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1. Illtanupyemble npeaAMeTHBIE Pe3yabTAThI 0CBOEHHs Y4eOHoro npeavera bBuosiorus «BeeeHue B 0611yI0 0HOJIOTHION.
9 kaace

JIMYHOCTHBIE Pe3yabTATHI:
Yuawuecs oonorcnwr:

— HCTBITHIBATh YYBCTBO FOPJOCTH 32 POCCUNUCKYIO OMOJIOTHYECKYIO HAYKY;

— 3HATh NPABUJIA NOBEACHUS B IPUPOJIE;

— MOHKUMATh OCHOBHBIE (PAKTOPBI, ONPEAEISIONINE B3AUMOOTHOILICHUS Y€JI0BEKa U TPUPOIbL;
— YMETh PEANN30BbIBATh TEOPETUUECKNE ITO3HAHUS HA IPAKTUKE;

— MOHUMATh COLMAIBHYIO 3HAYUMOCTh M COJEpKaHKue NMpodeccuid, CBA3aHHBIX C OMOJIOTUEH;
— HCTBITHIBATH JIIOOOBb K IPUPOJE;

— MpU3HABaTh IPABO KaXJI0I0 Ha COOCTBEHHOE MHEHME;

— MPOSIBIATH TOTOBHOCTh K CAMOCTOSITENIbHBIM MTOCTYIIKaM U IEUCTBUSAM Ha 0J1aro Mpupo/ibl;
— YMETb OTCTauBaTh CBOIO TOUKY 3PEHHS;

— KPUTHUYHO OTHOCHUTBCS K CBOUM ITOCTYIIKAM, HECTH OTBETCTBEHHOCTD 3a MOCJIEICTBUS;

— YMETb CIYWIATh U CJIBIIIATh APYTrO€ MHEHHE.

MeTtanpeaMeTHbIe Pe3yJbTAThl 00y4YeHMsI

Yuawuecs oonsicnvt ymems:

— COCTaBIIATh TUTAH TEKCTA;

— BJIQJICTh TAKUM BHUJIOM H3JIOKEHUS TEKCTa, KaK TTOBECTBOBAHUE;

— IOJ] PyKOBOJICTBOM YUYHUTEIS IPOBOJAUTH HETIOCPEACTBEHHOE HAOIIOICHNUE;

— I1OJ] pYKOBOJICTBOM YUHUTENS O(POPMIISATH OTUET, BKIFOUAIOIINNA ONTUCAaHUE HAOIIOICHHUSI, €T0 PE3YJIbTaThl, BEIBOIBL;



— MOJIy4aTh OMOJOTHYECKYIO0 HH(DOPMALIUIO U3 PA3TUIHBIX HCTOUHUKOB;

— ONpEAEATh OTHOILIEHUS 00BbEKTA C IPYTUMH 00bEKTAMU;

— OTPEJENATh CYNIeCTBEHHBIC MTPU3HAKN 00BEKTA.

— aHAIM3UPOBATH OOBEKTHI MOJI MUKPOCKOIIOM;

— CpaBHHUBATh OOBEKTHI TIOJT MUKPOCKOIIOM C UX M300pakeHnEeM Ha PUCYHKAaX U OMPEACIATh UX;

— oopMIIATH pe3yJIbTaThl JA0OpPaTOPHOU paboTHI B paboueil TeTpanu;

— paboTaTh ¢ TEKCTOM U WILTIOCTPAIMSIMHA YIEOHUKA;

— paboTath ¢ yueOHHKOM, paboyeii TeTpaabio U AUJAKTUICCKUMU MaTepUaTaMu;

— COCTaBJISITh COOOUIEHUSI HA OCHOBE 0000IIEHUSI MaTepHalia yueOHUKa U IOMOJHUTEIbHOMN IUTEpaTyphl;
— BBITIOJHATH J1aOOpaTOpHBIE Pa0OTHI MO PyKOBOJCTBOM YUHTEIIS;

— CpaBHUBATh MPEJCTABUTENEH pa3HBIX IAPCTB KMBBIX OPTaHU3MOB, JIeJaTh BHIBOIBI HA OCHOBE CPaBHEHHS;
— OIICHMBATh C ICTETUYECKOUN TOUKH 3PEHUS MPEICTABUTENEH PACTUTEIHHOTO U )KUBOTHOTO MUPA;

— HaXOJUTh MH(POPMAIIHIO O PACTEHUSX U KUBOTHBIX B HAYUYHO-TIONMYJISIPHON IUTEpaType, OMOJOTHIECKHUX CIOBAPIX U
CIPaBOYHHKAX, AaHATU3UPOBATH U OIICHUBATH €€, IEPEBOAUTH U3 OAHON (POPMBI B IPYTYIO.

IIpeamMeTHBIE pe3yJIbTATHI:

BbINyCKHUK HAYYHTCH:

o BBIICJIATH CYIIECTBEHHbIE MPU3HAKU OMOJIOTMYECKUX O0OBEKTOB (BHA, SKOCUCTEMbI, OMOC(EpPHI) U MPOIECCOB,
XapaKTEePHBIX JIJII COOOIIECTB KUBBIX OPTaHU3MOB;

o apryMeHTUPOBATh, IPUBOAUTH 10KA3aTEIHCTBA HEOOXOAUMOCTH 3aIUThI OKPYKaroUIei cpe/ibl;

o apryMEHTUPOBaTh, IPUBOJNTH JOKA3ATEIbCTBA 3aBUCUMOCTH 370POBbs YEIOBEKA OT COCTOSIHUS OKPYIKAIOIIEN
cpensl;

o OCYUIECTBIATh KiIacCU(PUKALMIO OMOIOTHYECKUX OOBEKTOB Ha OCHOBE ONpPENENECHUS UX MPUHAMJIEKHOCTH K
ONPENEIICHHOW CUCTEMATUYECKOM TPyIIIE;

o pacKpbIBaTh pOJIb OMOJOTUU B MPAKTUYECKOU AEATENbHOCTH JIFOACH; POJIb OMOJIOTUYECKUX OOBEKTOB B IPUPOIE

Y ’KU3HM YEJIOBEKA; 3HAUCHUE OMOJIOTHYECKOTO pa3HOo00pa3us Jj1si COXpaHeHUs: Onochepsl;



o OOBSACHATH OOIIHOCTh MPOUCXOXKACHHS U BOJIIOLIMM OPraHU3MOB Ha OCHOBE COMOCTaBIIEHUsI OCOOCHHOCTEN UX
CTpO€HUA U (PYHKIIMOHUPOBAHUS;

o OOBSACHATh MEXAHU3MBbI HACJIEJCTBEHHOCTH U U3MEHUYMBOCTU, BOSHUKHOBEHUS MPUCIOCOOIEHHOCTH, MPOLIecC
BUJ1I000pa30BaHMS;

o paznuyaTh IO BHEIIHEMY BHUAY, CXEMaM W OINUCAHUSM peajbHble OHMOJOTMYECKHE OOBEKThl HWIM HX
U300paKE€HUS, BBISBIIAS OTIMYUTENbHBIE MPU3HAKA OMOJIOTMUECKUX 0ObEKTOB;

o CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI, MPOLECCHI; IeTaTh BHIBOIBI M YMO3AKIIOUEHUSI HA OCHOBE CPAaBHEHMS;

o YCTaHaBJIMBATh B3aUMOCBSI3H MEX1y OCOOEHHOCTSIMU CTPOEHUS U QYHKLIUSIMHU OPTaHOB U CUCTEM OPraHOB;

o MCII0JIb30BaTh METOIbl OMOJIOTMYECKON HayKU: HAOJII01aTh U OMUCHIBATH OMOJIOTUYECKHE OOBEKTHI U MPOLECCHI;
CTaBUTh OMOJIOTMYECKHUE IKCIEPUMEHTHI U OOBICHITH UX PE3YJIbTATHI;

o 3HaTh W AapryMEHTHPOBAaTh OCHOBHBIE NpaBWJIa IIOBEACHUS B NPUPOJEC; AHAIM3UPOBATH M OLEHUBATh
NOCJIEICTBUSA IEATEIBHOCTH YEJIOBEKA B IPUPOJE;

o OMUCKHIBATh M HUCIOJIb30BATh MPUEMbI BBIPAIIMBAHUS U PAa3MHOXKEHUS KYJIbTYPHBIX PACTEHUM M JOMAITHUX
KUBOTHBIX, YXOJa 32 HUMH B arpoLeHO3aX;

° HaxOJUTh B yueOHOM, HAy4YHO-TIOMYJISIpHOM uTepaType, UHTepHeT-pecypcax nHGOpMaIUIO O )KUBOU TPUPO/IE,
0(QOopMJISITH €€ B BUJIE TUCbMEHHBIX COOOIEHUH, JOKIAI0B, pedepaTos;

o 3HATh U COOJIIOAATh TpaBuUiia paboThl B KAOMHETE OMOJIOTHUH.

2. Conepxanue yueOHOTro nmpeaMera
9 kJ1acc

BBenenue (34)

buonorus nayka o xuBoW npupoje. 3HaueHHE OUOJIOTUYECKUX 3HAHWI B COBPEMEHHOM >KU3HU. MeETOJbl MCCIIeIOBaHUS
ouosoruu. CoBpeMEeHHBIEC MPEICTABICHUS O CYIIHOCTH KU3HU. CBOMCTBA )KUBOTO. Y POBHU OpraHU3aAIlUU KUBOU MPUPOJIBI.
Jemoncmpayusn



[TopTpeTsl y4eHbIX, BHECIIMX BKJIa/ B pa3BUTHE OMOJIOTHMYECKON HAYKH.
Pazgea 1. Mouekyasipublid yposeHb (104)

OO6miast xapakTepUCTHKAa MOJEKYJISIPHOTO YPOBHS OpraHu3anuu >kuBoro. CoctaB, cTpoeHHUE U (DYHKIMU OPraHUYECKUX

BEILIECTB, BXOJSIINX B COCTaB >KUBOTO: YIJICBOJbI, JUMU/bI, OCJIKU, HyKJIeUHOBbIE KUCIOThI, AT®, BuTamunsl. buonornueckue
KaTaJln3aTopsl. BUPYCHI.

Jemoncmpayusn
CxeMBbI CTPOSHUS MOJICKYJT OPTaHUICCKUX COCTUHEHUN
Jlabopamopuvle u npakmuueckue padoomaol

Pacwennenue nepoxcuoa 600opooa hepmenmom xamanazou.

Paszpnes 2. Kiierounslii yposens (1449)

OO0masi XapakTepUCTUKA KJIETOYHOTO YPOBHS OpraHW3aluu >XKUBOTO. KileTka - cTpykTypHas ¥ (QYHKIMOHAIbHAS CIMHHIIA
XKU3HA. MeTobl n3ydeHus KiIeTku. OCHOBHBIE TIOJIOKCHUS KJIETOYHON TeOpuH. XUMHUYECKUH COCTaB KJIETKH M €r0 IMOCTOSTHCTBO.
Crpoenue knetku. OyHKIIMN OPTaHOUIOB KICTKU. [IpoKapHuoThI, SyKapruoThl. XpOMOCOMHBINA Ha0Op KiIeTKkH. OOMEH BEIIECTB H
IPEBPAIICHUE SHEPTUH - OCHOBA KU3HEACITCIILHOCTH KIETKH. AdpoOHOE U aHa3poOHOe apixaHue. PocT. PazBurue u )Ku3HEHHBIN

UK K1eToK. O0IIMe MOHATUS O JEJCHUHU KIETKU (MUTO3, M€i103). ABTOTPOdBI U T€TEPOTPOPHI.
Jemoncmpayusn

Moaenu-ammmkanum «Muto3», «Menosy
JlabopamopHhule u npakmuyeckue padomol
PaccmarpruBanue KII€TOK paCTEHUM U )KUBOTHBIX I10JT MUKPOCKOIIOM.

Pasnesn 3. OpranusMeHHblil ypoBeHb (134)

becnonoe m monoBoe pa3mHO)keHHE opraHu3moB. [losoBele kieTtku. OmuonoTBopeHue. MHOMBUAYaNBHOE pa3BUTHE
OpraHu3MoB. buoreHernueckuii 3akoH. HacinecTBEeHHOCTh U N3BMEHYMBOCTD — CBOKMCTBA OPraHU3MOB. OCHOBHBIE 3aKOHOMEPHOCTHU
nepeayu HaclaeACTBEHHOM nHpopMalu. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH.

Jemoncmpayusn

Mukponpenaparsl SULEKIETKH U CIEPMATO301/1a )KUBOTHBIX.

Jlabopamophule u npakmuueckue padoomaol

BrIsiBIEHME N3MEHUYMBOCTH Y OPTaHU3MOB.

Pasznen 4. Ilony/ISsl{HOHHO-BU/I0BOI1 YPOBEeHb(84)



Bun, ero kpurepuu. Ilonynauus — dieMeHTapHas €JUHUALIA YBOIIOLUU. PazBuTre 3BOMIOLMOHHBIX ITpeacTasiaeHuil. Y. Jlapsun
— OCHOBOIIOJIOKHUK yueHHsI 00 3Bomronuu. DakTopsl 3BOIIOLUU: HACIEICTBEHHAs! U3MEHUMBOCTb, O0pb0a 3a CyLIECTBOBAHMUE,

€CTECTBEHHBIM 0TOOp. Pe3ynbTarhl 3BOJIONMHU: MHOroOOpasve BUJOB, MPHUCIOCOOJICHHOCTh OPraHU3MOB K Cpejie OOUTaHWUS.

UckyccTBennsiit or6op. Cenexuus. O6pa3zoBaHue BU0B — MUKPOIBOIIONMS. MaKpOIBOTIOIHS
Jemoncmpayusn

['epbapun 1 KOJJIEKLIUH, WILTFOCTPUPYIOUINE U3MEHYNBOCTD, HACJIEICTBEHHOCTb, TPUCIOCOOIEHHOCTb.
Jlabopamopnuie u npakmuueckue padoomul

N3yuenue Mop(oaornyeckoro Kpurepust BUa.
Ikcekypeus: [IpuunHbl MHOTO0Opa3us BUIOB B IPUPOJE.

Paznes S. IxocucTeMHbIN YPOBEeHb (64)

buonienos. Dxocucrema. buoreorienos. Bzanmocssa3ps nonyssiiuii B 6uoreorienose. [lenu nutanus. OOMeH BelecTB, MOTOK U

npeBpallleHne 3Heprun B OuoneHose. MckyccTBeHHbIe OMOLIEHO3bl. DKOJOTUYECKasi CYKIIECCHSI.
IKcKypcus

N3yuenue u onrucaHue 3KOCUCTEMBI CBOEN MECTHOCTH.

