COCTOUT ONOPHO-ABUraTesIbHbIV annapar?

PaccmoTpum dyHKLMHK, KOTOPbIE BbINOHAET CKEET.

1. Onopa Tena W ckeneta — NPOSBASETCA B TOM, UYTO KOCTU CKesieTa M Mblllbl 06-
pasyloT NPOYHbIM KapKac, NOALEP>KUBAIOLLUIM BHYTPEHHWE OpraHbl U He JAlOLWUA UM CMe-
Lwarbcs.

2. [iuratesibHas — OCYLLECTBASIET NEPEMELLEHHE TENA B NPOCTPAHCTBE.

3. 3awmTHas — 3awuLLaeT opraHbl OT TPaBM.

4. O6MeH BelecTB — B KOCTAX HAXOLMTCS KPACHbIM KOCTHbIA MO3r, Y4acTBYIOLWI B
npoLeccax KPOBETBOPEHHS.

PaccmoTpum cTpoeHue KocTu.

=
lg CTpoeHue, TUNbI KOCTEA 1 Ux coeanHeHue (2) TEoo)
MakpocKonu4eckoe CTPOeHMe KOCTH, [}
TVNGI KOCTEN v | «
of
, 4
,,ronoska Tpy6uaroi
KOCTH
lyG4aToe BewecTeo
MnoTHoe BewwecTso g
©HapkocTHMUa @
®
Cpenmss yacTb @ Aal
Tpy6uaToi KOCTN @ =]
»
5 XKENTeIN KOCTHLIN MO3T @ @
21
=
g CTpoeHue, TUNLI KOCTEV 1 Ux coeanHeHue (2) qgam"
MWUKPOCKOMMYECKOE CTPOEHME KOCTH -]
VMBI KOCTEN - «
o
HapkocTHuua o\ \ @
o/ & ry6uaroe
MNnotHoe
BEWeCTBO ©
KOCTU @
KocTtHble @
wetkn  ((3)
@m
® Aa
) =
KposeHoctble @ =]
cocyab! 4 =»
W HepBbl @ «
21




11. 3nu3006! ypokoB

Yualuecs 3aprcoBbIBalOT KOCTb M NOLMUCHIBAIOT €€ OCHOBHbIE YacTH.

3a CUET KaK1X BeLLeCcTB AOCTUraeTcsl MPOYHOCTb KOCTU? 3a CUET HeOpPraHUYECKHX Be-
LLEeCTB — COJIEN KasbLus U dpocopa. PaccMoTprM BHyTpeHHee cTpoeHHe KocTH. Mocmo-
TPUM pparmeHT uabma.

Cr , TUMbI KOCTE# 1 UX coeuHeHue (2) QEQ.
|CTpoeHue KocTeln J -]

=
Y

SIS IEICIS)
[#

2 4§

Kakoe BHyTpeHHee cTpoeHHue uMetoT KocTu? KocTu NOKpbITbl MIOTHOW COEAHUHUTE b~
HOM TKaHblO — HAAKOCTHUUEN. Y KaXK[OW KOCTH BbIAENAIOT KOMNaKTHOe (NNoTHoe) W ry6-
yaTtoe BeLeCTBO.

MoryT nv kocTu pactn? B kakom HanpaeneHWn? KocTv MoryT pactv B ANIMHY U TOLLU-
Hy. B LnMHY OHM pacTyT 3a CUET AeNileHUs KNETOK XPSALLA, PACMNOJIOXKEHHbIX Ha €€ KOHLaX.
3a CUéT feNeHns KNeToK BHYTPEHHEro C/10s HAAKOCTHHLbI KOCTU PACTYT B TOJILLMHY W 3a-
pacraroT npu nepesiomMax.

Kak coeauHsioTcs mexkay coboi kocTu B ckenete? MocMoTpuM chparMeHT cunbma.

g CTpoeHue, TUNLI KOcTel u ux coeauHeHve (2) igggl
Tunbl coOefUHEHUS KOCTEN [ ]
TUMbl KOCTEW -~ «
o
@
CycTasHas]|
\ rosioBka
e
HenopewxHoe
(MO3BOHKM KpecTLa, @
KOCTV Yepena) CycraBHas @
cymka
®
>0 MossoHku o— M !

Ca)  Xosu @
% N Xpswesas Aa
WI‘IPOCHOV]KE\ @ —
Y W\ CycrasHas XKuposast
"\ XWIOKOCTb TKaHb @ »
P CREE @ @
- MopBrxHOE — CycTaBbl 1
MonynoggwxHoe (No3BOHKM) (1OKTEBOMA, KOJIEHHbIN 1 Ap.) 21
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11. 3nu300s! ypokoB

—
CTpoeHue, TUMbl KOCTEel 1 ux coeauHeHue (2)
CoepuHeHue kocTe

@‘_

OO0

SIGIOISICICIS|
2eym-oEo L

MO>KHO BbILENWUTb TPU TUMA COEAWHEHUS] KOCTEM: HEMOLBWXKHOE, MOJYNOABUXKHOE,
noasuxHoe. MocneaHui TMN coeanHeHus HabnopaeTcs B cycTaBax. ITo obecneunsaet

NOABUYKHOCTb KOHEYUHOCTEN.

PaCCMOTpMM CTpOeHWe CyCTaBOB U iBUXKEHUE B CyCTaBax.

TPOEHUE, TUMbI KOCTE! U UX CoeaAuHeHne (2-) @
0edVIHeHUs1 CycTaBoB — 3D-moaenu [ ]
4«
o
@
g, B
o °
@ [
@ |
®
© -
@ «
@]
Buabl cCoeVHEHWI CYCTaBOB — Caia-Luoy. -]
[ €«
o7
} @
@ Y
@ °
®
@
A @& \ b ©
e 0 »
N @ «
00000 @®»® @ 2




11. 3nu3006! ypokoB

Cycrae 06pa3syetcst KOHLAMK KOCTEH, 3aK/IIOYEHHbIMU B CYCTaBHYIO CyMKy. [lBuxkeHue

B CyCTaBax OCYLLECTBNAETCA MbilLlLaMH.

3a,D,aHMFI Ha 3akKpenieHrne Mmatepurasia MOXXHO NpensioXXuTb B TECTOBOM qaopme.

—
Ig CTpoeHue, TUMbl KOCTEl 1 NX coeauHeHme (2)
Beinonnure sagaxus.

Ne 1.

KocTb 06pa3oBaHa TkaHblo

_ HepBHOW

0 anuTennansHomn

) COeOVHUTENbHOM

0 MbllEeYyHol

e8

2

2

]

=]
»

2

S ICICICSICIOICECICHON

—
g CTpoeHue, TUMbl KOCTEl 1 UX coeguHeHue (2)
| BbINoAHUTE 3a8aHus.

Ne2.

Mnockorn KocTbio ABnseTca

 GenpenHas

2 nonartka

) MO3BOHOK

) Jnoktesas

o8

2

R

SICICICICICICICIOICT

g CTpoeHue, TUMbl KOCTEel 1 UX coeguHeHue (2)
| BbInosiHuTe 3agaHus.

Ne3.

[y64aToli KOCTbIO ABNSETCS

2 noktesasa
-~ MNO3BOHOK

 Manas 6epuosas

_ KOCTM cBOJA Yepena

8

2

Y

o}

«

SICECICSICICICIOICIOL
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11. 3nu3006! ypokoB

m
(0]

g Cr , TUNbI KOCTEV U UX coepvHeHue (2)
BbINosiHUTE 3apaHus.

(-]
N Al
Ne 4. HenonsuxHoe CoefvHeHre KOCTel JOCTUraeTcst @ o
o6pasoBaHneM o
0 WwBoB @
0 XPSLLEBbIX NPOKIALOK r@
) COEOMHEHVS KOCTEN C NMOMOLLBIO XPALLEn @
) CycTaBoB @ T
o=
O
«
5"
v
Cr , TUNbI KOCTEV U UX coepuHeHue (2) BER
BbinonxuTe 3apgaHus. [~}
Al
Ne 5. MoABMXKHOE COEAMHEHME KOCTEN foCTUraeTcs @ o
obpasoBaHnem @
0 CycTaBoB @
) XPALLEBbIX NPOKNAA0K @
_ o 7z
) COEOMHEHUs! KOCTEN C MOMOLLBIO XPSILLEi @
0 weoB @ I
@)=
O
«
5 YY"
v
Cr , TUNbI KOCTEV U UX coepuHeHue (2) BER
BbinonxuTe 3apgaHus. [~}
Al
Ne 6. CkeneT obecrneumsaeT Teny @ -
. BCe HasBaHHble PyHKUMN @ @
-~ onopy @
) CcoxpaHeHne Gopmbl @
0 3aLUMTY BHYTPEHHMX OPraHoB @ ;
@)=
O
«
59"
v
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11. 3nu3006! ypokoB

11.6. YpoK 6uonorun. CKener 4yesioBeKa

L{esiu ypoKa: n3yunTb CTPOEHHE CKeneTa YenoBeka.

XOA YPOKA

Ob6vscHeHue HoBo2o mamepuaa.

Bonpocbl k yyawumces:

— BcnomHuTe M3 Kypca 300/10rMM OCHOBHbIE OTAE/bl CKesleTa MieKonuTatolwux. Mo-
npoObyiTe Ha3BaTb OCHOBHbIE aHAIOTMYHbIE OTAESbI CKE/IETa YeIOBEKa.

CkesneT 4enoBeKa [e/IMTCS Ha TP OCHOBHbIE YaCTHU: CKE/ET rofIoBbl, CKEJIET TY/IOBULLA,
ckeneT KoHeyHocTew. [locMoTpuTe Ha aKpaH.

g Ctp , TUMNbI KOCTEVi U uX coeguHenve (1) ! (=] 7.
Ckerner Yenoseka [}
DU e - g
oot e | xocTe a?
Tl VST e o
Hocosan R @
Kocte = \® BepxHeueniocTHas
=5 N KOCTH
ay6ul o i
@) Comosan
WEMHBI roore
oTaEn @ wxiovenocTHan
NO3BOHOYHUKA KOCTL.
aarnowan
knioanua (12 KoeTh
nnevesasn @ SOTRR
pespa v
rpyanra (i1} NOSICHUYHBIV @
OTAEN
oot NO3BOHOUHIKA @
Rt - I
TPYAHOW OTAEN i @ m
nodgoHodHIke & KPECTUORLA o]
NO3BOHOYHMKA @ Aa
Tasosse (5
KOMYMKOBbI
y &
Genpertan MO3BOHOYHUKA
o @ =
wankoneiman X
. e ® @
buwas
witaras Gopoac 2
xocTu roneru xooT cTon 3 20 l
CTpoeHue, TUMbl KOcTel U ux coeguHerve (1) ! (=] 7.
Ckener [ ]
“«
o

PDISISICICIS
30 [E

5
—

Ckenet ronoebl — ueper.
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11. 3nu3006! ypokoB

PaCCMOTpMM OCHOBHbIE OTA€eNbl Yepena: MO3roBow U ﬂMLJ,eBOle. 3anuvwem B TeTpagb,
KaKUMU KOCTAMU o6pa303aH MO3roBoM 1 ﬂMLl,eBOl:i OTAebl Yepena.

g CTpoeHue, TUNbl KOCTeli 1 ux coeguHexue (1) !QEQ.
CTpoeHue Yepena [ ]
“«
o

DIGISIOICLS
S # S0l B

]
—

o

‘-Iepen BbINOJIHAET: 3allUTHYIO beHKLl,MIO — 3aljuulaeT OT BHELWHUX I'IOBpe)K,D,eHMl:i ro-
JIOBHOW MO3r U OpraHbl HyBCTB, ONOPHYKO — K HEMY KPENATCA MblILlLbI JIMla.

OcHoBHble OoTAeNbl CKeNleTa TyJIOBULLLa — 3TO rpygHaa KjieTka U N0O3BOHOYHHUK. Mocmo-
TPpUTE BUOEOPOJIMK U OTBETbTE Ha BOMNPOC: KaKas 0cobeHHOCTb B CTPOEHWHU NO3BOHOYHHUKaA
CMArdyaeT TOJI4KK NnpuU XO,D,b6e, 6ere, I'Ipr)KKaX? PaCCMOTpMM, N3 KaKHUX OoTAEN0OB COCTOUT
NO3BOHOYHHK.

g CTpoeHue, TUNbI KOCTel U ux coepuuenue (1) !gggl
CTpoeHue NO3BOHOYHYIKa [ ]

(=

DISISICICES
S & 8 [l

5
—

o

PaccMoTpuM, KakuMK OTAeNamMu NPeACTaB/IeHa rpyaHas Kietka. JTo rpyauHa, pebpa
(12 nap), pebepHbie xpawM. [pyaHas KneTka BbINOSHAET (OYHKLMHU: 3aLLUTHYIO — 3alu-

(50 )




11. 3nu3006! ypokoB

LWaeT cepaue, NIerkie, KpyrHble coCyAbl U Apyrve opraHbl OT NOBPEXAEHUH, ONOPHYIO -

CNY>XUT MECTOM NPUKPENSIEHUA ObIXaTe€/ibHbIX MbILLL,.

I CTpoeHue, TUMbl KOCTel 1 ux coeguHenve (1)
CTpoeHue rpyoHON KNeTku

~00:00
00:29

OIGISICICES
+ 3§ i

orew — W@

o
=
=

R

[#

N

(=)
\e—

3aernneHMe 3HaHWK npoBOAMUTCA B npouecce BbiNOJIHEHUA UHTEPAKTUBHOIO 3a4aHuUA

<<Co6ep|4 ckenet BerHeﬁ KOHEYHOCTU».

CTpoeHue, TUNbl KOCTEl U Ux coeguHeHue (1)
l Cobepu Mofienb BEPXHEN KOHEYHOCTU YesioBeka

w

=AOROL

DIGISIGIOKS

> & 9 [iil

o
=
=

R

&

=
—

I'IposepKa YCBO€HHUA yHallMMUCA OCHOBHbIX 3HaHWK NnPOMU3BOAUTCA NPU NOMOLLK UHTE-

paKTUBHOM TabnuLibl.
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11. 3nu3006! ypokoB

Cr , TUNbI KOCTel U ux coeauHenue (1)
Ckener 4yenoseka

(_lofx]

4«
4

[DIGISIOIOIS)
£ 3 fil X &

OC

2@]

Tak ke MOXXHO npennoXX1Tb ydyalwMMcCs BbIMOJIHUTb TECTOBbIE 3a4aHUA U OTBETUTb Ha

BOMPOCHbI.