Paszpnes 6. buocepubiii ypoBenb (144)
buocdepa u e€ crpykrypa, CBOMCTBa, 3aKOHOMEPHOCTH. KpyroBopoT BeHIeCTB M IpeBpalleHHE JHEpruu B Ouocdepe.
DKkosornueckre Kpusuchl. OCHOBBI PAIMOHAIBLHOIO HPHUPOAOIONb30BaHUA. BO3HMKHOBEHHME WM pa3BUTHE XU3HHU. B3risanel,

TUIIOTE3bl U TEOPUHU O MPOUCXOXKICHUM KU3HU. KpaTkas ucTopus pa3BUTHS OPraHUYECKOTO Mupa. Jloka3aTenbCTBa 3BOITIOLNH.
Jemoncmpayusn

OkaMEeHEeNOCTH U OTHEeYaTKU IPEBHUX OPTaHU3MOB.
Jlabopamopnuie u npakmuueckue padoomul

N3yuyeHune naneoHTONIOrMYECKUX JI0Ka3aTeIbCTB 3BOJIOLIMH.
Akcekypcua: Ha reonornueckoe oOHaXeHUE.



3. KanengapHo-reMaTu4ecKoe IJIaHMPOBaHHUe

9 kaace

No OCHOBHLIE Buj yuyeonon IInanupyemble pe3yabTaThl 00y4eHHs Obopyn | /3
e BONPOCHI AEATCALHOCTH IIpeameTnble Metanpeamer | JInunoctapie | 0BaHHC
HbIE
COJIepPIKAHU
|
buono | buonorus — | Onpenensior NOHATUS, | 1aBaTh P: ymenne ITo3HaBareiib- I1.17
rUsi — | HayKa o dbopmupyemsbie B Xojie | ONPCICICHUC OIpeAEIIATh HBI UHTEPEC K I-5
HayKa | KUBOM M3YyYEHUS TEMBI: TepMHUHAM, IEIb YPOKA M | €CTECTBEHHBIM (y).
NEPEYUCIATD
0 IIPUPOLE. «Ouomorus, . CTaBUTh Haykam. ITo- [Tons
. LIapCTBA KUBOU
KUBOU | 3HaAUEHUE «MHKOJIOTHSI», PUPOTBL: 3a/1a4u, HUMAaHHUE MHO- THS.
b

IpUpO | OMOJIOTHYEC | «OPHONIOTHUSAY, mmdepenuuposan | HEOOX0MUMBIE | rOOOpasHs 1
ne KHMX 3HAaHUU | «QJIBTOJIOTHSI», HBIE U IS €€ €MHCTBA KHU-

B «1aneo00TaHUuKaY, UHTETPUPOBAHHBIE | JOCTHIKEHUS. BOU NPUPOJIBI

COBPEMEHHO | «T€HETHKaY, Onomornieckue I1: ymenue Ha OCHOBAaHHUH

1 KU3HHU. «Onoduznkay, HayKH, ypoBHHI paborath ¢ 3HAHUM O MpHU-

OpraHHU3alHuH
[Ipodeccun, | «Ouoxumus», " pa3IMYHBIMU 3HAKax KUBOTO
5 KUBOU MAaTEpUH
CBSI3aHHBIE C | «PaTNOONOIIOTHUSY, xapaktepusopar, | MCTOUHHKAMH
ouosyoruend | «kKOCMHUYECKas YpOB-HH uH(popmMaIm,
onosorus. OpraHu3alUH OTHCIATH




XapaKkTepu3yroT KU3HU: IJIaBHOE OT
OMOJIOTHIO KaK HayKy O | MOJICKYJISPHBIH, BTOPO-
’KHUBOM IPUPOJIE. KJIETOYHBIH, 5 CTEIEHHOTO.
PackpsiBaroT 3HaueHuE OPTaHUSMCHHDIH, YMeHue CTpyk-
. | MOIyJISLMOHHO-
OMOJOTUYECKUX 3HAHUN BHJIOBOH, TypUpOBaTh
B COBPEMEHHOM KU3HU. YKOCHCTEMHBIHA, y4eOHbIil MaTe-
[IpuBoasT npuMepsI O6uochepHbIil. puali, 1aBaTb
npodeccuii, CBI3aHHbBIX OTIPEIEIICHUS
¢ OMoJIorHuei. TTOHSTHSM,
becenyror ¢ CaMOCTOSTENbH
OKpY>KarOIUMH 0 COCTAaBJISITh
(poACTBEHHUKAMH, KOHCIIEKT
3HAKOMBIMU, ypOKa B
CBEPCTHUKAMM) O TETpau.
npodeccusix, K: ymenue
CBSI3aHHBIX C BOCIIPUHUMATh
ouosoruen. uH(pOpMaIUIO
I'oToBAT mpe3enTanuu o Ha CIIyX.
npodeccusix,
CBSI3aHHBIX C
OuoJ0THEl, UCTIONB3YS
KOMIIbIOTEPHBIE
TE€XHOJIOTUH
Merto | Ilonsarue o OnpenenstoT NOHATUSA, | Ha3bIBaTh METOAbI | P yMeHue Yuurscs II. 2
JBI HayKe. dbopMHpyeMBIE B XOI€ | U3YUECHHUS )KMBOM | ONpeaensiTh UCIIOJIb30BaTh ?1-6




uccie
JIOBaH
us B
ouoJIo
505

MeTtonabl
HAay4HOTO
MMO3HAHMS.
OTamnsl
HAay4HOTO
HUCCIeA0BaH
ns

U3YYCHUS TEMBI:
«HayKay, «<HAy4YHOE
UCCIICIOBAHHE,
«HAyYHBIA METOMY,
«HAY4YHBIHA (paKT»,
«HaOII0ACHHUEY,
«IKCTIEPUMEHTY,
«TUTIOTE3a», «3aKOHY,
«TEOpUD).
XapakTepusyroT
OCHOBHBIE METO/IbI
HAYYHOTO MO3HAHUS,
ATanbl HAYYHOTO
UCCJIEIOBAHMUS.
CamocTosTENBHO
bopMyaHpyIOT
poOIeMbl
UCCJIEIOBAHMUS.
CocraBnsior
MOSTANHYIO CTPYKTYPY
Oyymiero
CaMOCTOSITENTEHOTO
UCCIICTOBAHMSI

PUPOIBI
XapaKkTepUu3oBaTh
METObI
HCCIICIOBAHHUS B
Oonojoruu:
HaOII0IcHNE,
AKCIIEPUMEHT,
CpaBHEHHUE,
OITMCaHME,
MCTOPUYECKUMN
METO/; OCHOBHEBIC
ATarbl HAYYHOTO
HCCIICIOBAHUS.

1eJIb PaboTHI,
IUTAHUPOBATH
STanbl €€ Bbl-
MOJIHEHUSI U
OLICHUBATh T10-
JTy4YEHHbIE
pe3yabTaThlI.
IT: ymenue
paboTaTh
pa3IMYHBIMU
UCTOYHUKAMU
uH(popmMaIu,
OCYULIECTBIATh
CMBICIIOBOE
YTEeHHE,
OTIIETATh
TJIaBHOE OT
BTOPOCTENEHHO
ro, ONpPeesITh
KpUTEPHUH IJIs1
XapaKTEPUCTHK
Y TIPUPOTHBIX
00BEKTOB

K: ymenue
BOCIIPUHUMATh

CBOU B3IJISIIBI
Ha MUD IS
00BbsSICHEHUS
Pa3IMYHbBIX
CUTYalNH,
penieHus
BO3HUKAIOIIUX
npoOJieM u
U3BJICUCHUS
KU3HEHHBIX
YPOKOB

(¥)

[lousa
THSL.




uH(pOpMaIUIO
Ha cyX, pabo-
TaTh B COCTaBe

TBOPUYECKHUX
rpyI

Cymn | CyniHocTh OnpenensitoT NOHATHUSA, | HAa3bIBaTh 00ImKMe | P yMeHUe Oco3HaBaTh I13
OCTb | IOHATHUSA (dopMHpyeMBbIE B X0/I€ | IPU3HAKU ONPENEIIATh CBOU ?5
HKUZHU | «KU3HDBY. U3YYEHUS TEMBI: (cBOiicTBA) )KUBOTO | LENb pabOThl, | HHTEPECHI, UCh
U CaoiicTBa (GKU3HBY, <OKM3HEHHBIE | OpraHu3Ma IUIAHUPOBATh | HAXOJUTh U M.
CBOWC | )KMBOTO. CBOMCTBa», XapaKTepHU30BaTh | ATalbl €€ Bbl- | U3y4YaTh B [Tons
TBa YpoBHU «Ounonoruyeckue CBOMCTBA HUBOTO | TOJIHEHUS U ydyeOHUKax THUS.
KUBOT | OpraHu3aly | CUCTEMBI», «OOMEH opranu3Ma (Ha OIIEHUBATh MO- | MaTtepuai (13
0. U )KMBOM BELIECTBY», IIPOLIECCHl | KOHKPETHBIX JTy4YEHHBIE MaKCHUMYyMa),
IIp. p. | npupoxs OMOCHHTE3a U npuMepax); pe3yJIbTaThl UMEIOLIU I

pacranay, IPOBOJUTH 11 OTHOLIEHUE K

«pasapaxKxuMoCTby, CpaBHEHHUE )XUBOU | YMeHue, CBOUM

«Pa3MHOXKEHUEY, U HEXXUBOM CpPaBHUBATb, UHTEPECAM.

«HACNEICTBEHHOCThY, MaTepuH, KJ1accuGUIMpO

«U3MEHYUBOCTHY, BaTh U

«Pa3BUTHE, «YPOBHU 0000111aTh

OpraHu3aliU KUBOTOY. MOHSTHUS

JlaroT XxapakTepucTuKky ;KoMMmyHuKaTu

OCHOBHBIX CBOMCTB BHbIC Y Y /I:

KUBOTO. OrcrauBath




OOBACHAIOT NIPUUUHBI
3aTPYyIHEHUH,
CBSI3aHHBIX C
ONPENEIICHUEM TTOHATHUSA
(GKU3HBY.

[IpuBonsaT npumepsl
OMOJOTUYECKUX CUCTEM
pPa3HOro ypoBHS
OpraHMU3aLHH.
CpaBHHMBAIOT CBOICTBA,
IPOSIBISIOIINECS Y
00BEKTOB KUBOU U
HEXXUBOU IPUPOJIbI

CBOIO TOUKY
3peHusl,
PUBOIUTH
apTyYMEHTBHI,
NOATBEPXKAast
ux Qakramu.
Yuurcs
KPUTUYHO
OTHOCHUTBCS K
CBOEMY
MHEHHUIO, C
JIOCTOMHCTBOM
pU3HABATH
OIIMOOYHOCTH
CBOETO MHEHMS

(ecim oHO
TaKOBO) U
KOPPEKTUPOBAT
b €0
Mone | OGuias OnpenenstoT NOHATUSA, | AaBaTh P: ymeHve YuuTbcs [Mpesenran| I1. 4
KYJISIp | XapakTepucT | GopMHUpPyeMbI€ B X0 OlpeaesieHue OIPEIETIATE LE/Ib MCIOJB30BATh M HpoH.
7| ??
"Bl | uka U3yUeHHs TEMBL: TepMHHAM; paboThI, CBOM B3IJISbI Ha (Y POBHU ,
MIaHUPOBATh MUp AJ1s OpraHu3ail | IOHAT
YpOBE | MOJIEKYJIIPH | «OPTaHUYECKHE NEepPEeUnCsATh .
OTaIlbl €€ BbI- 00BCHEHUS MU KUBOM | U
Hb! Oro YpOBHSI | BEIIECTBA», «OCIKN», 3JIEMEHTBHI,
MOJTHEHUS U pa3IUYHbIX OPUPOABI
oOwiasi | opraHu3aly | «HyKJIEHUHOBBIE npeo0ianamme B cuTyauuii,




Xapak
TepUC
THKa

U 5KHBOTO.
Opranunyeck
ue
BELIECTBA!
Ocnkw,
HYKJIEUHOBBI
€ KUCJIOTHI,
YTJIEBO/IbI,
HKUPBI
(Junumasl).
buononumep
BI.
MoHoMmepsl

KHUCIIOTBI», «yTJIEBOJBDY,
(OKUPBI (JIUTTUIBI)Y,
«OMONOIUMEPBDY,
«MOHOMEPBD».
XapakTepusyroT
MOJIEKYJISIPHBIN
YPOBEHb OpraHu3aluu
KHUBOTO.

OnuceiBaroT
0COOEHHOCTH CTPOEHUS
OpraHUYECKUX BEIIECTB
KaK OMOTIOJIUMEPOB.
OOBICHSIOT IPUUUHBI
V3YyYEHUSI CBOKCTB
OpraHUYECKUX BEIIECTB
UMEHHO B COCTaBe
KJIETKH; pa3HOOOpa3us
CBOWCTB
OHMOIONIMMEPOB,
BXOJIAIIMX B COCTAB
KUBBIX OPTaHU3MOB.
AHaIN3UPYIOT TEKCT
y4eOHHUKa C LIeJIbIO
CaMOCTOSATEIbHOTO
BBISIBJICHUS

COCTaBE JKUBBIX
OpraHU3MOB, UX
CBOMCTBA U
3HAYEHHUE
XapaKTEPHU30BaTh
0COOEHHOCTH
CTPOCHUS
MIOJINMEPOB U
BXO/AIINX B UX
COCTaB
MOHOMEPOB;

OLIEHUBATH TIO-
ITy4eHHbIE
pE3yNbTaThL.