Cr , TUNbI KOCTel U ux coeauHenue (1)
BbinonHure sagaHus.

Ne 8. 0 4MCy NO3BOHKOB CaMbIM KPYMHBIM ABSIETCS OTAEN

 MNOSICHNYHbIN
KPEeCTLOBbI

rpyaoHou

LIeHbIV

o8

NGEONOICICICICIOIOIGL

Cr , TUNbI KOCTeiA U UX coepuHenve (1)
BbINoNHUTE 3a0aHNS.

Ne 11. OTBETbTE Ha BOMPOCHI:

(1) Kakve Tunbl kocTen pasnuyatoT no dpopme
n GyHKUMaM?

(2) Kakoe cTpoeHue umeet TpybyaTasi KOCTb?

(3) Kakue KOCTU OTHOCHT K ryGyaTbiM, a kakue —
K MI0CKUM?

(4) Kakue cyLLecTBYIOT TUMbI COEOVUHEHNS KOCTEN
1 KaKoBbI MX pasnuyms?

4«

NS ISECIOICICIOIOIOION
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12. lpunoxerue

12. MpunoxkeHue

12.1. MNepeyeHb UHTEPAKTUBHbIX MOCOGUI NO GUONIOrMU CEPUUN
«HarnagHasa wkona»

1. Pactenus. [pubbl. Baktepum
2. XuBOTHblE
3. JBOJIIOLUMOHHOE yyeHUe
4. Yenosek. CTpoeHue Tena uenoeeka
5. BsepeHue B 3konoruio
6. Xumus kneTku. BeliecTBa, KNeTKU U TKaHW pacTeHUM
7. PacTteHuwe — >kuWBOM opraHu3m
12.2. CopaepxaHue gucka «<bnonorua. Pactenus. Npuobl. Baktepun»
YcnoBHble 0603HaYeHUs
ZlonosiHUTeIbHbIE MaTepHasibl K KpaHy
% — WHTepaKTWBHas Mojesb
@ — 3D-mopenb
@ — yBe/IMueHue pparmMeHTa, LONOJHUTE IbHAs MH( OPMaLHUS
WHTepaKTUBHbIE 06bEKThI HA IKPaHe
& — WHTEePaKTUBHOCTb
ﬁg — aHMMaumn
m] — 3D-mMopenb
Ne akpaHa TemaTtHueckuii Mopy/ib / 3KpaH
1 Lisetok. CoupeTus
1.1 CrpoeHve ugeTka 1610HH
1.2 Crpoenue upeTka (2)
1.3 CougeTus
1.4 OpHoLOMHbIE M IBYJOMHblE
& Kykypysa
1.5 OcoBeHHOCTH NOKPbITOCEMEHHBIX PACTEHMH ﬁf?

1.6 MeTopp! onbinexus ﬁ@
o CrpoeHue LBeTka

2 Cewms (1)
2.1 CrpoeHue ceMsiH OAHOAObHbIX
2.2 CTpoeHue ceMsiH ABYAOJbHbIX
2.3 MNpopacrtaxue cemsaH (1)
2.4 MpopacrtaHue cemsH (2)
2.5 PacnpoctpaHeHue nnonos 1 cemsH
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12. lpunoxerue

Ne akpaHa TemaTtHueckuii Mopy/ib / 3KpaH
2.6 PasmHoxxeHWe pacTeHui ﬁg
2.7 DopmMUpoBaHHe 3apOAabILLIEBOrO MELLKA ﬁo
3 Cems (2)
3.1 XWMHUYECKUM COCTaB CEMSH EO
3.2 Hap3emHoe npopacraHue cemsiH ﬁé?
3.3 MNonsemHoe npopacTtaHue ceMsH ﬁ’@
3.4 MakTopbl, BAMSIOWME HA NPOPACTAHWE CEMSIH ﬁﬂ
4 Mnop
4.1 Knaccudpmkauus nnogos
4.2 AropoBuaHble U KOCTAHKOBUAHbIE NIOAbI
4.3 OpexoBuaHbie niogapl
4.4 KopoboukosuaHble nnofbi
4.5 LlBolHOE OnN0LOTBOPEHME MOKPbITOCEMEHHbIX ﬁﬂ
4.6 CTPYKTYpHbIE KOMMOHEHTbI CEMSIH U X POJIH ﬁ0
o Knaccudpukauus nnogos
5 KopeHb
5.1 KopeHb
5.2 BupouameHeHus kopHen
5.3 OT nouBbl O KCHEMbI — MYTb C NPENATCTBUAMU ﬁﬂ
5.4 Apantauust KOpHS K NOr/IOLLEHUIO BOAbI M3 MOYBbI ﬁo
6 MNo6er u nouka. Ctebenb
6.1 Mob6er 1 noyka
& Bugbl noberos
& CrpoeHue nouku
6.2 Bupounsmereruns noberos
6.3 Crebenb
6.4 PasHoobpasue crebnen
6.5 CTpyKTypa anvaepManbHOM TKaHU ﬁﬂ
6.6 Mober ﬁ'@
6.7 KopHeBsbie BosOCKH ﬁ@
6.8 Kak pacTér kopeHb 60608BbIX ﬁﬁ
7 Jlver (1)

K2
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12. lpunoxerue

Ne akpaHa TemaTtHueckuii Mopy/ib / 3KpaH
7.1 Jluct v ero poyHkumuu. BHewHee ctpoerue nucra (1)
1.2 Jluct v ero dpyHkumuu. BHelwHee cTpoeHue nucta (2)
1.3 BHyTpeHHee cTpoeHue nucTa
7.4 BuponsmeHeHusa nucta
& Tunbl NoByLIEK
& JIOBYLUKH-/IUMYYKH Y OObIKHOBEHHOM KUPSHKW U POCSHKH
& JloByluKa-3anagHa y HAaCEKOMOSIAHbIX PacTEHWH
&, JIcT-noByLLIKA BEHEPUHOW MYyXOIOBKU
7.5 MDOTOCUHTES NPH Pa3/TIMYHOW OCBELLEHHOCTH &
7.6 Cxema (hOTOCHHTE3a B 3aBUCHMOCTH OT OCBELLEHHOCTH 23
1.7 MoToCHHTE3 NpU pa3IMyHOM TeMnepaType
8 Jlucr (2)
8.1 Peakuus ycTbuua pacTeHWs Ha BayKHOCTb &
8.2 MHTEHCMBHOCTb OCBELLLEHHS W NOIOXKEHWE XIOPOMNNACcTOB &
8.3 McnapeHue Boapl pacteHvem &
8.4 BrisiHWe OCBELLEHHOCTH W BNAYKHOCTH Ha UCMapeHue Boabl &
8.5 AgZanTtauuy pacTeHUH K YCIOBUSIM 3aCyxXu
8.6 MNopa nucra &
8.7 Yctbuua i‘%ﬂ
8.8 CrpyKTypa nucra i‘%ﬂ
9 BeretaTHBHOe pa3MHOXeHHe pacTeHUH
9.1 PasmHoXXeHHWe uepeHKamm
& CmopognHa
& ManuHa
& OpyBaHuMK
@ CaHceBbepa 1 hranka
9.2 PaszmHo)eHWe oTBOAKAMM
9.3 PasmHoseHWe noberamu
& Knesep nonsyyuu
& XnopoduTym, 3eMsiHUKA
& Kaprodhenb
9.4 PasmHoxxeHWe npuBHBKOK
10 Bakrepuu. Mpubbi (1)
10.1 CTpoeHue KneTku bakTepuu
10.2 Dopmbl GakTepmit
10.3 MnecHesble rpubbi
& Mykop. MNeHuumnn
10.4 LLinsinouHble rpubbi, rpUbbl-napasmTbl, APOMNKH