IT: ymenue
paboTtaTh
pa3TMYHBIMH
MCTOYHUKAMH
mHpOpMaLH,
OCYIIECTBISATH
CMBICJIOBOE
YTCHHE, OTACIIATE
[JIABHOE OT
BTOPOCTEIIEHHOT
0, OIIPEAETATh
KPUTEPUH IS
XapaKTepUCTHKU
MPUPOIHBIX
00BEKTOB

K:ymenne
BOCTIPUHUMATH
MH(OpMAIIHIO HA
CIIyX, paboTaTth B
cocTaBe

TBOPUYECKUX TPYIIT

peLIeHUs
BO3HHUKAIOIIUX
mpobJieM u
M3BJICUCHUS
PKM3HCHHBIX
YPOKOB
Yuuthcs
[MPU3HABATH
[MPOTUBOPEUNBOC
Th U
HE3aBEPIIEHHOCT
b CBOMX B3TJISJIOB
Ha MUD,
BO3MOKHOCTDb MX
M3MCHCHMUS




OMOJIOTUYECKUX
3aKOHOMEPHOCTEU

Yries
OJIBI

YrneBoasbl.
VYriaeBojpl,
W
caxapusl.
MoHocaxapu
JTBI.
Jucaxapunsl

[Tomucaxapu
Tl

Onpenenstor NOHATHS,
dbopmMHpyeMBbIE B XO/1€
U3YYEHUS TEMBI:
«YTJIEBOJIbI, WU
caxapusD»,
«MOHOCaXapubDy»,
«IIcaxapub,
«TOJMCaxapuabhy,
«pubo3ay,
«J1€30KCUpU003a»,
«TJTIOK03a»,
«ppykTo3ay,
«TajaKTo3a»,
«caxaposay,
«MaJIbTO3a», «JIAKTO3a»,
«Kpaxmai,
«TJUKOTEH», «XUTUH.
XapakTepu3yroT COCTaB
U CTPOEHHUE MOJIEKYJI
yTJIE€BOOB.
YcraHaBIMBaOT
IPUYUHHO-
CJIEICTBEHHbBIE CBSI3U

JlaBaTh
OTIpeJIeIICHHE
TEpPMHUHAM;
NePEeUnCIATh
BEILECTBA,
BXO/ISITIIHE B
COCTAaB YIJIEBOJIOB;
OCHOBHBbIE
byHKIIMN
yIJIEBO/IOB;
TpYyMIBI YTJIEBOJOB
XapaKTepHu30BaTh
OCOOEHHOCTH
CTPOEHUS
YIJIEBOIOB,
OCHOBHBbIE
byHKIIMN
yTJI€BOJIOB
(IpUBOAUTH
IpPUMEPHI).
OOBICHATH
MPUHAIC)KHOCTD
YTJIEBOJIOB K
OMOMOJIEKyJIaM

P: ymenvie
OpraHu30BaTh
BBITIOJTHEHUE
3aJIaHA
YUUTETIS.
PazButne
HAaBBIKOB
CaMOOIICHKU 1
caMoOaHaJIn3a
11: ymenue
JIaBaTh
OIpeIeTeHUs
MTOHSTHSM,
KJ1Iaccuuuup
O0BaTh OOBCKTHI,
OTIPE/ICTIATh
KpUTEPUU ISt
KJaccuduka-
[IUH OOBHEKTOB.
K:ymenue
CITyIIIaTh U
3a/1aBaTh
BOIPOCHI
YUUTEITIO U

Oco3HawT "
OCMBICIIUBAIOT
uH(pOpMaIUIO
0 XapaKTePHBIX
OCOOCHHOCTSIX
YTJIEBOJIOB
Pednexcupyrot
, OLICHUBAOT
pe3yJIbTaThl
JESITCILHOCTH

IIpesent
arus
«¥YTneBo
JIBI»

IL.5
npoy

Ilons
THS.
OTB.
Ha 77




MEXAY XUMUYECKUM OJTHO-
CTPOCHUEM, KJIIaCCHUKaM
CBOWCTBAMU U
(GYyHKUUAMH YTIIEBOJIOB
Ha OCHOBE aHaJIn3a
PUCYHKOB U TEKCTOB B
yueOHUKe.
[IpuBonsaT npumepsl
YTJIE€BOJOB, BXOASAIINX B
COCTaB OPraHU3MOB,
MecCTa UX JIOKaIu3aluuu
U OMOJIOTUYECKYIO POIh
Jlurin | JIunuael. OnpenenstoT NoHATH, NaBaTh Oco3nator n IIpesent |II. 6
bl }KI/IpBI. (bopMpreMHe B XOJIE ONpcCACIICHUC P: YMCHUC OCMBICJIIUBAKOT anusa po4
T OPMOHBL. U3yUeHHs TEMBL: TEpMUHAM; opranu3oBarh | uH(popmanuo | «Iumug |
DymKim T pr— NePEeUnCIATh BBITIONHEHAE | O XaPAKTEPHEIX | B Tepe
BEILECTBA, 3a/1aHUN 0COOEHHOCTSIX
1200020 (O:K «TOPMOHBI», BXOJAIIHE B i [TUITHIIOB CcKas.
OHEPIETHYCC | «SHCPTETHHCCKAT COCTaB MOJIEKYJIBI PasButue Pedexcupyror Tous
Kas, (GyHKIMSA TUITHT0BY, OOJBIIIMHCTBA HaBBLIKOB , OIICHUBAIOT THsL
3amacaronias | «3amnacaromast yHKIHs JIUIUJOB. CaMOOLICHKH U | pe3yJbTaThl
, 3alUTHAS, | JIUMHUIOBY, «3AlIATHAS Ha3biBathb caMOaHaau3a. | JeATEeIbHOCTH
CTpOUTEIbHA | PYHKUUS JTUTUAOBY, (ynxuun munua0s 11 ymenme
4 «CTpOUTETbHAS XapaKTepHu30BaTh J1aBaTh
O0COOEHHOCTH onpe/ieNIeHHs
perynsTopHa | GyHKUHS JTUTTATOBY, cTpoeHs TIOHSTHAM,
s «peryusiTopHast

KJaccuguuup




GyHKIUS TUTTAIOBY.
JIaroT XapaKTepUCTUKY
COCTaBa U CTPOEHUS
MOJIEKYJ JINTIUJIOB.
YcraHaBIMBarOT
MPUYUHHO-
CJIEACTBEHHBIE CBS3H
MEXy XUMUYECKUM
CTPOCHUEM,
CBOWCTBAMU U
(GYyHKUUAMH YTIIEBOJIOB
Ha OCHOBE aHaJIn3a
PUCYHKOB U TEKCTOB B
yueOHUKE.

[IpuBogsAT npumepsl
JIUTIAIOB, BXOSIIUX B
COCTaB OPTaHU3MOB,
MeCTa UX JOKaJu3aluun
U OMOJIOTHYECKYIO POJIb.
OOGcyxaaroT B Kj1acce
poOJIeMbl HAKOTLICHUS
KUPOB OpraHU3MaMH B
LEJAX YCTAaHOBJIEHUS
MPUYUHHO-
CJICICTBEHHBIX CBS3EH B

JUNUAOB, UX
GyHKUIUU.

0BaTh OOBCKTHI,
OTIPE/ICTISTh
KpUTEPUU IS
KJaccuduka-
11 00BEKTOB
K:ymenue
CITyIIIaTh U
3a/1aBaTh
BOMPOCHI
YUUTEITIO U
OJTHO-
KJIaCCHUKAM




pUPOJIe

Cocra
B U
CTpoe
HHE
OeJIKo

CoctaB n
CTpOEHHUE
OCJIKOB.
benku, nnn
MPOTEHHBL.
[IpocTeie
CIIOKHBIC
OCJIKH.
AMUHOKHUCIT
OTBHI.
IHomunentun

IlepBuuHas,
BTOpUYHAS,
TPETUYHAS U
YETBEPTUYHA
sl CTPYKTYPBI
O€KOB.

[enaryparu
s Oenka

Onpenenstor NOHATHS,
dbopmupyemsbie B X0J1e
U3YYEHUS TEMBI:
«OeIKu, NN
IPOTEUHBD, IIPOCThIE
U CIIOJKHEIC OCIIKH,
«aMHHOKHCIIOTBD,
«TOMUMIENTHY,
«TepBUYHAs CTPYKTYypa
OeNKOB», «BTOPUYHAS
CTPYKTypa OEJIKOBY,
«TpeTUYHas CTPyKTypa
OCJIKOBY,
«4YeTBEpTUYHAS
CTPYKTypa OEIKOBY.
XapakTepu3yroT COCTaB
U CTPOEHUE MOJIEKYJI
O€JIKOB, MPUYNHBI
BO3MOYKHOTO
HapyLICHUs IIPUPOSHON
CTPYKTYPBI
(menatypaiyiun) OEJIKOB.
[IpuBogsaT npumepsl

Ha3bIBaTh
MOHOMEP
OCIKOBOM

MOJICKYJIBI M €TO
COCTaBJISIOIINC;
YpOBHU
OpraHU3aIH
OCIKOBOM
MOJICKYJIBI,
XapaKTepHU30BaTh
0COOCHHOCTH
CTPOCHUS

MOHOMepa Oeka u

OCIKOBOM
MOJICKYJIbI B
1I€JIOM; OOBSICHSATH
nporecc
oOpa3zoBaHuUs
MENTUIHOMN CBSI3H,
nporecc
o0pazoBaHuUs

OCJIKOB Pa3IUYHbBIX

YPOBHEU
OpraHU3aIlNH.

P: ymenne
OpraHu30BaTh
BBITIOJTHEHHE
3alaHUN
YUUTETIS.
PaszButune
HaBBIKOB
CaMOOLIEHKH U
camoaHaJIu3a.
11: ymenue
J1aBaTh
OIIPENIEIICHUS
HNOHSTHUSM,
KJ1Iaccuuuup

0BaTh OOBCKTHI,

OTIPE/ICTISTh
KpUTEPUU IS
KJaccuduka-
UM OOBHEKTOB.

K:ymenue
CITyLLIATh U
3a]1aBaTh
BOIPOCHI
YUUTENO U
OJTHO-
KJIACCHUKAM

OCMBICTHBAIOT
TeMY ypoka
Oco3HaT "

OCMBICJIMBAIOT

uH(pOpMauIo

0 XapaKTEePHBIX

0COOEHHOCTSX

O€JIKOB

Tabnuma

«benxuy

Moaenb
Oeika

I1.7
MOHS
THS.
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JeHaTypanuu 0eaKoB

OyHK
1007071
0enko

OyHKIUU
OCJIKOB:
CTpOUTEIIbHA
i,
JIBUTaTeIbHA
i,
TPaHCTIOPTH
as,
3alluTHAs,
peryisiTopHa
i,
CUTHAJIbHAS,
SHEpPreTHYEC
Kas,
KaTaJIuTH4eC
Kast

YcraHaBIMBarOT
IPUYUHHO-
CJIEICTBEHHbBIE CBSI3U
MEXAY XUMUYECKUM
CTPOEHHUEM,
CBOWCTBAMU U
GyHKUMAMH OEJIKOB Ha
OCHOBE aHaJln3a
PUCYHKOB U TEKCTOB B
yueOHHUKE.

[IpuBogsaT npumepsl
OCJIKOB, BXO/ISIINX B
COCTaB OPraHU3MOB,
MECT UX JIOKaJIU3aluu U
OMOJIOTUYECKON POJIU

TIEPCUYUCIIATH
GbyHKIIUU OCIKOB B
OpraHu3Me
XapaKTEPHU30BaTh
O0COOCHHOCTH
CTPOCHUS
MOHOMepa Oelika u
OesKoBOM
MOJICKYJIbI B
1I€JIOM; OOBSICHSTH
porecc
o0Opa3zoBaHuUs
TICIITUHOM CBSI3H,
nporecc
o0Opa3zoBaHuUs
O€JIKOB pa3IUYHbIX
YPOBHEMU
OpraHU3aIIHH.

P: ymenue
OpraHu30BaTh
BBITTOJIHCHUE
3aJIaHAMN
YUUTES.
PaszButue
HaBBIKOB
CaMOOIICHKH 1
camMoaHaIu3a.
I1: ymenune
JlaBaTh
OTIpEICIICHUS
MIOHSATHSM,
KJ1accuUIMpo
BaTb OOBEKTHI,
OTIPEICIISITh
KPUTEPUH IS
Kiaccuduka-
IIUU OOBEKTOB.

OCMBICTUBAIOT
TEeMYy ypoka
Oco3HaT "
OCMBICJIMBAIOT
uH(pOpMaIUIO
0 XapaKTEePHBIX
0COOEHHOCTSIX
O€JIKOB

Tabauna
«benkny
Monenn

Oenka

I1.8
npoy
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K: ymenue
CIyLIaTh U
3a]1aBaTh
BOITPOCHI
YUUTENIO U
OJIHO-
KJIACCHUKAM

Hyxuie
HNHOBBEI
e
KHCJIO
ThI

Hyxneunos

bIC KHCJIOTHI.

Jlezokcupud
OHYKJICUHOB
as KUCJIOTa,
unu JIHK.
Pubonykiien
HOBas
KHUCJIOTA,
unu PHK.
A30THUCTBIC
OCHOBAHUS:
aJICHHH,
TyaHUH,
IIUTO3MH,

Onpenenstor NOHATHS,
dbopmMHpyeMBbIE B XO/€
U3YYEHUS TEMBI:
«HYKJIEHHOBas
KHUCIIOTay,
«J1I€30KCUPHOOHYKIEUH
OBasi KUCIIOTA, WU
JIHK,
«pUOOHYKIIEUHOBAS
kucioTa, uiaiu PHK»,
«a30THUCTHIE
OCHOBAHUS», «aJACHUHY,
«TYaHUHY, «IIUTO3UHY,
«TUMHHY, «yparun,
«KOMIIJIEMEHTAPHOCTbY,

JaBaTh
ONpEIEIICHHUE
TEPMUHAM.
[Tepeuncnsatob
THIIbI
HYKJIEMHOBBIX
KHUCIIOT; (PyHKIUU
JHK u PHK; Tumnsi
PHK. Ha3siBath
COCTABJISIFOLIUE
MoHomepoB JIHK u
PHK
XapaKkTepru30BaTh
O0COOEHHOCTH
CTpPOCHUS
HYKJIEMHOBBIX
kuciot (JAHK,

P: onipenenstor
1eIb paboThl
I
OCYLIECTBJISIOT
MOUCK U 0TOOp
HEO0OXO0IUMOM
uH(popMauu

K: 3aparor
BOITPOCHI,
BBIpaXKaloT
CBOU MBICIIH

Oco3Hanue
€IMHCTBA
JKUBOH
IPUPOIHI HA
OCHOBE 3HAHUH
0
HYKJIEMHOBBIX
KHCJIOTaX

IIpesent
anus
«JIHK u
PHK».

I1.9
npou
3ana
HHUS
1,2
ITHCH




TUMUH,
yparuiI.
Kommnemen
TapHOCTb.
TpaHcnopTH
as PHK
(TPHK).
Pubocomnas
PHK
(pPHK).
Nudopmanu
onHasi PHK
(uPHK).
Hyxkneorun.
JIBoriHast
criipaib

«rpancnoptHas PHK
(TPHK)», «pubocomuas
PHK (pPHK)»,
«MH(pOpMaLIMOHHAs
PHK (uPHK)»,
«HYKJIEOTHD,
«IBOWHAsA CIIUPATb
JITHK.

JIaroT XapaKTepUCTUKY
COCTaBa U CTPOEHUS
MOJIEKYJ HYKJIEUHOBBIX
KHCJIOT.
YcraHaBIMBaOT
NPUYUHHO-
CJIEICTBEHHBIE CBS3H
MEXKIy XUMUYECKUM
CTPOCHUEM,
CBOWCTBAMU U
byHKIUAMH
HYKJIENHOBBIX KHCIJIOT
Ha OCHOBE aHaJIN3a
PUCYHKOB U TEKCTOB B
yueOHUKE.