(o1 )
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12. lpunoxerue

Ne akpaHa TemaTtHueckuii Mopy/ib / 3KpaH
10.5 YHUUTOXKEHWE BaKTepHUi B MOIOKE &
10.6 Mogenb 6akTepranbHOM KNeTku &
10.7 CbepobHbie rpubbl &
10.8 HecbepnobHble rpubbl &
11 Bakrepuu. [pubsb! (2)
11.1 XapakTepucTuKa NpoKapruoToB &
11.2 XapakTtepucTtuka rpubos &
1.3 OtkpbiTHe Anekcangpa @nemutHra ﬁf?
1.4 PaamHoxeHWe BakTepuii ﬁﬁ
1.5 BakTtepuu B »M3HU yenoseka ﬁﬁ
11.6 KneTtouHbil umkn Gaktepum ﬁﬂ
1.7 Cnocobbl nuTaHus bakTepwit ﬁf‘)
11.8 PacnpoctpareHue 6aktepmii (1) ﬁo
1.9 PacnpocTtpaHeHue 6akTepmii (2) ﬁ'@
12 Bakrepuu. [pubsb! (3)
12.1 MpuurHa NopuM NPOAYKTOB W €€ NpefoTBpaLLEHHE ﬁﬂ
12.2 MNactepusaums ﬁﬁ
12.3 Crepunusauus ﬁo
12.4 PaspyLerue cnop 6aktepun 6oTyMama ﬁo
12.5 CTpyKTypa 1 pyHKLMS aBTOK/1aBa ﬁg
12.6 XneboneyeHne ﬁﬂ
12.7 Mukopu3a — npumep cumMbrosa ﬁﬂ
12.8 CrpoeHue bakTepuanbHOM KeTKu ﬁﬂ
12.9 Knetka rpubos ﬁé}
13 Bakrepuu. [pubbi (4)
13.1 MpU3HaKK PaCTEHHI W )KUBOTHBIX y rpUOOB ﬁﬁ
13.2 CTpyKTypa KneTok rpubos ﬁé)
13.3 3HaueHue rpubos ﬁﬂ
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12. lpunoxerue

Ne akpaHa

TemaTtHueckuii Mopy/ib / 3KpaH

13.4

YKU3HEHHbIM LMK ackoMULLeTa ﬁé}

13.5 XKuU3aHEeHHbIM LK WwsnouHoro rpuba ﬁﬂ
13.6 Ponb MUKOpH3bI ﬁé}
14 Bogopocnu. Jlnwaiinuku (1)
14.1 OfHOK/IETOUHbIE U MHOTOKJ/IETOUHbIE BOJOPOC/IH
14.2 HutyaTtble 3en€Hble BOJOPOCU
14.3 JNlnwantuku
14.4 PasHoobpasue nuwaiH1KOB &
14.5 XapaKTepucTuka TMWanHUKOB ﬁﬂ
14.6 JIMwaiHMKM — npuMep MyTyanusama ﬁﬂ
15 Bognopocnu. JinwaknHuku (2)
15.1 XapaKkTepuCcTUKK BYpbIX M KpacHbIX BOJOPOC/IEN EO
15.2 Dykyc — MopcKasi BOBopoC/ib ﬁf)
15.3 XapaKTepUCTUKK 3eN1EHbIX BOLOPOC/En ﬁﬂ
15.4 Pazpenexuve cpyHKUMI B TeNe NULIaWHKKa NPOCTOro ﬁo
15.5 HKW3HEHHDBIN LMK NWLWanHUKa ﬁﬂ
16 Mxu. MnayHbl. Xeowu. ManopotHuku (1)
16.1 Moxoob6pasHble. [eyéHouHble MXH
16.2 MoxoobpasHble. JluctoctebesbHbie MXH
16.3 ManopoTtHukoobpasHble
16.4 Buabl Mmxos &
16.5 XapaKTepucTuKka pacTeHUM ﬁﬂ
16.6 XapaKkTepHcT1Ka MXOB ﬁé}
16.7 YepepoBaHve NOKONEHWH Y MXOB ﬁé}
17 Mxu. MnayHbl. Xeowy. ManopotHuky (2)
17.1 XapaKtepucTrKa nanopoTHMKOobpasHbIx ﬁé}
17.2 [ManopoTHUKH, XBOLLM U NaayHbl ﬁﬂ
17.3 YKHU3HEHHbIN UMK MXOB ﬁg
17.4 HKW3HEHHDbIN LMK NanopOTHUKOB ﬁﬂ

63

2]



12. lpunoxerue

Ne akpaHa TemaTtHueckuii Mopy/ib / 3KpaH
17.5 YKH3HEHHDbIN LMK NeUEHOUYHOTO MXa — MOPLUaHLWK ﬁﬂ
17.6 Buapi nanopomnxosﬁﬁ

18 lFonocemeHHble
18.1 CocHa, enb
18.2 Mosk>keBesibHUK, cocHa cubupckas (kegposast)
18.3 [MuxTa, NnMCTBEHHULA
18.4 Tysa
18.5 lonocemeHHbie (1)
18.6 lonocemetHble (2) ﬁo
18.7 PenpoayKTuBHble OpraHbl FOI0OCEMEHHbIX PacTEHWH ﬁﬁ
18.8 YKHU3HEHHbIN LMK COCHbI ﬁﬂ
19 MokpbiTocemenHbie. [lByaonbHbie, KpectousetHble. Boboebie
19.1 MNokpbITOCEMEHHbIE, WK LIBETKOBbIE
19.2 CeMeMlcTBO KpecToLBeTHble (KanycTHble)
19.3 CemeiictBo 6060Bble (MOTbIbKOBbIE): COsI, hacosib, apaxuc
19.4 lopox
19.5 MHoroobpasue NoKpbITOCEMEHHbIX ﬁ@
20 JsynonbHble. Po3oupeTHble. MacnéHosbie. CnoXHOLBeTHble
20.1 CeMelcTBO po30oLBETHDbIE
20.2 Mnopgpbl po3ouBeTHbIX
20.3 CeMeHncTBO NacnéHoBble
20.4 CeMeWCTBO CNoXKHOLBETHbIE (aCTPOBbIE)
20.5 [BynonbHble pacTeHus ﬁé}
21 MokpbiToceMeHHble. OgHOAObHbIE
21.1 [Mpr3HakM 0gHOJONBHbIX pacTeHun
21.2 CeMeHnCTBO INenHble: NNns, TIosibnaH
21.3 CeMeWCTBO IMNekHble: NaHAbILW, YepeMLla
21.4 CeMeHcTBO 31aKHu (MATIMKOBbIE)
21.5 BaskHble 3epHOBbIe Ky/IbTypbl
21.6 OpHoponbHblE pacTeHUs ﬁﬂ

™ . .
*® CTpoeHme LBeTKa paCTeHUA ceMencTBa JInJieuHble

(o)
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12.3. UHTEepaKTUBHOCTb B NOCOOUM

B onucaHuun nHTepakTBHOCTM LB — neBasi kHomka mbiLuu.

AKPAH: LieeTok. CouBeTus

CTPOEHWE LIBETKA

HasBanue yactu
useTka

1.Yawenucrukn

2.Jlenectkn

3.Mectnku

@/ T o e
112/34)5/67/819,0

YcnoeHble 0603HaYeHHUs:

1 — BapuWaHTbl NOACTaHOBKH, PUKCHPOBaHHbIM HaxkaTheM LB nepetackuBatoTcs Ha 3a-
rOTOB/MIEHHbIE NO3WULMH, NPU NPABWUIbHOM NOACTaHOBKE CNOBO NpuobpeTaeT 3enéHyto
oKpacky

2 — HaxkaTveMm LB otkpbiBaetcs 3D-mogmenb, dprkcupoBaHHoe Haxkatue LB Ha nosisuBs-

wewcs MozLesin no3BondaeT eé BpaliaTtb
3 — BapHaHTbl NOACTaHOBKH, NPaBHU/IbHO YCTaHOB/NIEHHOE 4UC/IO ano6peTaeT 3ené-

HYIO OKpacKy, HenpaBuibHOE — HE U3MEHAET UBeT

SKPAH: NMnopg,
KTACCUDUKALMA NI0A0B KJTACCU®UKALMA NIOA0B
Mnon Hassatve Tvin nnopa thlxoanmﬂ OHOCEMSIHHBI
COMHbIIA

(puoyrox) | nnoma | Rt SAT Opewhnk

_________ -~ {goweal

----------------

<

Wit

OAHOCEMSAHHbIA

»_
“ é o
4

RN

| TBPOCUTL| saanue: (1][2

YcnosHble 06o3HaueHus:

1 — BapMWaHTbl NOACTAaHOBKH, PUKCUpPOBaHHbIM HaxkaTueM LB nepetackusatotcs Ha 3a-
rOTOBJ/IEHHbIE NO3WULMK, NPU NPABUIbHOM NOLCTAHOBKE C/I0BO NpUobpeTaeT 3eéHyIo
OKPAacKy, NpH HeMNpaBu/IbHOW — He U3MEHSIET LBeT

2 — HaxkatWeM LB oTkpblBaeTcs BapuaHT 3agaHus

3 — HaxkaTveM TabnuLa BO3BPALLAETCA K UCXOAHOMY COCTOAHUIO
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AKPAH: MokpbiTocemMmeHHble. OaHOAO0IbHbIE

10.

BeTOHOXKA
|OkonouseTHuK |

fa3sanvie yacTn

K-s0

1. Niucroukos
‘OKONOUBETHUKA
2. Mectuk o 4

3. Thl"lMHiSl;i,““
. \1-2‘345 67890
YCI'IOBHbIe O603Ha‘-IeHMFIZ

1 — doukcupoBaHHoe HaxkaTve LB nossonsert Bpawats 3D-mogens

2 — BapH1aHTbl NOACTAHOBKM, PUKCUPOBaHHbIM HaxkaTueM LB nepetackusatotcs Ha 3a-
rOTOB/IEHHbIE MO3WULMH, MPU NPABWUIbHOM NOACTAHOBKE CNOBO NpuobpeTaeT 3enéHyto
oKpacKy

3 — BapuWaHTbl NOACTAHOBKM, MPABM/IBHO YCTAHOBJIEHHOE YKC/IO NpuobpeTaeT 3ené-
HYIO OKpacKy, HenpaBuIbHOe — He WU3MEHSIeT LiBET

12.4. OTBeTbl K 3ajaHUAM

LiBeToK. CoyBeTusi

3apaHne 13

LleeTOK — 3TO BMAOM3MEHEHHDIN YKOPOUEHHbIH nober, CAyKallui Afs CEMEHHOro
Pa3MHOXKEHWUS PACTEHWH.

[naBHble YacTH LIBETKa — MECTUK W TbIUMHKA.

LiseToK Ha3bIBAIOT OPraHOM CEMEHHOIO Pa3MHOXEHHWs, NOTOMY YTO Ha ero Mecte 06-
pasyeTcs niog, cofepyallui cemeHa.

TbIYMHKA COCTOMUT U3 ThIMUHOYHOW HUTH U MNbIIbHUKOB.

MeCTUK COCTOMUT U3 pbiNibLia, CTONBUKA U 3aBA3H.

lnaBHble YacTH LBeTKa — MECTHK M TbIUMHKA, OKPY>KEHbI OKOJIOLBETHUKOM M3 BEHUMKA
W yalleyku. BeHUrMK cocToUT U3 NenecTKoB, a yallleyka U3 YallesIMCTUKOB.
CyluecTByiOT AiBa TMNa OKOJIOLBETHWUKOB — MPOCTOM U ABOMHOM. LiBeTOK C ABOWHbIM
OKOJIOLIBETHUKOM MMEEeT BEHUMK W vaweuky. Kak, Hanpumep, UBETOK pO3bl, BULLHHM,
a2610HH. LIBeToK ¢ NPOCTbIM OKONOLBETHUKOM HE UMEET BEHUMKA M YaLLEUKH, a TONbKO
IMCTOUKK ogHoro Buga. Kak, Hanpumep, TiosibnaH.

B necTuuHbIX LIBETKAX MMEIOTCS TOSIbKO NECTUKH, a B ThIMMHOUHbBIX TOIbKO ThIYMHKH.
Ecnu nectuuHbie U TbIUMHOYHbIE LBETKW PACMOJIOXKEHDbI HA OOHOM PaCTeHUH, ero Ha-
3bIBAIOT OLHOLOMHbIM. EC/IM necTuuHble LBETKM pacnono>KeHbl HA O4HOM PacTeHUH, a
TbIYMHOUHbIE Ha APYrOM, UX HAa3bIBAOT ABYLOMHbIMH.

CoupeTue — 3TO rpynna LBETKOB, Pacnofio>KeHHbIX 6/IM3K0 ApYr K APYrY B onpenenéH-

HOM nopsiaKe.
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N

8.
9.

Cems

3apanne 7

Cer-l — OpraH pa3MHOXXe€HUA U pacceneHna paCTeHMl:i. CeMFI — 3TO 3a4aToyHOe pac-
TeHue.

Cer-l COCTOMT M3 3apopbilla, CEMeHHoﬁ KOXypbl 1 3anacarom,e|71 TKaHH.

3apO,D,bILIJ CeMeHU umeet 3apO,D,bILLIEBbIﬁ KOpPELOoK, 3apo,u,b|meab|ﬁ CTe6eﬂeK C 3apo-
,D,bILLIeBbIl:i I'IOLIKOI:1 1 3apopblilleBble TMCTbA — CEMALOJIHU.