[IpuBogsaT npumepsl
HYKJIEMHOBBIX KUCJIOT,

PHK), oObsicHsTB
PUHIIATL
KOMILJIEMEHTapHOC
tv; pynkuun JJTHK
u
PHK (pa3znuunbix
tunoB PHK);




BXO/ISIIIINX B COCTaB
OpPraHU3MOB, MECT HX
JOKaN3aluu U
OMOJOTUYECKOHN POJIH.
CocTaBnsioT mian
naparpacga yueOHuKa.
Pemaror
OMOJIOTMYECKUE 3a/1aUn
(Ha MaTeMaTHYCCKUI
pacder; Ha MpUMEHEHHUE
NpUHIUTIA
KOMIIJIEMEHTAapHOCTH)

ATOD

ApyTru

oprax
UYECK
ue

coeu
HCHHUS
KJICTK

AJIEHO3UHTD
udocdar
(ATOD).
AneHo3uHan
docdar
(A1D).
AZIEHO3UHM
oHodocdar
(AMO).
Maxkpospruu
€CKasi CBA3b.
Burtamunbl
KUPOPACTBO

Onpenenstor NOHATHS,
dbopmMHpyeMBbIE B XO/€
U3YyYCHUS TEMBI:
«aneno3uHTpudocoar
(ATD)»,
«anenosunaudochar
(ALD)»,
«aneno3uHnMoHodochar
(AM®D)y,
«MaKpOodpruyecKas
CBSI3bY,
«KUPOPACTBOPUMBIE
BUTaMHUHBD,

JlaBaTh
ONpENIEIICHHUE
TEPMUHAM.
Ilepeuncnars
COCTAaBJISIOIINE
Hykineotuga ATO
(A1®, AMOD);
pa3nuyHbIe
TPYIIIbI
BUTAMUHOB
XapaKTepHu30BaTh
O0COOEHHOCTH
CTpoe-

HUSL MOJIEKYJIbI
ATD (AJ1D,

P:
KOPPEKTUPYIOT
CBOM 3HAHUI
1I
AHAIU3UPYIOT
MOJTy4YEHHBIE
3HAHMUS,
BBIJICIISIFOT
rjIaBHOE,
BTOPOCTETIEHHO
e

P: ontleHuBaoT
cOOCTBEHHEIE
pe3ynbTaThl

Pednexcupyror
, OIICHUBAIOT
pe3ybTaThl
NEeSATETHHOCTH

I1. 10
[Ipou
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pUMbIC U
BOJIOPACTBOD
MBI

«BOJOPACTBOPUMBIE
BUTaMUHBI».
XapakTepu3yrT COCTaB
U CTPOCHHUE MOJIEKYJIbI
ATO.

[IpuBonsaT npumepsl
BUTaMHUHOB, BXOJSLIIUX

B COCTaB OPraHnu3MoB, U

UX OMOJIOTUYECKOM
poJIH.

I'oToBsAT BBICTYIIIIEHHUE C

COOOIIEHUEM O POJIU
BUTAaMHUHOB B
(GyHKIIMOHUPOBAHUU
opraHu3Ma 4yesjoBeka (B
TOM YHCIIE C
UCTIOJb30BaHUEM
KOMITBIOTEPHBIX
TEXHOJIOTUH).
OOGcyxpaatot
pe3yabTaThl paboThI C
OJTHOKJTACCHUKAMH

AM®D); ee
CBOWCTBA U
byHKIIMN
(OOBACHATDH POJIb
MaKpOIPIrU4E€CKOU
CBSI3M).

K: BeIpaxkaroT
B OTBETaxX CBOU
MBICITU

bunojor
NYECKU
e

[lousgarue o
KaTaJIn3aTop
ax.

OnpenensitoT NOHATHS
dbopmMHpyeMBbIE B XO/€
U3YYEHUS TEMBI:

JaBaTh
OTpe/ieTICHUE
TEPMHUHAM.

P:
KOPPEKTUPYIOT
CBOHU 3HAHUA

Oco3nator n
OCMBICIMBAIOT
uH(pOopMaIu O

Tabauma
«bemkmy

>

I. 11
npoy




KaTajau
3aTOPbI

buonoruuec
KHe
KaTaJIn3aTop
bl. DepMeHT.
Kodepmenr.
AXKTUBHBIN
HEHTP
dbepMmeHra.
Jlabopamop
Has paboma
Pacmennenun
€ IepOKCcHuIa
BOAOpO/Ia
dbepMeHTOM
KaTaJla3ou

«KaTaIu3aTop»,
«pepmeHT,
«KOQepMeHT,
«aKTUBHBIU LIEHTP
bepmeHTay.
XapakTepusyroT poJib
OMOJIOTUYECKUX
KaTaJu3aTopoB B
KJIETKE.

OnuceIBatOT MEXaHU3M
paboThl PepMEHTOB.
[IpuBonsaT npumepsl
dbepMeHTOB, UX
JIOKaNu3aluu B
OpraHu3Me U UX
OMOJIOTMYECKON POJIH.
YcraHaBIMBarOT
IPUYUHHO-
CJIEICTBEHHbBIE CBSI3U
MEXy OeJIKOBOM
npupoior HepMEeHTOB U
ONTUMAaJIbHBIMU
YCIIOBUSIMHU HX
(GyHKIHOHUPOBAHUS.
OTpabaTbIBalOT YMEHHUS

Ilepeuncnarts
(bakTopsl,
oOecreynBarome
CKOPOCTb
(hepMEeHTaTUBHBIX
peakuuu
XapaKTepH30BaTh
CBOWCTBA
(bepMeHTOB,
MEXaHU3M
JNEUCTBUSA
(bepMeHTOB,
OOBSICHSITh
oOpaszoBaHue
KOMILJIEKCa
«pepMeHT —
BEILECTBO»; POJIb
dbepMeHTOB B
OpraHu3mMe

K:
B3aMMOOIICHKA
1I
AHATU3UPYIOT
MOJTy4YEHHBIE
3HAHMUS,
BBIJICIISIFOT
rjIaBHOE,
BTOPOCTETIEHHO
e

K: BeIpaxkaroT
B OTBETaX CBOMU
MBICITH

XapaKTEPHBIX
0COOEHHOCTAX
KaTaJn3aTopoB

npooupK
H’
NIEPOKCH
A
BOJOPOL
a,
Kaptogde
Jb
CBIPOM U
BAPEHBIN
, CBIPOE
MSICO,
IITaTUBbI

[lepe
CKas3.
3Har

ITOHA
THA.




bopMynrpoBaTh
THIOTE3HI,
KOHCTPYHPOBATh,
IPOBOJINUTH
AKCIIEPUMEHTHI,

OLCHMBATH IMMOJYYCHHLIC

pe3yNbTaThl HA OCHOBE
CoJIepKaHus
1abopaTopHOM pabOThI

Bupyc
Bl

Bupycsl.
Kancug.
Camocbopka
BUPYCHBIX
YaCTHII.
Iuxn
pa3BUTHUS
BHUpYCa

Onpenenstor NOHATHS,
dbopmupyemsbie B X0J1e
U3YYEHUS TEMBI:
«BHPYCHD, «KATICHI»,
«camMocOopKay.
XapakTepusyroT
BUPYCHI KaK
HEKJIETOUHbIE (POPMBI
KU3HU, OITUCHIBAIOT

LUKJI pa3BUTHS BUpPYCA.

OnuceIBarOT 00NN
IJIaH CTPOCHUS
BUPYCOB.

[IpuBogsaT npumepsl
BUPYCOB U
3a00JICBaHHH,

IEPEYUCIIATD
DIIEMEHTHI,
BXO/ISITIIHE B
COCTaB BUPYCHOMU
YaCTHIILI, CLIOCOOBI
O0pbOBI CO
CIIN dom
XapaKTepH30BaTh
O0COOEHHOCTH
CTPOCHHUS U
(GyHKIHOHUPOBaHU
s BUPYCOB;
O0COOEHHOCTH
pa3IMYHBIX
BUPYCHBIX
3a00sIeBaHUI U UX
npo(HIIaKTHKH,

P: ymenne
OTIPEIENSITh
1EeJTh Pa0OTHI,
TUIAHUPOBATH
ATaIbl €€ BbI-
MIOJTHEHUSI U
OLICHUBATh TO-
TTy4eHHbIE
pe3yJIbTATHL..
IT: ymenue
paboTaTth ¢
pa3IMYHBIMH
MCTOYHUKAMH
uHpopmarmy,
OCYIIECTBJIATh
CMBICIIOBOE
YTEeHHE,

Oco3HaT u
OCMBICTHBAIOT
uH(pOopMaIH O
XapaKTEPHBIX
O0COOEHHOCTSIX

BHUPYCOB
Pednexcupyror

, OIICHUBAIOT

pe3ynbTaThI
NEeSATENHHOCTH

IIpesenr.
«Bupyc
BI».

I1. 12
npoy
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BEI3LIBAEMBIX UMH. criocoObl 6OPHOBI OTIEIIATH
O6CY)KI[&IOT HpO6JI€MBI co CITM oM. rJIaBHOEC OT
IPOMCXOKICHHUS BTOPOCTCTICHH
BHPYCOB oro,
OnpeaesiTh
KpUTEPUU TS
XapaKTEepPUCTH
KH
IPUPOHBIX
00BEKTOB
K:ymenne
BOCIPUHUMATD
uH(pOopMaLIKIO
Ha CITyX, pabo-
TaTh B COCTABE
TBOPYECKHX
TPYIIIL
10 | O60611 OnpenenstoT NOHATHS, J1aBaTh P:YmeroT Bri6upatot [ToBT
aroIuu C(l)OpMI/IpOBaHHBIC B ONpCACIICHUC OpraHu30BbIBAT OCJICBBIC U OpuUT
YPOK XOJIE M3YUEHUS TEMBL. TEPMUHAM. b BBITOJNHEHUE | CMBICIIOBbIE b
Mpose JTAroT OICHKY Ha3biBath 3aJlaHuil YCTaHOBKH B TemMy
. MHOTOMOJIEKYJISIPH YUHTE, CBOUX
potina BO3pACTAIOLICH POl bl€ KOMIUIEKCHBIE | aHAJM3UPOBATh | JEUCTBUSIX U «Mo
A CCTCCTBCHHBIX HAYK U CUCTEMBI; pe3yJIbTaThl NOCTYTKAX . JICKy
padora HAayYHBIX UCCIICIOBAHNH | [EPEUYHCIIATh MX | CBOEH PabOTHI JSIpH
B COBPEMEHHOM MUpE, CBOMCTBA U Ha YpOKE. 19171
IIOCTOSTHHOMY IIPOLIECCY 3Ha9CHHUC yYpOB




DBOJIIOLIMY HAYYHOTO XapakTepu3oBaTh IT: YmeroT CHbY.
SHAHMSL. 0COOEHHOCTH BOCIIPOU3BOIH
OtpabaThIBalOT YMEHHS CTPOCHHS 1 b
(GYyHKUMOHUPOBAHU | MHGOPMALIIIO
dbopMynrpoBaTh
s 10 aMsITH,
TUTIOTE3HI,
MHOT'OMOJIEKYJISIPH J1aBaTh
KOHCTPYHPOBATh, BIX KOMIUIEKCHBIX | OIpeeicHHE
IIPpOBOIUTH CHUCTEM, OOBSICHSTH NOHATUSAM,
AKCIIEPUMEHTHI, WX CBOMCTBA, CTPOUTH
OLICHUBATH IOJIyYE€HHBIE 3HA9CHUC PCUEBLIC
PE3YIBTATEI BBICKAQ3bIBAHMUS,
yCTaHaBJIMBATh
MPUYUHHO-
CJIEICTBEHHBIC
CBSI3U.
K: Ymenue
paboTaTh B
rpyrmnmnax,
00CyKIaTh
Knero | O6mas Onpenenstor NOHATHS, | HA3bIBATH Yuurbcs Mogens | II. 13
YHBIN XapaKTEpUCT (bopMpreMBIe B XOJIe (baMI/IJ'II/II/I BCIIMKHUX P: YMCHHC ocMmbiciuBaTh | «Knetka poy
ypoBe | nka W3yYeHUS TEMBI: YUYEHBIX- BBIOUPATh SHaYMMOCTb | », c. 58
MUKPOCKOTIUCTOB, | CAMOCTOSATENIbH | JaHHOU TeMbl, | MUKpoC
Hb: KJIETOYHOI'0 | «KJIETKa», «KMETOIbI . ?1-5
5 BHECIIINX CBOM bI€ CPEJICTBA YUUTHCS KOITHI, 6
s BHS U3y4YeH
obtad | ypo 3YHUCHHA KIICTKID, BKJIQ/l B U3y4YEHUE JOCTUKEHUS | HUCIOJb30BaTh | MUKPOIP (¥)
Xapak | opraHusaiu | «CBCTOBaA KJIETOK, aBTOPOB HeH CBOM B3IJIsIbl | emaparsl | THCH
TCpUC " )KUBOTO. MHKPOCKOIIH, KJIETOUYHOU TCOpHUH TSl pelICHU s M.




THKa

Knerka —
CTPYKTYypHas
u
byHKUIHOHAN
bHas
SIMHUIIA
JKU3HH.
XHUMHUYECKHU
U cOCTaB
KJICTKHU.
MeTtoabl
U3y4ECHUS
KJICTKHU.
OCHOBHEBIE
MTOJIOKCHHUS
KJICTOUYHOM
TEOpUH

«QIIEKTPOHHAs
MUKPOCKOTIUS»,
«KJIETOYHAS] TEOPUSI.
XapakTepusyroT KIETKY
KAaK CTPYKTYPHYIO U
(GYyHKUIHOHATBHYIO
€AUHULLY )KU3HHU, €€
XUMHUYECKHN COCTAaB,
METO/bI U3yUECHUS.
OOBACHSIOT OCHOBHBIE
IIOJI0KEHUSI KJIIETOYHOU
TEOPUH.

CpaBHUBAIOT
OPUHIIUIBI pabOThI U
BO3MOXXHOCTU CBETOBOM
Y DJIEKTPOHHOM
MUKPOCKOIINYECKON
TEXHUKHU

XapaKTEepU30BaTh
OCHOBHBIE
MOJ0KEHUS
KJIETOYHOU
TEOPUH.
[IpoBoauts
CpaBHEHHE
CTPOECHHUS
MPOKAPUOTOB U
JyKapuoOTOB,
paCTUTENBHOU U
KUBOTHOM KJIETOK
(aBTOTPOGOB U
reTepoTpooB).

IT: ymenue
HaxOJUTh
HYKHYIO
uH(popManuio
K ymenue

KOPPEKTUPOBAT
b CBOM 3HAHUA,
B3aMMOOLICHHB

aTb ApYyr
pyra.

npobJieM u

W3BJICUCHUS

KU3HCHHBIX
YPOKOB

[lousa
THSL.




OO0

cBeJie
HHS O
KIICTK
ax.
Knero
YyHas
MeMOp
aHa

OO0mue
CBEJICHUS O
CTPOCHUU
KJIETOK.
[Muromnmasma
. Snpo.
Opranounasi.
Mewmbpana.
Knerounas
MeMOpaHa.
daronuros.
[TuroUIMTO3

Onpenenstor NOHATHS,
dbopmMHpyeMBbIE B XO/1€
U3YYEHUS TEMBI:
«UUTOIIa3May, «AJIpo»,
«OPraHoubD,
«MeMOpaHay,
«KJIETOYHAast
MeMOpaHay,
«parouuTosy,
«IHHOLUTO3Y.
XapakTepusyrT U
CPaBHUBAIOT MPOLECCHI
daronuTo3a u
NUHOIUTO3A.
OnuceiBaroT
0COOEHHOCTH CTPOECHUS
4acTeu U OPraHOUI0B
KJIETKH.
YcraHaBIMBarOT
PUYUHHO-
CJIEICTBEHHBIE CBSI3U
MEXAY CTPOCHHEM
KJIETKH U
OCYULIECTBJICHUEM €10
poiieccoB (haronurosa,

NaBaTh
ONpENIEIICHHE
TEPMUHAM.
HassiBaTh
COCTAaBJISIOLINE
Hapy>KHOU
KJIETOYHOU
MeMOpaHbl, COCTaB
COZAEPKUMOTrO sapa
XapaKkTepru30BaTh
CTPOECHHUE
KJIETOYHOU
MeMOpaHsbl,
byHKIIMN
Hapy>KHOU
MeMOpaHbl KJIETKH,
CHOCOOBI
MPOHUKHOBEHUS
BELIECTB BHYTPb
KJIETKH
(paromuTos,
MAHOLUTO3.