OHa npefoxpaHseT 3apofblill OT HeBAaronpPUATHBIX YC/IOBUM (BbICbIXaHWS, THUEHUs),
yyacTeyeT B pacnpocTpaHeHUU CEMSIH.

CemeHa OAHOOOJIbHbIX paCTEHMﬁ UMEI0T OQHY CemMAano0Iio, a ceMeHa ABYALOJIbHbIX —
oBe.

Bo,u,a, OopraHh4eckme U MMHepaJibHble BelleCcTBa. Opl’aHW-IECKlde Belw,ectea — 370 6en-
KH, >KUpbl U yrneeobl, a MMHEpPa/ibHbie BeLeCTBa — 3TO COJIN.

nOHO)KMM B npo6|4pKy CyxXuve ceMeHa nueHuubl Uan nogCcosIHeYHHKa. ﬂo,u,orpeeM Ux.
Ha CTeHKaxX I'IpO6l4pKVI NOABATCA KanJiu BJlark — 3TO BOJa. ECHM nPOAOJ/IXKHUTb Harpe-
BaHWe, TO CEMEHa 06y|'}19|TCF|, OopraHH4yeckue BellecTBa CropaTt U oOCTaHeTCs 301a. 3ona
COCTOMT U3 HEeCroparmuwmx HeopraHM4eCKuxX BeLLecCTB.

Mnop

3agaHue 7

Mnon — opraH pa3mMHOXXeHHs LBETKOBbIX (MOKPbITOCEMEHHbIX) PacTEHWH, pa3BUBato-
LUMICS U3 LBETKA U 3aK/touatoLLuii B cebe cemeHa.

B nnopax dpopMupytoTCsi ceMeHa, N0Abl 3alMLLAIOT CEMeHa OT BO3L4,EWCTBUS BHELLHEN
cpenbl U y4aCTBYIOT B UX PaCnpOCTpPpaHeHUU.

CyLLecTBYIOT CyXHe U COYHbIE NIoAbI.

Pa3nw4a|or naoabl MHOrocemMmsaHHblie U OAHOCEMSAHHDbIE.

KopeHb

3agaHne 6

KopeHb — 370 BeretaTuBHbIHM OpraH pacTeHus.

3akpennset pacteHue B nouse, obecneunBaeT ero BOAOH U MUHEpasbHbIMU BELLLECTBa-
MM, 3anacaeT nuTaTesbHble BellecTBa.

lnaBHbIi, BOKOBbIE, NPUAATOUHbIE.

Ot ctebns.

370 BCE KOPHU pacTeHHs.

Crep>kHeBast U MOUKoOBaTasl.

KopHeByto cucteMy, B KOTOPOW MO>KHO BbIE/IUTb I/1aBHbIM KOPEHb, MOXOXHWH Ha CTep-
>KEHb, HAa3bIBAIOT CTEP>KHEBOM.

3agaHne 7

lnaBHbIH 1 GOKOBBbIE.

KopHeByto cucteMy, rae Henb3si BblAE/MTb [1aBHbIM KOPEHb, MOXOXXHKU Ha CTep’KeHb,
Ha3blBAOT MOYKOBATOM.

10. MpugartouHsble.

11. 30Hy neneHus, pocTa, BCacbiBaHUWsl, NPOBEAEHHUS.
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12.
13.
14.

15.

s eN s

10.

11.

12.

13.

14.

15.

16.

17.

KneTku KopHeBOro uexsimka obecneunsatoT 3aLuTy KOPHS OT NOBPEXKAEHHI.

ITO AJIMHHDIN BbIPOCT HAPY>KHOW KJETKHU KOPHS.

37O BUAOU3MEHEHHWSI KOPHSI, BbINOJIHSOLME (PYHKLMIO 3anacaHus U XpaHeHUs nuTta-
Te/ibHbIX BELLECTB.

Y [BYNETHUX pacTeHUH OCEHbIO Haf3eMHble OpraHbl OTMUPAIOT, & KOPHEN/IOA CoXpa-
HSIeTCS U 3UMYeT.

lMo6er n no4yka. Cre6esb

3apaHne 6

Mo6er — 370 cTebesb C PACNONOXKEHHBIMU HA HEM IMCTBSMM W MOYKaMHM.

Mober COCTOMT U3 Y3/10B U MEXKLOY3NHA.

Y3en — 370 yuacTok cTebns, K KOTOPOMY NPUKPENASIOTCA IMCTbSA W MOYKH.
Meskgoy3nme — 3TO yuacTok cTebnisa Mexay ABYMS COCeAHWMM y31aMu ogHoro nobera.
YkopoueHHbIl nober MMeeT 6M3KO PACMONOXKEHHDIE Y3/ibl M OUeHb KOPOTKHE MeX0-
y3nus.

BereTatueHbIi nober COCTOMT TONbKO U3 CTeBNS, MCTbEB WM NOYEK W BbINOJHSAET Bere-
TaTMBHbIE (OYHKLWH.

leHepaTHBHbIN NoBer — 370 Nober, UMEIOLLMI LBETbI UM COLIBETHS.

Mober c ouepeaHbIM UCTOPACMONOKEHUEM UMEET NO OAHOMY NIUCTY B y3ne. Takue
noberu BcTpeuaiotca y 6epésbl, nyba.

Mober c CynpoTHBHBIM AMCTOPACNONOKEHUEM MUMEET NO ABa MCTa B y3ne. Takol no-
6er BCcTpeuaeTcs y KNéHa, CUPeHH.

Mober c MyTOBUYATLIM NIMCTOPACNONOXKEHUEM UMEET MO TP U Bosiee IMCTOB B y3sie.

3apaHne 7

BugousmeHeHnus noberos cesazaHbl ¢ npeobnafaHueM WX AONOSHUTENbHbBIX (DYHKLMI
Hapg rnaeHbiMU. [lononHUTENbHBIMU DYHKUMAMK nobera SBASIOTCA: XpaHeHWe 3anac-
HbIX MUTaTEsIbHbIX BELLECTB, BEreTaTMBHOE pa3MHOXeHHWe, nepeHeceHWe Hebnaronpu-
STHbIX YC/TOBUM.

Ha noasemtbie (KopHeBuLie, KnybeHb, NYKOBULA) U HaA3eMHble (KOJTIOUYKH, YCUKHK W
ycbl) noberu.

37O BUAOU3MEHEHHDIM MHOMONETHUI NOA3EMHbINM NOBEr C YellyeBUAHbIMUA NUCTbAMM,
MOYKAMH W NPUAATOUYHBIMU KOPHAMM.

37O BUAOM3MEHEHHDIN NOA3EMHbIN NOBEr C yKOpoueHHbIM cTebieM — [OHLEM U BU-
[OM3MEHEHHbBIMU YellyeBUAHbIMU JIMCTbSIMU. Hapy>KHble YeLlyu Cyxue U BbINOJIHSIOT
3aLUMTHYIO (PYHKLMIO, @ BHYTPEHHWE — COYHble, 3anacaloT nuTartesibHble BelecTea. Ha
[OHLIe B Masyxax Yellyi pacnosioXKeHbl MOUKH.