P- onpenesstror

1enb paboThl,,

KOPPEKTUPYIOT
3HAHUS.

I1-
aHAIM3UPYIOT
MOJTyYEHHbIE
3HAHUS U
nuddepenup
YIOT
MOJTyYEHHbIC
3HAHUS.

K ymenue
KOPPEKTUPOBAT
b CBOU 3HaAHUS,
B3aMMOOIICHUB
aTh JpyT
Apyra -
BBIpaXXaroT
CBOU MBICJIH.

OCMBICIIMBAIOT
CANHYIO0
MPUPOJIHYIO
1IEJIOCTHOCTh

Moaenb
«Kierka
»,
IIpesenr.

I1.14
npou
Jlon
SITHS
YUUT
b. 73
M1Ch

1,2,4
(y).




CTPOCHHUEM U
GYHKIUSMH KIETOUYHOU
MeMOpaHsbl.
CocTaBisoT miaH

naparpada

SAnpo

Snpo, ero
CTPOECHHE U
byHKIIHU B
KJIETKE.
[IpoxapuoTsl

DYKapHuOTBHI.
XpOMOCOMH
bl HAOOP
KJIETKU

Onpenenstor NOHATHS,
dbopmupyemsbie B X0J1e
U3YYEHUS TEMBI:
«IPOKAPUOTHI»,
«AYKapUOTHI»,
«XpPOMATHUHY,
«XPOMOCOMBDY,
«KapHOTHUID»,
«COMAaTUYECKUE
KJIETKW, «JIATIJIOUIHBIN
HaOopY,
«TOMOJIOTUYHBIE
XPOMOCOMBI»,
«TaryIouIHbIN HabOP
XPOMOCOMY, «TaMEThI»,
«SIPBILLIKOY.
XapakTepusyroT

NaBaTh
ONpENIEIICHHUE
TEPMUHAM.
HassiBaTh
COCTAaBJISIOIINE
Hapy>KHOU
KJIETOYHOU
MeMOpaHbl, COCTaB
COZEPKUMOTrO sapa
XapaKkTepru30BaTh
CTPOECHHUE
KJIETOYHOU
MeMOpaHsbl,
byHKIIMN
Hapy>KHOU
MeMOpaHbl KJIETKH,
CHOCOOBI
MIPOHUKHOBEHUS
BEILIECTB BHYTPh
KJIETKU

P- onpenesnstror

1enb paboThl,,

KOPPEKTUPYIOT
3HAHUS.

I1-
aHAIM3UPYIOT
MOJTyYEHHbIC
3HAHUS U
nuddepenup
YIOT
MOJTyYEHHbIE
3HAHUS.

K ymenue
KOPPEKTUPOBAT
b CBOU 3HaAHUS,
B3aMMOOIICHUB
aTh JpyT
Apyra -
BBIpaXXaroT
CBOU MBICJIH.

OCMBICIIMBAIOT
CAUHYIO0
MPUPOJIHYIO
1IEJIOCTHOCTh

Moaenb
«Kierka
»,
IIpesenr.

II. 15
U3yd.
Ilons
TS
YUYUT
b? 1-
11
(¥)-




CTPOCHHUC AZpa KICTKHU

(paroruTo3,

U €ro CBs3HU C IIUHOIMTOS.
SHJOIIA3MATHYECKOU
cerbro. Pemaror
OMOJIOTUYECKUE 3a]]aUn
Ha ONpEeJICNICHHUE YHCIia
XPOMOCOM B
TaruIOuTHOM |
JTUTIIONHOM Habope
Onpon | Oupomnazma | Onpeaenstor NOHATHS, Ha3bIBaTh P- onpenensror | OcmbicnuBator | Mogens | I1.16
nasMa | TUYecKas GopMupyeMsle B X071€ OpraHoOM/BI 1esb paboThl, | €AUHYIO «Krerka | mpoy
THYEC | CETh. M3y4YEHHs TEMBI: KJICTKH, HX KOPPEKTUPYIOT | MPUPOHYTO »s
byHKUIMY; 3HaHUS. LEJTOCTHOCTh [IpeseHnr.
Kast Pubocomebl. | «dHAOMIIa3MaTUUECKAS U3yu.
MIEPEUUCIISATH BHJIBI I1- CKITUS
cetb. | Kommiekc CEThb», «PUOOCOMBIY, Puc.
TJIaCTHU/] aHATTU3UPYIOT
Pu6oc | 'oapmxku. «KOMIUIEKC ['0Mb KNy, XapaKTEepU30BaTh [OJIyYCHHBIE 26-
OMBL. | JIM30COMBI | «JTH30COMBDY. crpoenue JI1C, 3HAHUS U 29,
Komm XapakTepusyoT pubocom, nmuzocom | auddepeHiup ?1-6
JeKC CTpOEHUE 1 JIp. OPraHOMIOB, yioT (y).
lNonbn NIEPEUNCICHHBIX X QyHKUMH. TIOTy4CHHBIC
OOBACHATH 3HAHMUSI.
KHU. OpPTaHOWJIOB KIICTKH H
I HaJTNYHe BBIPAKAIOT
H30¢ UX QYHKIMHU. OO0JIbIIIEro CBOU MBICITH
OMBI YcraHaBIMBaOT KOJIMUEeCTBA K: ymeHue
PUYUHHO- MUTOXOHJIPHH B pabortath B
CJICICTBEHHLIE CBSA3U MOJIOABIX KJICTKAX rpynnx,
U B KJIETKax C o0CyX)IaTh

MCKIY CTPOCHUCM U




byHKUMUAMU OOJIBIIMMU

OMOJIOTUYECKUX CUCTEM | IHCPreTUICCKUMU

Ha OPUMEPE KIIETKH, €€ 3aTpatamu

OpraHOMJIOB U

BBITIOJIHAEMBIX UMU

GyHKUUH.

PaGoraror ¢

WUTIOCTPALUAMHU

y4yeOHUKa (CMBICIOBOE

YTEHHE)
Muro | Mutoxonap | Onpeaenstor NoHATHS, Ha3bIBaTh OcwmsbicnuBator | Mogens | I1. 17
xoHJlp | uu. Kpuctel. | hpopmupyembie B X0/€ SJIEMCHTBI, P- ompenensitor | equHy0 «Knetka | mpoy
W1 [lnacTuapl: | M3yYEHUS TEMBI: BXOJUILLINC B 1ems paboTel,, | MPHPOTHYTO »
IInact | MeHKOMIACT | (MHTOXOHIPHI, COCTaB KJIETOYHOT'O | KOPPEKTUPYIOT | LIETOCTHOCTD [IpeseHnr. TMoms

LEHTPA; 3HAHMUSL. eKL s
uabl. | Bl, «KPHCTBI», HepeqHCIATS I TUA
Knero | xymopomnact | «mractuas, OpraHOM/IBI AHATM3UPYIOT 3HATh
YHBIA | BI, «JIEVKOILIACTHD, JIBUOKEHHS; MOJTyYEHHbIE 2 1-
LCHTP. | XPOMOIUIACT | «XJIOPOILIACTHIY, Ha3bIBaTh 3HaHUS U 7 (y).
Opran | b1. ['passL. «XpOMOILIACTBDY, OpraHOMJIbI s depeHtmp
onmsl | KneTounslit | «rpaHbl», «KkaeTounbri | 1POKAPHOTHICCKO yIoT
JBUXKE | LIEHTP. LEHTP», KIIUTOCKEIIETY, 1 IICTRA TTOJIYHCHHbIC
3HAHMSL.
HUSI. [urockener. | «<MUKPOTPYyOOUKI», XAPAKTEPH30BATH - BHIPAKAIOT
Knero | Mukpotpy6 | «ieHTpronmy, CTPOCHHE U CBOU MBICIIN
YHBIE | OUKH. «BEPETEHO JICIICHUSY, byHKIIUN K-
KJIETOUYHOI'O IEHTPa | BBICKA3bIBAIOT




BKIJIIOY
CHHUA

Lentpuonu.

Bepereno
JICTICHUS.
PecHuuku.
KryTtukn.
Knerounsie
BKJIIOUCHMUS

«PECHUUKMY,
«KTYTUKIY,
«KIJIETOYHBIC
BKITFOUCHUS.
XapakTepusyroT
CTpOCHHE
NIEPEYNCIICHHBIX
OpPraHOUOB KJIETKU U
ux QyHKIUU.
YcraHaBIMBaOT
NPUYUHHO-
CJIEICTBEHHBIC CBS3H
MEX]ly CTPOCHHUEM U
byHKIUAMH
OMOJOTUYECKUX CUCTEM
Ha MpUMeEpPE KIETKH, ee
OpPTraHOUOB U
BBITIOTHSIEMBIX UMH
GyHKUUH.

PaGoTatot c
WILTIOCTPAIASIMH
y4yeOHUKa (CMBICIOBOE
YTEHHE)

Y OpPraHoOuJ0B
JBUKCHUS,

CBOIO TOUKY
3peHUs




Oco6e | [TpokapuoTsl | OnpeAensitoT MOHATHS, [1aBaTh OcwmpicnuBator | Moaens | I1.18
HHOCT (dopMHpyEMBIE B XO€  [CPABHUTEIBHYIO P- onpenensitor | eauHyo «Knerka | mpoy
u DyKapUOThI. | M3y4YEHHUS TEMBI: XaPAKTEPUCTUKY uenb paboTeL,, | PUPOJIHYTO & :
KOPPEKTUPYIOT | LEJIOCTHOCTh IIpesent
cTtpoe | AHa’poObl. | KIIPOKAPUOTHIY, [IPOKAPHUOT C [lepe
3HAHUS. anus
HUS Crnopsl. «QYKapHOTBI», DYKapuOTaMHU, I cKa3
kiero | YepTsl «aHa’pOoObI», «CIIOPBI». [BBIACISAS NPU3HAKU AHATM3UPYIOT OtB
K CXOJICTBA M | XapaKTepU3YyIOT OPUMUTHBHOCTH MIOJTyYEHHbIE Ha
dyKap | pasiuyus OCOOEHHOCTH CTPOEHUS [TPOKAPHOT IO 3HaHUS U 2?7?
UOT U | KJIETOK KJIETOK MPOKApHOT U CPaBHEHHIO C s depeHimp
IIPOKa | MPOKApHoOT U | 3yKapuoT. CpaBHUBAIOT DYKApUOTAMMU. yiot
MIOJTyYEHHbIE
pUOT | DyKapuoT. 0COOEHHOCTH CTPOECHUS
p 3HAHUS.

Jlabopamop | KIETOK C LIEIIBIO - BBIPAKAIOT

Hasa paboma | BBIBIECHUS CXOJICTBA U CBOM MEICIIH

Paccmarpus | paznuuus K-

aHNE KJIETOK BBICKa3bIBAIOT

GakTepui, CBOIO TOUKY

pacTeHul u 3peHHA

KUBOTHBIX

oz

MHUKPOCKOIIO

M
060011 OnpenensioT NOHATHS, JlaBaTh P:YmeroT Bri6upatot [ToBT
aI-OI_]_II/Iﬁ C(l)OpMI/IpOBaHHBIC B ONpCACIICHUC OpraHnU30BbIBAT CJICBBIC U .
ypOK XOJI€ M3YUEHHUs TEMBL. TEPMUHAM. b BBIONHEHAE |  CMBICIOBBIE I.15,

HaspiBaTh 3a1aHUI YCTAHOBKH B

IIpose OTpabaTbIBatlOT YMEHHUS 16,




poYHA bopMynrpoBaTh OCOOCHHOCTH YUUTES, CBOMX 17
1 TUIIOTE3HI, CTPOCHUS KIICTOK AHaJIM3UpPOBATh JICUCTBUSX U
padota KOHCTPYHPOBATS, AKHUBBIX Pe3yNIbTaThl MOCTYIIKax .
IPOBOHTE OpraHU3MOB; cBOEH paboThI
MEPEUUCIIATh UX Ha ypOKE.
IKCICPHMCHTEL, CBOMCTBA U IT: YmeroT
OLICHHBATh MOJYUYCHHBIE 3HAYCHHE BOCTIPOM3BOIH
pe3yJibTaThl XapaKTepHU30BaTh Tb
O0COOEHHOCTH uH(popManuio
CTPOECHHUS U 0 aMsITH,
(GyHKIIMOHUPOBAHU J1aBaTh
o ONIpENIEIICHHE
MOHSATHSIM,
CTPOUTH
peyeBbIC
BBICKA3bIBAHMS,
yCTaHaBJIMBAaTh
MPUYUHHO-
CJIIEICTBEHHBIE
CBSI3HU.
K: Ymenue
pabortath B
rpymnmax,
00CyX)IaTh
AccuM | Accumusany | OnpenenstoT NOHITUs, J1laBaTh P- mmanupyror | Oco3HaBathb Mogens | I1.19
WISIIINS | WS bopmupyemsie B xo71e ONIpEICIICHUE u €JIMHCTBO U «Knerka npod
- JIMCCHMIUIIALL | M3y4EHUS TEMBI: TEpPMHUHAM. MPOTHO3UPYIOT | LIEJIOCTHOCTh », .
JACCUM «aCCUMWIISILIUSY, Hepeuucrsre pesyJIbTat 1 [Iepe




WIISIINS | WS «TUCCUMUIIALINSY, STaInbl BHOCST okpyxatomero | [IpeseHTt | ckas.
: MeTaboau3m | «MeTadoIu3M». SHEPreTHYECKOro | HEOOXOAMMBIC | MHpa anuys [Tous
Metab OGBCyX)Ia0T B KIacce oOMEHAa, OCHOBHEBIC | JOITOJIHCHUS. —
IIPOLIECCHI I1- HaxomAaT u n.19
0JIU3M poOJIEMHBIE BOIIPOCHI, YUHT
MeTabonau3ma oTOMparoT npoy.3Ha
CBsI3aHHBIC C b.
XapaKkTepu30BaTh | HEOOXOJUMYIO Th
mporeccamu 00MeHa OOMEH BELIECTB M | HMH(POPMAIUIO MOHATHSL.
BCIIIECTB B MIPEBPAILICHHE u OtB. Ha
OMOJIOTMYECKUX DHEPTUM. CTPYKTYPHUPYIO 77 1-4
cucTeMax T cC.
K-
BBICKA3bIBAIOT
CBOIO TOUKY
3peHust
Oneprer| Henonnoe OmnpenenstoT noHATust, | OOBIACHATH P- mnanupyror | Oco3HaBath Mopens | I1. 20
MYECKUH| KUCIOPOAHO | (OpMUpPYEMBIE B XOJI€ B3aMOCBS3b u CAMHCTBO U «Krerka npo4
0OMEH B| € M3yYEHUS TEMBI: ACCUMUJISIIIAN U HPOTHOZUPYIOT | HEIOCTHOCTD s L21-
pe3ynbTaT U | oKpyskaromero | [Ipezenr
KJIETKE | (EpMEHTATH | «HEMOJIHOE JTUCCUMUIISILIUH, 3 (y).
5 AT® BHOCSIT MUpa anuus. .
BH KA H BaHU
oe CJIOpPOJIHOE oOpa3oBaHue HeOBXOIMMBIE . 20 OHSI
pacuierieHn | hepMEeHTaTUBHOE B X0JI€ JIOTIOJTHEHUS. npo. TUA
€ TJIFOKO3HFI. pacmIeIiIcHue SHEPreTUYCCKOrO II- HaxomdaT u 3HaTh 3 YMET
['nmukonus. [JIFOKO3bI», «TJIMKOJIU3), | 0OMEHa B KIIETKE. 0TOUpaIoT sTana b
[Tonnoe «IIOITHOE KHCIOPOXHOE | XapakTepu3oBarh | HEOOXOIMMYIO SHEPT. 00Bbs
KHCJIOPOJHO | pacIienieHue obmen Bemects u | MH(POpMALIIO obMeHa | gy
"
e TJIIOKO3bI», «KJIETOYHOE | IPEBpallleHHE b.
CTPYKTYpHUPYIO
PaCIICTVIEHH | AbIXaHUE. SHEPTUU KaK T ee
€ IJIIOKO3bl. | XapaKTepu3yroT POLIECCHI,




Kiierounoe | OCHOBHbIE ATaIbI COCTAaBJISIIOLIME K-
JIBIXaHHUE OHEPreTUIECKOro OCHOBY BBICKA3bIBAIOT
00MEHa B KJIETKAX KU3HeeaTenpHocT | CBOIO TOUKY
3peHus
OpraHU3MOB. U KJIETKU
CpaBHHBaAIOT
SHEPreTUYECKYIO
3 PeKTUBHOCTD
[JIMKOJIN3a U
KJIETOYHOTO JIbIXaHUS
10 | ®ortoc | 3HaueHue OnpenensitoT nousatus, | OOBACHITH CMBICT P: Ymetn OcwmpbicnuBator | Tabnuna | I1.21
uHTe3 | GoTOCUHTE3 | (OpPMUPYEMBIEC B XOJIe¢ | CBETOBOM U CaMOCTOSTE/IbH | TPUYHHbI » npou
u a. CBeTOBas | 3yYEHHUS TEMBI: TEMHOBOH (a3 0 pasnoobpasus | doTocHH
oOHapy»KuBaTh | IPOLECCOB TE3N,
xemoc | ¢aza «cBeToBas (aza dboTocuHTE3a Pacc
u MPOUCXOIAIINX
UHT TOCUHT TOCUHTE3a)
e3 | porocunre3 | porocuHTE3AY, (OPMHPOBATH | B KHBHIX Ka3
a. TemHoBas | «remHoBas (aza yEeOHY0 OpraHm3Max o
daza dboTocuHTE3aY, npobiemy, puc.3
¢doTocuHTe3 | «(HOTOJIN3 BOJBIY, ONPEEISTh 7.7
a. DoTonu3 | «KXEeMOCHHTE3Y, LeJb yIeOHOM 1-3
BOJIbI. «XeMOTpPO(bI», ACATCIBHOCTH. (y).
Ymers
XeMOCHHTE3 | «HUTPUDUIIHPYIOIIIHE
5 paborath 1o
AKTCPHID. IUIaHY, CBEPSATh
Xemorpods! | PackpeiBaroT 3HaYeHHE CBOM JICHCTBUS
) dboTocuHTE3A. C IEJBIO U, IPU
Hutpuduim | Xapakrepusyror HEOOXOUMOCT

TEMHOBYIO U CBECTOBYIO

", UCTIPABJIATH




pyroiue da3sl poTocuHTE3A MO OIKOKHU
OakTepuun cxeme, MPUBEJICHHOM B CaMOCTOATCIIbH
y4eOHHKE. 0.
CpaBHHMBAIOT MPOLECCHI I Ymers
aHaJU3UPOBATh
dboTocuHTE3a U conepKame
XEMOCHHTE3a. JIEMOHCTPALHO
Pemarot pacyeTHBIC HHOU TaOJIALIBI
MaTeMaTU4YEeCKUE 1 PUCYHKOB.
3aJ1aud, OCHOBAHHbIC HA
dbakTuYeCcKOM K: Ymers
OMOJIOTMYECKOM CaMOCTOATEIRH
0
Marepuanie OpraHU30BBIBAT
b yueOHOe
B3aUMOJICHICTB
ue npu padbore
B TpyIIe
(mape).
OOBEKTUBHO
OILICHUBATh
paboTy 4ICHOB
rpynn
11 | ABroT | ABTOTpO(SBI. | OnpenenstoT NoHATHUs;, NaBaTh P: YmeTn OcwmbicnuBator | Tabnuua | [1.22
po(l)m FCTGPOTpO(b (popMpreMHe B XOJI€ OIIPCACIICHUC CaMOCTOATECIIbH | IPUYHHBI » poY
- - W3yTEHNIS TEMBI: TEPMUHAM. 0 pazHooOpasust | DotocuH
retepo | DotoTpodsL. | «aBToTpOdED, Ha3piBath THIIBI | OOHAPYKUBATh | TUIIOB MUTAHUS | TE3Y, Tomst
MTUTAHUS KUBBIX " KJICTKH PE3CHT
Tpo(dsl | XeMOTpodsl | «reTepoTpodbl», THS.




CanpoduTsl.

[Tapazutsl.
T'ono3oitnoe
ATAHUE

«poroTpodsr»,
«XeMOTpPO(bI»,
«canpopuThD,
«Tapa3uTH,

«TOJIO3OMHOE ITUTAHUEY.

CpaBHHBaAIOT
OpraHu3Mbl IO CIIOCO0Y
MOy YeHUS
MUTATETHHBIX BEIIECTB.
CocTraBnsior cxemy
«Knaccudpukauus
OpPraHU3MOB TI0
CIOCO0Y MUTAHUS C
NpUBEICHUEM
KOHKPETHBIX IPUMEPOB
(CMBICJIOBOE UTEHHE)

OpraHu3MoB; (pa3bl
Y TIPOTYKTHI
dboTocuHTE3A;
TpyTIBI
reTepoTpOPHBIX
OpraHU3MOB
XapaKTepHu30BaTh
(omuCHIBaTH)
0co0OeH-
HOCTH MUTAHUS
aBTOTPO(DHBIX U
reTepoTpOPHBIX
OpraHU3MOB
(canpo¢uToB,
napa3uToB,
CUMOUOHTOB),
O0COOEHHOCTH
npoiieccoB GoTo- u
XEMOCHHTE3a.
[TpuBoaUTH
IpUMEpHI
pPacCTUTENIbHBIX
OpraHU3MOB C
reTepoTpodHBIM
TUTIOM MTUTaHUH,
OpraHUu3MOB CO
CMEIIaHHBIM
TUIIOM IUTaHUSI.

(dopMupoBarb
y4eOHYIO
npobiemy,
OTIPEICIISTh
1eb y4eOHoM
JIEITEILHOCTH.
YMeTb
paborarhb o
TUTaHY, CBEPSTH
CBOM JICUCTBUS
C IICJIBIO U, TIPU
HEOOXOAUMOCT
Y, UCTIPABIISATH
OLINOKH
CaMOCTOSTEIbH
0.

I1. Y™meTh
aHATM3UPOBATh
coJiepKaHue
JIEMOHCTPAIIHO
HHOU TaOIHIIBI
U PUCYHKOB.

K: YmeTh
CaMOCTOSITETIbH
0
OpraHU30BBIBAT
b yueOHOe

«Tunel
NUTAHUA
KJIETOK)»

[lepe
CKas.
?71-4

(¥)-




B3aUMOJICHCTB
ue npu padbore
B TpyIIe
(mape).
OOBEKTUBHO
OIICHUBATh
paboTy YICHOB

rpyI

12

CuHrte

0€eJIKOo
B B
KJIETK

Cunres
OCJIKOB B
KieTke. ['eH.
I'enetnueck
WM KOJI.
Tpurmer.
KopmoH.
TpaHckpur
usl.
AHTHUKOIOH.

Tpaucisanus.

IHomncoma

Onpenenstor NOHATHS,
dbopmupyemsbie B X0J1e
U3YUYCHUS TEMBI: «TEHY,
«TEHETHUYECKUM KO/,
(TPUILIETY, «KKOJAOH,
«TPAHCKPUTILIUS,
«AHTUKOJIOHY,
(TPAHCIALUS,
«TIOJTUCOMA.
XapakTepusyroT
IPOLIECCHI, CBSI3aHHBIE C
OMOCHHTE30M OejKa B
KJIETKE.

OnuceIBatOT MpOLECCHI
TPAHCKPUIMIUU U
TPAHCISALUY TPUMEHSIS
PUHITHT
KOMIIJIEMEHTAPHOCTH U

JIaBaTh
onpeiesieHHne
TEPMUHAM.
Ha3wiBath 3Tansl
OnocuHTEe3a OeIKa
(mecTo
OCYILECTBIICHUS
TPAHCKPUTIIIUU U
TPaHCIISILIVN)
XapaKkTepru30BaTh
(omuCHIBaTH)
npoiiecc
OMOCHHTE3a
OCJIKOB B KJIETKE.
OOBICHATH POJIb
FeHETUYECKOTO
KO/JIa, POJib

P- BwIgemsroT
Y OCO3HAIOT TO,
4TO yXKE
YCBOEHO,
BHOCSIT
HEO0OXOIUMBbIE
JTOTIOJTHEHMUSI.
[I- uccnenyror,
HaxXoJAT U
OoTOHUpAIOT
HEOOXOIUMYIO
uH(pOopMauIo
"
CTPYKTYPHUPYIO
T ee.

K- cnymaror
YUUTENS,
OTBEYAIOT HA
BOIPOCHI

Oco3HaBaTh
€IMHCTBO U
1IEJIOCTHOCTh
OKpPY>KaroIlero
Mupa

Monaenn
JHK,
[IpesH.
«buocun
TE3
OeJKay

IT. 23
U3yH.
?71-6
¥)-
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TCHCTHUYCCKOI'O KOJa

13

Jlenen
ue
KJIETK

Muto3

JKuzHeHHbIN
KT
KJIETKH.
Mwuro3.
Nurepdasa.
[Ipoda3a.
Meradaza.
Amnadaza.
Tenodasa.
Penynnmkan
sl
XpomaTtuasl.
LlenTpomepa
. Bepereno
JeNeHUS

Onpenenstor NOHATHS,
dbopmupyemsbie B X0J1e
U3YYEHUS TEMBI:
«MHTO3», «UHTEp(Da3zay,
«tpodazay,
«metadazay,
«aHadazay,
«renodazay,
«peyTUTUKALIUS,
«XPOMATHUIIBI,
«LIEHTPOMEPAY,
«BEPETEHO JACIICHUS.
XapakTepusyroT
Ounojornyeckoe
3HaY€HHE MUTO3A.
OnuceIBatOT OCHOBHBIE
¢da3zsl MUTO3A.
YcraHaBIMBarOT
MPUYUHHO-
CJIEICTBEHHbBIE CBSI3U
MEXIY
IPOJOJIKUTEIBHOCTBIO
JEJIeHUs] KJIETKU U

JlaBaTh
onpeiesieHHe
TEPMHUHAM.
HasbiBath asbl
MHTO3Q,
OpTaHOW/IBI,
YYaCTBYIOIIIHE B
JICJICHUH KIIETKH
XapaKTepHU30BaTh
MEXaHHU3M JCICHHUS
KIJIETKH,
OIUCHIBAThH
MPOIIECCHI,
MIPOUCXOJISIINE B
KaxJ101 u3 ¢as
MHTO34.
OOBACHSATH
OMOJIOTUYECKUI
CMBICII MHTO3a

P- mimanupytor
u
MPOTHO3UPYIOT
pe3ynbTaT u
BHOCST
HE00XO0AMMBbIE
JOTIOTHEHUSI.
[1- HaxomAT n
OoTOHUpAIOT
HEO0OXO0IUMYIO
uH(popManuio
u
CTPYKTYpHUpPYIO
T ee.

K-
BBICKa3bIBAIOT
CBOIO TOUKY
3peHUs

Oco3HaBaThb
€IMHCTBO U
IIEJIOCTHOCTh
OKPY>KarOIIEro
MHpa

UHM,
Oecena,
JIEKIIUS

I1. 24
npoy

Pacc
Ka3
13(0)
puc.
43-
45.7
1-5
¥)-




IMPpOAOIZKUTCIIbHOCTBIO
OCTAJILHOI'O IICpHUOaa
ZKHU3HCHHOI'O IUKJIAa
KJIICTKHN

14 | O606 | IIpoBepoun 3HaTh TEPMUHBI; P: Yuutecs Cocrt
IarmI | ag paﬁOTa Ha3bIBaTbh KOPPEKTUPOBAT | CaMOCTOATCIIbH aBUT
_— OpTaHOU/IbI b 3HAHHS U 0 OIpeesiTh b
YPOK. KJIETKH, TPYIIbl | 0ObEKTUBHO UX | 3HAYUMOCTh Kpoc

XUMHYECKHUX OIICHHBATbD. U3y4aeMoro,
3JIEMEHTOB, II: ymenue BO3MOHOCTH CBOP
BKJIFOUCHHBIX B 000011aTh 1 HCIOJIb30BaTh A
XUMHYECKHUI CHUCTEMaTU3HUPO | CBOU 3HAHUS «Kie
COCTaB KJIETOK; BaTh 3HAHMS, | NPU U3YUYEHUU TKa.
NEePEYUCIIATD TUIIBI JenaTh JTPYTUX
nuTanus; (hassl 3aKJTIOYCHUSI M | TIPEIMETOB U
MHTO3a BBIBO/JIBI, pelieHuun
XapaKkTepru30BaTh CTPOUTH OMOJIOTUYECKH
CTPOCHHE, JIOTUYECKOE X 3a1a4
byHKUIMY U paccyxaeHue.
XUMHYECKUH
COCTaB KJIETOK K : orcranBas
(OakTepuit, CBOIO TOUKY
rpuboOB, pacTeHU 3peHus,
1 )KUBOTHBIX); MPUCTYIIUBATh
(oHEepreTUYecKui U | s K MHEHUIO
IJIACTUYECKU I IPYTUX
00MEHBI); yYalumxcs,




CYIIHOCTb MHUTO34A.