KnybeHb — 3TO BULOW3MEHEHHDIM MOA3EMHbIN, CHIIbHO YKOPOUEHHDIH W YTO/LLEHHbIN
nober ¢ spKO BbipaskeHHOM 3anacaroLlen pyHKuMen. Y KnybHs UMeloTCs yellyeBuaHble
JIUCTbS, KOTOPblE BbICTPO CLUENYLIMBAIOTCS, & TAK>KE MOUYKM, Ha3bIBAEMbIE F1a3Kamu.
Yc — 370 BMOU3MEHEHHDBIN Ha3eMHbIN NoBer, C NOMOLLBIO KOTOPOro PacTEHUA pas-
MHO>KAIOTCS BEre€TaTUBHbIM NyTeM. Y Cbl UMEIOTCS Y 3EMISHUKMU.

YCHKM — 3TO BMOU3MEHEHHDBIE Ha3eMHble Noberu, cnyKalue A5 NpUKpenaeHus K
onope. YCUKu UMEIOTCS y BUHOTpaZa U TbIKBbI.
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18.

19.

S WN =

Kontoukn — ato BMp,OM3MeHéHHbIe Hag3eMHble no6er|4, cnyxawiue gna 3awutbl OT
TPaBOALHDIX >XKUBOTHbIX.

Crebenb NPOBOOUT NUTATE/IbHbIE BELLECTBA, 3anacaeT Ux, CJTY>KHUT OI'IOpOi;I ANA NTUCTbEB,
no4eK U UBETOB.

Jluer

3agaHne 6

370 6oKOBOM OpraH nobera.

BbinonHseT hyHKLMH (POTOCHHTESA, UCNapeHus BoLbl U ra3oobmeHa.

OcHoBaHH1e MCTa, YepeLLOK, MPUIMCTHUKH, IMCTOBAA NJacTUHA.

Cupgsauue.

Cetuaroe, napannenbHoe 1 Ayrosoe.

MpocTble M cnoxkHbie. Y NPOCTbIX IMCTbEB UMEETCS OfHA JIMCTOBas NNACTUHKA, a Yy
C/IOXHbBIX — HECKOJbKO.

BeretatuBHOE€ pa3MHOXXe€HHE pacTeHUM

3agaHune 6

BereTtatBHOE pasMHOXKeHWE — 3TO BUA HECNONOro pa3MHOMKEHHS, NPU KOTOPOM HO-
Bble 0COOW Pa3BUBAIOTCS U3 BErETATMBHbBIX OPraHOB POAMUTENBCKUX PacTeHHHI.
YepeHOK — 3TO y4acTOK BEreTaTMBHOIO OpraHa pacTeHUsi, Ha KOTOPOM WK YXKe eCcTb
MOYKH, UIU MOYKHU MOTYT BO3HUKATb MpH 6}1aFOI'IpM$ITHbIX YCNoBHUAX.

PaznuuaioT KopHesble, ctebnesble U NMCTOBbIE YEPEHKH.

HM)’KHMe BETKHU npuru6a10T K 3eMie U NPUKPENNAT epPeBAHHbIMU LUNMHUIbKaMU. BeTBVI
MPUCHINAIOT BIQYKHOW 3EMJIEN, OCTaB/ss BEPXYLLKY Haj NoBepxHOCTbio 3emnu. Korpa
Ha NPUrHYTOM K 3eMJie BETKe-OTBOAKe 06pa3ytoTcs NpuaaToUHbie KOPHH, ee oTpesaloT
OT MaTepPHUHCKOro PacTEHUS U Nepeca)kUBaloT.

KnybHsaMK pasMHOXKaOT KapToghesb; IYKOBULAMW — NIYK, YECHOK, JIM/IUH, TIOSIbNaHbl;
KOPHEBULLAMKU — NaHfpll, OPYCHUKY, YEPHHKY.

MpuBOM (NOYKY-rNa3oK UM YEPEHOK KYJIbTYPHOIO PacTeHUs) CpaLLMBalOT C NOLBOEM
(cTebnem guuka). MoK — 3TO MOIOJOE PaCTEHWE, BbiPALLEHHOE U3 CEMEHW NNOLO-
BOrO pacTeHus.

Bbakrepuu. NpuobI

3anaHne 6

Baktepun — 3TO OHOK/IETOUHbIE OPraHM3Mbl, HE UMEIOLLME aapa.

Baktepuu paspyLialoT pacTUTe ibHbIE U >KUBOTHbIE OCTATKH, NEPEBOAS MX B MUHEPA/Ib-
Hble BELEeCTBa, KOTOPbIE MOTYT yCBauMBaTbCs pacTeHusmMu. Baktepuu nomoraiot npo-
LeccaMm NULLEBapPeHHUs Y HEIOBEKA M XKMBOTHbIX. BakTepuu MCnonb3yloTcs YeloBeKOM
B MULLEBOM MPOMbILLIEHHOCTH AJi NOTyYeHUSt MOJTIOYHOKHCIIBIX M YKCYCHOKHMC/IbIX NPO-
LykToB. HekoTopble 6akTepuu Bbi3blBaIOT NOPUY NPOAYKTOB, Cy>KaT NpUunHomn Gones-
Hel pacTeHWH, XKUBOTHbIX U YUenoBeKa.

lpubbl — 3TO OpraHW3Mbl, MUTAIOLLMECS FOTOBbIMM OPraHUYECKUMU BELLECTBAMM,
KJIETKK KOTOPbIX COAEPKAT XUTUH W FJIMKOTEH.

Teno rpuba COCTOMT U3 HUTEN MULENHUs — FUd.
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Paznuyaiot I'pM6bI napas3uTbl, CUMOWOHTbI U CaI'IpOCbMTbI. CHUMBHOHTBI B3aWMOBbIFrOQHO
COXXUTEJIbCTBYIOT C PAaCTEHUAMMU, a canpod.)MTm NUTaOTCA MEPTBbIMHU PACTEHUAMMH, XKHU-
BOTHbIMU U NPOAYKTAMU UX XKU3HELEATE/IbHOCTH.

l'pu6b|, KaK U pacCTeHus, CNocoBHbI K HeOorpaHM4yeHHOMY pPOCTY, UX KNETKU UMEIOT KJie-
TOYHbI€ CTEHKH, OHHU HENOOBU>KHbI, NOrnowaroT NULLy nyTem BCaCbiBaHHUA.

l'pu6b| Pa3MHOXatloTCA cneynain3mpoBaHHbIMKU KN€TKaMHW — CopaMu, KOTOpble CO-
3peBatoT B pr6quax UK NNaCTUHKaxX WAAanku rpu6a.

Bogopocau. JinwaHUKn

3agaHne 6

|-|OTOMy 4YTO OHH HE UMEIOT OpPraHoB U TKaHeM.

3enéHble BOOOPOC/K NOornowaroT U3 Boabl yrneKMCHbIFI ra3 v BblaendatoT B Heé Kucno-
pPoL4, KOTOpPbIM AbllWaT >XMBble OpPraHn3mbl, O6MTa}OIJJ,Me B BOAE. 3e}1éHbIe BOOOpPOC/HU
C/ly»KaT KOPMOM A1 Pbib U APYrHUX KUBOTHbIX.