CIIPaBEJINBO U

[TpuBoaUTH KOPPEKTHO
IIPUMEPBHI, OLICHUBATh
MOKa3bIBAIOIINE paboty
B3aMMOCBS3b OJTHOKJIACCHUK
CTPOCHHUS U OB U
(GYHKUMN KIETOK | YBaXKUTEJIbHO
OTHOCHUTBCS K
MHEHUIO
JIPYTUX
Opran | O6mas OnpenenstoT NoHATHU, 3HaThb TEPMUHBI; OcoznaBare | I[Ipesenr. | II. 25
M3MEH | XapakTepucT | pOpMUPYEMEIE B X0/ MIEPEUYUCTATH BUIBI P: Ymenue €IUHCTBO U «becnon npou
HEL HKa W3yYeHUS TEMBI: Oecnosoro u CaMOCTOSITENIbH | LEIOCTHOCTh | O€
IIOJIOBOTO 0 OKPY’KAIOLIEr0 | pa3MHOX
YPOBE | OPTaHU3MEH | «Pa3MHOXKEHUE [Tons
Pa3MHOKEHUS oOHapyXuBaTh MHpa. EHUE»
Hb: HOTO OpPraHU3MOBY, . TUA
OpraHU3MOB; u
0keHHU | Pa3MHOXEHU | pa3MHOKEHUEY, MYKCKHE y4e0HYI0 cOOCTBEHHOE b ?1-
e e «TOYKOBAHUE, YKEHCKUE TTOJIOBBIE npobiemy, LEJOCTHOC 7(y)
OpraH | OPraHU3MOB. | «JIeleHHE TEIa, TaMEThI OmpenenaTs | MHUPOBOSSPCHH
e.
u3MoB | becnonoe «CTIOpBI», OIHCLIBATE e 1 sanadu
CYIIHOCTb yueOHOMI
Pa3MHOXKEHU | «BET€TaTUBHOE
Pa3MHOKEHUS NEATEIbHOCTH.
c. PasMHOMKCHHCY, oprauu3MoB(6aKTe YMenue
[ToukoBanue | «10I0BOE pHii, rpu6oB, paborarh 1o
. Henenue Pa3sMHOXKEHUEY, pacTeHui, IJ1aHYy, CBEPSITh
TEJla HaABOC. | «KraMEThI», JKMBOTHBIX U CBOU JICHCTBHS
Cropsl. «repMapoaUTED», YCII0BEKA); C LICJIBIO U, IIpH




BereratuBH | «CEMEHHHUKN, XapaKTepu30BaTh | HEOOXOAMMOCT
oe CIUYHUKN, BHJIbI 0€eCII0JIOro U ", UCTIPABJIATH
Pa3MHOKEHH | «CIIEPMATO30HIbBD», TIOJIOBOTO OmuOKH
e. TlonoBoe | «SIHILICKICTKID. Pa3MHOKEHUS CaMOCTOSITENIbH
OpraHU3MOB. 0.
Pa3MHOXEHU | XapaKTEPU3YyIOT OcyIecTBIsTS I1:.. Jlasars
e. ['ameTsl. OpPraHU3MEHHBIN CPaBHUTENBHYIO OlIpeIeNeHHs
I'epmadpony | ypoBEeHb OpraHu3aluu XapaKTCPUCTUKY TCPMHHAM.
THI. YKHUBOTO, MPOLIECCHI Oecnosoro u . Paznuuatp
CeMeHHMKHU. | O€CION0ro U MojaoBOro 110JI0BOTO Oecmonoe 1
SnaHuKY. pa3MHOXKEHU, PasMHOMKCHHA, T0JI0BOC
OOBSACHATH pPa3MHOKEHUE
CnepmaTo30 | CpaBHHUBAIOT HX.
OpeuMynIecTBa | AHaIUM3UpoOBaT
1791138 OnuceIBaroOT COCOOBI b COEpIKAHTE
SIANEKNeTKH | BEreTaTUBHOTO JIEMOHCTPALIHO
Pa3MHOXKEHUSA HHOM TaOIUIIBI
pacTeHUM. U PUCYHKOB
[IpuBoaaT mpuMepsI K: Ymenne
OpTaHH3MOE, caMo CTgsITenLH
PasMHOMAIOMHIXCA OpraHu30BBIBAT
MOJIOBBIM M O€CTIOJIBIM b yueGHOE
IIyTEM B3aUMO/JICUCTB
ue npu padbore
B IpyIIe
Pazsu | Cragum Onpenenstor NOHATHS, JlaBaTh P: Ymets ®opmupoBanu | Tabmuma | I126
THE pa3BUTHSA dbopMHpyeMBbIC B XO/IC OIIpEEICHNE CaMOCTOSITEJIbH | € akTuBHOM | «Melho3» H3yH.
T0JIOB | TIOJIOBBIX M3YUYEHUS TEMBI: TEpMUHAM. 0 KUSHEHHOH | IIpesent. | pyqq




bIX
KJICTO

Meiios
Omiong

OTBOP
CHUE

KJIETOK.
['ameTorenes
. [lepuon
Pa3MHOXKEHU
. Ilepuon
pocra.
[lepuon
CO3PEBAHUS.
Mernos:
Menos I u
meno3 1.
Konsroranu
s1.
Kpoccunros
ep.
Hanpasuren
bHBIC
TeJbLa.
OmionoTBOp
€HUE.
3urora.
Hapy»xnoe
OILJIOIOTBOP
€HUE.
BuyTtpennee

«TaMETOTCHE3Y,
«mepuoa
Pa3MHOXKEHUSD,
«IEPUOA pOCTay,
«MIEPUOJ CO3PEBAHUS,
«meno3 I», «menos II»,
«KOHBIOT LU,
«KPOCCHUHTOBEPY,
«HAIpPaBUTEIbHBIC
TEIbILAY,
«OIUIOJIOTBOPEHUEY,
«3UT0TaY», «HAPYKHOE
OIJIOZIOTBOPEHUE,
«BHYTPEHHEE
OIJIOIOTBOPEHUE,
«JIBOMHOE
OIUIOJOTBOPEHHUE Y
MOKPBITOCEMEHHBIX,
«IHAOCTIEPM).
XapakTepusyroT CTaIuu
pa3BUTHS MOJOBBIX
KJICTOK U CTaaum
MEKO03a MO CXEMaM.
CpaBHHMBAIOT MUTO3 U
MENO03.

[Tepeuncnsatob
CTaJIuu
raMeTOreHe3a,
CTaJUM Meno3a

XapaKkTepru30BaTh
cTaauu
ramMeToreHesa,
CYIIHOCTbh U
CcTaJguu Mero3a,
npoiiecca
OTUIOJIOTBOPEHUS;
BBIJIENISITH OTIINYNS
B IpoIeccax
(dopmMupoBaHus
MYKCKUX H
’KEHCKHUX TaMeT.
[IpoBoauth
CPaBHUTEIIBHYIO
XapaKTEPUCTUKY
XPOMOCOMHOTO
Habopa
COMAaTHYECKHUX U
TTOJIOBBIX KJIETOK,
OOBICHSI
OMOJIOTHYECKUH
CMBICJI DTHUX
pasnuunmn

oOHapyXuBaTh
u
(dopMupoBarb
y4eOHYIO
npobiemy,
OTIpE/IETISATh
1eb y4eOHoM
JeSITeTbHOCTH.

IT: /laBaTh
OTpeeTICHUS
TepMUHAM.
ITepeuncusathb
CIIOCOOBI
pPa3MHOXKEHUS
CpaBHUBATH
JKUBOTHBIX C
pa3IUYHBIMU
BHIaMU
6ecrnoioro
pPa3MHOXKEHUS
1 )KUBOTHBIX C
BHEIITHUM H
BHYTPEHHUM
OTIOJIOTBOPEH
HeM.
Jloka3bIBaTh
ABOJIIOIIMOHHOE

MO3ULIMH B
3aIluTe
MIPUPOJIBI
POAHOrO Kpas.

dopmMupoBaHu
e
DKOJIOTUYECKOM
KYJIBTYPbI
HEOOXOINUMOMU
B
COBPEMEHHOM
MHpE.
Pacno3nanue
B3aMMOOTHOIIIE
HUM
YEJI0BEYECKOTO
o0IIecTBa u
MPUPOIBI.

Ka3
13(0)
puc.5
3,54.
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oro0TBOP | OOBACHAIOT COBEPIIIECHCTBO
CHHC. OMOJIOTMYECKYIO BHYTPEHHET'O
JBOiiHOE CYIIHOCTh MHTO3a OTTOIOTBOPCH
Usl U Pa3BUTHUSA
OIUIOIOTBOP | OTUIOI0TBOPEHUS
3apo/iblia B
CHUE y
MaTEepUHCKOM
MOKPBITOCEM OpraHu3Me.
CHHBIX. AHanu3zupoBar
DHAocnepM b COJIEpKaHUE
K : orcrauBas
CBOIO TOUKY
3peHus,
MPUCTYIIUBATh
cs K MHCHUIO
TPYTUX
yqarmxcs,
CIIpaBeIJIMBO U
KOPPEKTHO
OIIEHUBATH
paboty
OJHOKJIACCHUK
OB
Nuaus | Ontorene3. | OnpenenstoTr NOHITHUS, JaBaTh P: Ymets Oco3naBats | UHM, I1.27
uayan 3M6pI/IOHaJIB (popMpreMHe B XOJI€ OIIPCACIICHUC CaMOCTOATCIIbH CAUHCTBO U Occena, npou
BHOE | HBIi IEPUOJ | U3YYEHUS TEMBL: TEPMUHAM. 0 HEJIOCTHOCTE | JICKLHMA | pace
[lepeuuncnsartsb OoOHapy>XUBaTh | OKPYKAIOIIETO
pa3BU | OHTOTE€HE3a | «OHTOTEHE3Y, Ka3
5 5 . MepUOIbI u Mupa.
THE sMOpHOreHe | «xIMOPUOHATBHBIN I
(om0p P OHTOI€HE3a, ATanbl | (POpMUPOBATH 0
opra | 3). MEPUO]T OHTOTEHE3a puc.




HU3MOB

buore
HETUY
€CKHU
3aKOH

[ToctamMOpuo
HaJIbHBIN
11050} ()
OHTOT'CHE3A.
[Ipsimoe
pa3BUTHE.
Henpsamoe
pa3BUTHE.
buoreneruu
€CKHU
3aKOH.
3aKkoH
3apOABIIIEBO
o CXOACTBA.
buoreneruu
€CKHU
3aKOH.
dujorenes

(amOpuoreHes)»,
«IOCTAMOPHUOHAIBHBIH
NEePUOJ OHTOTCHE3aY,
«MPSIMOE PA3BUTHEY,
KHETPSIMOE Pa3BUTHUE,
«3aKOH 3apO/JIbIIIIEBOTO
CXOJICTBaY,
«OUoreHeTUYeCKui
3aKOH», «(PUIOreHE3».
XapakTepusyroT
Nepuobl OHTOTCHE3A.
OnuceiBaroT
O0COOCHHOCTH
OHTOT€HE3a Ha MPUMeEpe
Pa3JIMYHBIX TPYIII
OpTaHU3MOB.
OOBsCHSIOT
OMOJIOrMYECKYIO
CYIIHOCTb
OMOTEeHETHYECKOTO
3aKOHA.
YcraHaBIMBaOT
PUYUHHO-
CJIC/ICTBEHHBIE CBSI3U HA
npuMepe KUBOTHBIX C

AMOPHOHATILHOTO
pa3BUTHS
XapaKTepHu30BaTh
MEPHUOIbI
OHTOI'€HE3a,
MPOLIECCHI,
MPOUCXO/ISIINE B
KaXKJIOM U3
MEePHOJIOB.
[IpoBoauth
CpaBHEHUE
IpsIMOTO U
HEIpPsMOT0
MOCTAMOPHUOHAIBH
Oro pa3BUTHUS
opraHusma.
dopmynupoBaTh
OMOT€HETUYECKUI
3aKOH, MOSICHSS
€ro 3HaueHue

y4eOHYIO
npobiemy,
OTIPEJICIISITh
1eb y4eOHoM
NESATETHHOCTH.
Ymers
paborarhb Mo
TUTaHY, CBEPSTH
CBOM JCUCTBUSA
C IICJIBIO U, TIPU
HEOOXOUMOCT
Y, UCTIPABIISATH
OIITNOKH
CaMOCTOSITEIIbH
0
IT: Paznuyath
YKUBOTHBIX C
Pa3BUTHEM C
MeTtamopdozom
u 6e3
Metamopdo3a.
OOBACHITH
OHMOJIOTHYECKY
10 POJIb
MeTamop(do30B
B )KU3HU
KUBOTHBIX

BricTpauBath
cOOCTBEHHOE
IIEJIOCTHOE
MHUPOBO33pPEHU
¢. OlieHuBaTh
JKHU3HEHHBIE
CUTYAIINH C
TOYKH 3PEHUS
0e30I1acHOTO
o0Opaza XU3HU
U COXpaHEHUS
310POBBS

55.
Ilons
™S ?
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MPSMBIM U HENPSIMBIM
pa3BUTUEM

CpaBHUBATH
pa3BUTHE C
MeTtamopdozom
u 6e3
Metamopdo3a.
K: Ymertn
CaMOCTOSITEIIbH
0
OpraHU30BbIBAT
b yueOHOe
B3aUMO/ICHICTB
ue npu padbore
B TpyIIie
(mape).
Ymers
00BEKTUBHO
OIICHHBATh
paboTy 4ICHOB
TPYTIIIBL

0000111
aroIuu

YPOK

Onpenenstor NOHATHS,
chopMUpOBaHHBIC B
XOJI€ U3yUEHUS TEMBI.
OTpabaTbIBatlOT YMEHHUS
dbopMynrpoBaTh
THIOTE3HI,
KOHCTPYHPOBATh,

JlaBaTh
ONPEACICHUE
TEPMUHAM.
Ha3zwiBath
CITOCOOBI
Pa3MHOXKEHUSA
’KHUBBIX
OpPraHu3MOB;

P:YmeroT
OpPraHu30BBIBAT
b BBITIOJTHECHHE
3aJaHuM
YUUTES,
aHAJIN3UPOBATh
pe3yabTaThl

BriOupatot
IICJICBBIC U
CMBICJIOBBIC
YCTaHOBKHU B
CBOMX
JICUCTBUSX U
MOCTYIIKaX .

IloBT.11.2
5-27
IOHSTHA.




MPOBOIUTH MEePEUYUCTATh UX cBOel paboThI
DKCIIEPUMEHTHI, CBOMCTBA U Ha ypOKe.
OLIEHUBATD TIOJIyYEHHBIE SHAYCHHUC IT: Ymeror
pesyIBTATH XapaKTepu30BaTh | BOCHPOU3BOIU
OCOOCHHOCTH Th
CTPOCHHUS U uH(popManuio
(GYHKIIMOHUPOBAHU | IO MaMSITH,
i JlaBaTh
ompeiesieHHe
MTOHSATHSM,
CTPOUTH
pedeBbie
BBLICKA3bIBAHUS,
yCTaHaBJIMBATh
MPUYUHHO-
CJICICTBEHHBIE
CBSI3H.
K: Ymenne
pabortath B
rpymnmnax,
00CyX)IaTh
3akoHO | 3akoHOMepH | OnpeaenstoT NOHATHS, NaBaTh P- mnanupyror | Yuarcs NHM, I1.28
MEPHOCT| OCTH (popMpreMHe B X0Ji€ ONpcCACICHUC u OCMBICJIMBATh 6CCGI[a, po4
- HACIEIOBAH | H3YUCHHS TEMBI: TepMUHAM MPOTHO3UPYIOT 3Ha‘-II/Il\\/’[OCTB JICKITUS
Hacyeno| us P —— XapaKkTepru30BaTh pe3yabTaT U | TaHHOU TEeMBbI, Tomst
npeaMeT U3yUeHHUs BHOCSIT ydarcst
BaHUS | IPU3HAKOB, | METOM», «YUCTHIC ICHETHKH, HeOGXOMMMEIE | HCTIONB3OBATE THSA
IIPU3HAK) YCTAHOBJICH | JTUHUWY, FEHETUYECKUE JOTIOJTHEHUS. | CBOU B3TJISAIbI yqur




OB,
yCTaHOB
JICHHBIC
['. Meng,

elIeM.
Mosnoru
OpUIHOE
CKpeIu
BaHHE.