Bypble Bogopocu (namrMHapus) U KpacHble Bogopociu (nopdupa v dounnodopa).
JluwanHukn — 3to CMM6MOTW-IeCKMe OpraHnU3Mbl, T€/10 KOTOPbIX COCTOUT U3 BOJOPOC-
I KU I’pM6a. CMM6MO3 — B3aWMOBbIrO4HOE COXXUTE/NIbCTBO OPraHM3MOB.

JIwanHukm 6bIBaIOT KYCTUCTbIE, JIMCTOBaTbl€é U HAKUMHDbIE.

Mxn. MnayHbl. XBowyu. [ManopoTHUKN

3agaHune 6

Mxu — 3TO BbICLUME CNOPOBbIE PACTEHUS, Y KOTOPbIX OTCYTCTBYET NPOBOASALLAN TKaHb.
Y MXOB HET HU KCHU/IeMbI, HW (P103MbI. TeNo NpeACcTaBNEHO C/IOEBULLEM UK PA3AeseHO
Ha NUCTbA U cTebnn. Y MXOB HET HacTOALLMX KOPHEH. Y MXOB B uepefoBaHUW NOKOJe-
HWM npeobnagaeT rametout (nonosoe nokosexue). K rametoduty npukpennsercs
cnopoduT (6ecnosoe NOKoNEHHUE), KOTOPOE NPOU3BOLMT CMOPbI.

Cnopa — 370 cneunanMaMpoBaHHas KieTka, obecnedvsatolasi pa3sMHOXKEHUE MXOB.
KyKyLwKkuH neH, cpartym (TopdstHon unu 6enbiit MOX), MapLuaHums.

MmetoTcs fBa BUAA KETOK B JIMCTbAX CparHyma — 3e/i€Hble (X/I0POPHUNNOHOCHbIE) U
BOLOHOCHbIe. 3eNéHble KNeTKM — >KWBble, Y3K1e U ANuHHble. BogoHocHble — MEpT-
Bble, KpYnHble, poMboBuaHble GecuseTHble. OHKW 3anacatoT Bogy.

ManopoTHUKKM — 3TO BbICLLUME CNOPOBbIE PACTEHHS, Y KOTOPbIX ECTb HACTOSALLUE KOPHH,
cT1eB/I U JINCTbSA C NPOBOAALLMMH TKaHAMM. B uepefoBaHun noKoNeHWi y NanopoTHH-
KOB npeobiagaet cnopodmT (becnonioe NOKoNEHHE).

Balsi — 3710 MCT nanopoTHUKa.

Copyc — 370 rpynna crnopaHrues (Kopobouek, 3ano/IHEHHbIX COPaMH NanopoTHUKA).

lonocemeHHblIe

3agaHue 6

PaCTeva, UMetoLme CeMeHa, He CKpPbITbi€ B 3aBA3U. [onocemeHHble pacTeHus He nme-
IOT NJI0A0B.

XBOMHKH /11 Kopoue, e/ib Bo/iee TEHEBBIHOC/IMBA U UMEET MOBEPXHOCTHYIO KOPHEBYIO
cucremy.

CEMﬂ3aHaTKM XBOﬁHbIX Haxop4sAaTCs B WWHLWKaX Ha NOBEPXHOCTHU qemyﬁ.
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DA WN =

DO WN =

[lpeBecrHy XBOMHbIX pacTeHUW UCNOJb3YIOT Kak CTPOUTENIbHbIA MaTepuar, nosydyaiot
U3 Heé UCKYCCTBEHHbBIE BOJIOKHA, Bymary U cMonbl.

MokpbiTocemeHHbIe. []ByaonbHbie. KpecToyBeTHbie. Bo60Bbie

3agaHne 6

[Be cemsnonu.

Cetuartoe »u/KoBaHHe.
CreprKkHeBas KOopHeBas cucTeMa.
[BoMHOM.

KpaTHO YeTbIpEM UK NATH.

B ueHTpe ctebns.

AByaonbHbie. Po3ouBeTHbie. [MacnéHoBble. C/10XXHOLBETHbIE

3agaHue 6

Mnop y nacnéHoBbix Ha3blBaeTCa Arofa UM kopobouka.

Mnopn y po3ouBeTHbIX Ha3biBaeTca AO6MOKO UK KOCTAHKA.

LiBeTOK MMeeT ABOMHON OKONOLBETHHUK, COCTOALLMN U3 5 uawenncTukos, 5 nenectkos,
MHO>XECTBA TbIUMHOK W MECTUKOB. Y PO30UBETHbIX NOACEMENCTBA C/IMBOBbIE UMEETCS
TONbKO OAMH NECTHK (Y C/IMBbI, BULLHK, aBpUKOCa U Nepcuka).

LiBeToK pacTeHui cemencTBa Nac/IEHOBbIX UMeET ABOWHOW OKOJIOLBETHUK, COCTOSALLMUM
M35 cpocluMxcs YallenMcTUKOB, 5 cpocLluMxcs 1enecTkoB, 5 TbIMMHOK OAHOTO NecTuka
(y kapTodbens, nepua, baknaxkaHa, Tomara).

CaMbIM XapaKTepHbIM MPU3HAKOM CEMEWCTBA CJIOXKHOLBETHbIX SIBSIETCS COLBeTHe
Kop3uHKa. LiBeTok pacTeHuit cemencTBa CNIOXKHOLBETHbIX MMEET LBOMHOM OKOOLBET-
HHWK. Yalueuka y C/IoKHOLBETHbIX 06bI4HO HE Pa3BUBAETCS!, BEHUMK COCTOMT U3 5 cpoc-
LUMXCS SIENeCcTKOB, 5 TbIUMHOK U OQHOIO NecTHKa.

lMoKpbiTOoOcemeHHbIe. OgHO[0/IbHbIE

3agaHne 6

OpHa cemapgons.

MapannenbHoe v AyroBoe »KUaKoBaHHe.

MoukoBaras KopHeBas cucTema.

MpocToi TMN OKoMIOLBETHHKA.

KpaTtHo Tpém.

MpoBoaALLMe NyuKU OAHOAObHbIX PacTeHWH pa3bpocaHbl No BceMy cTebio.
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Cepus «<HATNAOHAA LLUKOJIA»

NHTepakTUBHOE yuebHOE nocobue
«HATNAOHAA BUONIOTUA.
Pactenus. Mpubbl. Baktepumn»

WNnes nocobus — KydpsBueB A.A., LLlanoB B.J1.
CueHapuu 1 gusaiH uHTepakTMeoB — KyopsBueB A.A.
[u3aiiH u xyposkectBeHHoe odpopmaenne — JemosHoBa J1.B.
Mnnoctpaunm — AdamoB E.A.
XypoXkecTBeHHbINM pepaktop — HemesHoBa J1.B.

ABTOp 3a4aHuit — KaHAMAAT Nnegaroruieckux Hayk boedaroB H.A.
YuebHo-meToanueckoe copepaHne — KysHeyoB B.H.
Pepnaktop — KapmaweBa T.A.

Koppektopbl — CadoBrukoBa H.B., MBaroBa JI. /.
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