Hele I'.
Menpenem.
Monorubpu
JTHOE
CKpElIMBaHU
e.
[Mutonoruue
CKHE OCHOBBI
3aKOHOMEPH
ocTen
HacJICJIOBaH
usi pu
MOHOTHOpU]T
HOM
CKpElIMBaHU
.
I'ubpunonor
WYECKUM
METOI.
Yucteie
JIMHUU.
Monorubpu
JHEIE
CKpElIMBaHU
s

«MOHOTHOpUIHBIE
CKpEUIMBaHUD,
«aJieNibHbIE TeHbD»,
«TOMO3UTOTHBIE U
reTepO3UrOTHHIE
OpraHu3MbI»,
«JIOMUHAHTHBIE U
pEeLEeCcCUBHbIE
IPU3HAKW,
«paculerieHue,
«3aKOH YHCTOTHI
rameT».
XapakTepusyroT
CYILIHOCTh
rUOpPUI0IOTHYECKOTO
METO/1a.
OnuCBIBAIOT ONBITHI,
IPOBOJUMBIE
I"'Mennenem o
MOHOTHOPHUITHOMY
CKpEUIMBAHUIO.
CocTaBisIOT CXEMBI
CKpElLIMBaHUS.
OOBsCHSIOT
UTOJIOTUYECKHE

TEPMHUHBI,
CHUMBOJTBI,
MOHATHUS;

pacKpbIBaTh CyTh
rUOpUI0JIOTHYECKO
ro MeToja, CyTh
npaBuia
eanHooOpasus
ruOpu0B EPBOTO
TIOKOJICHUSI, CYTh
3aKOHA YHUCTOTHI
raMeT;
dbopmyIUpoBaThH
IPaBUIIO
pacIiernieHus.
JlaBaThb
UTOJIOTHYECKOE
000CHOBaHUE
3aKOHOMEPHOCTSIM
HACJICTOBaHUS PU
MOHOTUOPHUIHOM

I1- HaxomAaT u
OoTOHUpAIOT
HEOOXO0IUMYIO
uH(popManuio
u
CTPYKTYPHUPYIO
T ee.

K-
BBICKA3bIBAIOT
CBOIO TOUKY
3peHus

JUTSI peTIeHUS
npoOJieM u
W3BJICUCHUS
KU3HCHHBIX
YPOKOB

Y IOBJIETBOPSIOT
NOTPEOHOCTH B
CIIPaBEIJINBOM
OLICHUBAaHUU
CBOEi pabOoThI U
paboThI
OJIHOKJIACCHUKO
B

pab
1,2,3
ctp.l1
24.




AnnennHbIC
T'CHEI.
I'omo3uroTH
bl U
FETEPO3UTOT
HBIE
OpTaHU3MBI.
JIoMMHaHTH
bl U
PELIECCUBHBI
€ IPU3HAKHU.
Pacmennenu
¢. 3aKoH
YHUCTOTBI
ramer.
Ilpakmuuec
Kasa paboma
Pemenue
FeHETUYECKHU
X 3aJ1a4 Ha
MOHOTHOpHU]T
HOE
CKpeIIUBaHU
e

OCHOBBI
3aKOHOMEPHOCTEU
HaCJIEJOBaHHUS
IIPU3HAKOB MpU
MOHOTHOPHUTHOM
CKpEILIUBaHUHU.
Pemaror 3amaun Ha
MOHOTHOpHUTHOE
CKpEILUBaHUE




Henon | Henonxoe Onpenenstor NoHTHS, J1aBaTh P- miianupyror | Yuarcs NHM, n.29
HOE JOMUHUPOBA | (hOPMUPYEMBIE B XOJI€ OIIpCACICHUC u OCMBICJINBATH Oecena, npo4
OMUH | HHe. U3YUeHHs TEMBL: TepMUHAM MPOTHOSUPYIOT | SHAYMMOCTH TEKUHS, | ons
XapaKkTepru30BaTh pe3yJIbTaT U | IAHHOM TE€MbI, | IPAKTUK
upoBa | ['eHotun u «HETOJIHOE THUS
3aKOHBI BHOCST yJarcs yM
HUE. €HOTHII. OMUHHUPOBAHUEY YUT
b a p ’ HACJIEJICTBEHHOCTH | HEOOXOJIUMBbIE | UCIOJIh30BaTh y
l'enoT | AHanu3upy | «r€HOTHUID, K(PEHOTHUID,  O6BICHSITE JOTIONHEHMS. | CBOM B3IJISUIBI b,
HIl 1 romee «aHAJIA3UPYIOLICC B3aMMOCB3b II- HaxomAT U | IS pelLIeHUs pacc
(EHOT | CKpEIIMBAHU | CKPEILIUBAHHUE. TEHOTHUIIA U OoTOUpAIOT npo0iem u Ka3
WL e. XapaKkTepusyoT (peHOTUIINYECKUX | HEOOXOIUMYIO | U3BICUEHHUS o
Awnamu | Hpakmuuec | cymuocts MPU3HAKOB HH(pOpMAIINIO | )KU3HEHHBIX pHc
OpraHu3MoOB, u YPOKOB
3UPYIO | Kaa padoma | aHATU3UPYIOILIETO 57.
b MPaKTUYECKOE CTPYKTYPHUPYIO
fnee CLICHNC CKpCLIMBAHIAL. 3HAuEHHE T ee. Y 10BIETBOPSAIO Ilp. p
ckpelr | reHeTudecku | COCTaBIIAIOT CXEMBI IPUMEHEHHS K- T MOTPEGHOCTh 2
HWBAaHU | X 3a1a4 Ha CKpemuBaHus. Pemator METOoaa BBICKA3bIBAIOT | B CTp-l
€ HacJIeIOBaH | 3a7a4M Ha AHAJM3UPYIOLIETO CBOIO TOUKY | CIIPaBEIJIMBOM 28,12
He HACJICIOBAHUC CKpEIIMBAHUA. 3peHud OLICHUBAaHUU 9
NPU3HAKOR | IPU3HAKOR TIPH Pemrats 3a7aum Ha cBOEl paboThI
HETIOJIHOE U paboThI
npu HETIOJHOM
JTOMUHUPOBAHUE U OJTHOKJIACCHUK
HETIOJHOM JTOMUHUPOBAHUU AHANM3UpYIOLIIEe OB
AOMHHHPOBA CKpEIIMBaHuE
HUU
Juru6 | Aurubpunno | Onpeaensitor moHsITHs, JlaBaTh P- mianupytor VYuarcs KY, IT. 30
puIHO | € (popMpreMHe B X0Ji€ ONpCACIICHUC u OCMBICJIMBATH I'pyIil. po4
e CKPEIMBAHH | M3YUeHHs TEMBL: TEpMUHAM MPOTHOSHPYIOT |  3HAYMMOCTH .
pe3yabTar u JAHHOU TEMBI,
CKpen] | €. 3aKOH «IUTUOPUHOE N3yu




WBAaHU | HE3aBUCHUMO | CKPEIIMBAHHE», «3aKOH | XapaKTepu30BaTh BHOCSIT ydarcst .puc.
e. ro HE3aBUCHUMOTO 3aKOHBI HEOOXOJIUMbIC | HUCIOJIb30BaTh 58,2
3aKOH | HACIICMOBAH | HACIICIOBAHMS HACJICJICTBEHHOCTH | JIOMIOJIHEHUS. | CBOU B3IJISIBI 1.2
9
. PackpbiBaThb I1- HaxomAaT u I pELLIECHUS
HE3aB | usd IIPU3HAKOBY, p A Sy (y).
5 CYIIIHOCTh 3aKOHA OoTOUpAIOT npobJieM u
WCHUMO | MPU3HAKOB. | «IOJUTHOPUIHOE
P pui HE3aBUCUMOTO HEOOXOJUMYIO | H3BICUEHUS
ro Tomurubpun | ckpemusanuey, HacJIe0BaHuUS UHOOPMAIUIO | KU3HEHHBIX
HacJIie | HOE «pewerka [lenneray. IPU3HAKOB. u YPOKOB
noBaH | ckpemuBanu | JlaroT Xapakrepuctuky | Pelarsb 3amauu Ha | CTPYKTYPHPYIO
usi e. Pemmierka | 1 OOBSICHSIOT CYIIHOCTD JUrHOpHIHOE T ¢¢. Y 10BIETBOPSIIO
npusH | [lenHeTa. 3aKOHA HE3aBHUCHMOTO CKpCILINBAHNC. K- T HOTPEGHOCTD
XapakTepu3oBaTh | BBICKA3bIBAIOT B
akoB | IIpakmuuec | HacienoBaHUsA
p BU/IbI CBOIO TOUKY | CHpPaBETUBOM
kas paboma | NPUSHAKOB. B3aUMO/ICHCTBUS 3peHUS OLICHUBAHUU
Pemenne CocrapysioT cXeMbl aJIJICIbHBIX TEHOB CBOEH paboTHI
TEHETUYECKHU | CKPEIIUBAHUS U U paboThI
x 3ajjady Ha | pemieTku [leHHera. OJIHOKJIACCHUK
aurubpuaHo | Pemraror 3amaum Ha OB
e JTUTUOPUIHOE
CKpEILUBaHU | CKpEIMBAHUE
e
I'ener | I'enernka Onpenenstor NOHATHS, JlaBaTh P- nnanupyror VYuarcs HNHM, I1.31.
HUKa moJa. (popMpreMHe B X0Ji€ ONpcCACICHUC u OCMBICJINBATH 6CCCI[a, po4
mona. | HacnesoBan | M3yqeHHs TEMBI: TepMUHAM MPOTHO3UPYIOT | 3HAYUMOCTH | JICKIIUS
XapaKTepHu30BaTh e3yJbTar U aHHOU TEMBbI
Cuemnn | ue «ayTOCOMBI», «IIOJOBBIE p p pesy A ’ [Tous
CYILLIHOCTh 3aKOHa BHOCSIT ydarcst
€HHOE | MPU3HAKOB, | XPOMOCOMBIY, THA.?




ITOJIOM
HacCJIc
JOBaH
Huc.

CIETIJICHHBIX
C TIOJIOM.
AyTOCOMBI.
ITonoBkie
XPOMOCOMBI.
I'omorameTH
bIN U
rereporamer
HBIM MOJI.
Cuemienue
reHa c
TIOJIOM.
Ilpakmuuec
Kasa paboma
Pemenue
TeHETUYECKHU
X 3a7a4 Ha
HacJICJIOBaH
ne
MPU3HAKOB,
CIECTIJICHHBIX
C MOJIOM

«rOMOTaMETHBIN IO,
«reTeporamMeTHbIN
MOJI», «CIEIJIEHUE TeHa
C TIOJIOM.

JIaroT XapaKTepUCTUKY
U OOBSICHSIIOT
3aKOHOMEPHOCTH
HaCJIEJIOBAHUS
MPU3HAKOB,
CIETJICHHBIX C TIOJIOM.
CoCTaBISIOT CXEMBbI
CKpEIIIUBAHUS.
YcraHaBIMBaOT
MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U HA
npuMepe 3aBUCUMOCTH
pa3BUTHUS MOJIa 0cOOU
OT €€ XpOMOCOMHOTO
HaOopa. Pemaror
3a/71a4M Ha
HacCJIEJ0BaHNE
MPU3HAKOB,
CIETJICHHBIX C TIOJIOM

T. Moprana.
OOBACHATH
MEeXaHU3M

CLEIJIEHHOTO

HaCJIe1I0BaHUS
MIPU3HAKOB,
Ha3bIBATh €T0
PUYHUHBI
(KoHBIOTAIIHS,
epPEeKpecT

XPOMOCOM),

oOparas

BHUMAaHUE Ha

OHOJOrnyecKoe
3HAYEHUE
nepeKpecTa
XpOMOCOM
JlaBaTh

OTIpeJIeIICHHE

TEPMUHAM.
HaspiBaTe rpynmel
XpOMOCOM
XapaKTepHu30BaTh
IPYIIBI XPOMOCOM
(ayTOCOMBI U
HOJIOBBIE

XpPOMOCOMBI);
MEXaHU3M

HEO0OXOIUMbIE
JOTIOJTHEHMUSI.
[1- HaxomsaT n
OoTOHUpAIOT
HEOOXOIUMYIO
uH(popManuio
u
CTPYKTYPHUPYIO
T ee.

K-
BBICKA3bIBAIOT
CBOIO TOUYKY
3peHus

P- mimanupytor
"
MPOTHO3UPYIOT
pe3ynbTaT u
BHOCSIT
HEO0OXOIUMBbIE
JIOTIOJTHEHUSI.
[1- HaxomsaT n
OoTOMpAIOT
HEOOXOIUMYIO
uH(popManuio
"
CTPYKTYPHUPYIO
T ee.

MCIIOJIb30BATh
CBOM B3TJISIBI
JUTSL pETICHUS
npobJieM u
W3BJICUCHUS
KU3HCHHBIX
YPOKOB

Y 1OBJIETBOPSIOT
noTpeOHOCTh B
CIIPaBEIJINBOM
OLICHUBAaHUU
CBOEi pabOoThI U
paboThI
OJIHOKJIACCHUKO
B

Yuurescsa

CaMOCTOATCIIbH

0 BBIOMpATH
CTWJIb padoTHI,
OIIpEAEIATh
3HAYUMOCTh
U3y4aeMoro,
BO3MOXHOCTb
UCIIOJIb30BaTh
CBOM 3HAHUs
IpU U3yYEHUU

OPYTUX

KY,

TPYIIIL.
pabota

1-5
(¥)




HACJIEI0BaHUs K- IIPEIMETOB U
IIPU3HAKOB, BBICKa3bIBAIOT penieHun
CUEIJIEHHBIX C CBOIO TOUKY | OMOJOTHYECKU
ITOJIOM. 3peHUs X 3a1a4y
[TpuBoaUTH
IPUMEpPBHI
IIPU3HAKOB,
CUEIJIEHHBIX C
nosjoM. Pemars
3a/1a4u Ha
CLICIUIEHHOE C
IOJIOM
HAaCJICIOBAHUE
060011 OnpenensioT NOHATHS, JlaBaTh P:YmeroT Bri6upatot IL.
aroIuu C(l)OpMI/IpOBaHHBIC B OIpEACIICHUC OpraHMU30BLIBAT ICJICBBIC U 26’27
ypoK XOJI€ M3YUEHNUs TEMBL. TEPMUHAM. b BBIIOJIHEHAE CMBICJIOBBIE 28,
IIpose OTpabaTbIBalOT YMEHHUS Hasprsars Sa/latim yCTaHOBKH B MOBT.
CHOCOOBI YUHTE, CBOUX
potina (opmymuposats B3aMMOJCUCTBUS | aHAJIU3UPOBATH | JEUCTBUAX U
i TAIOTE3bI, T'€HOB; pe3yIbTaThl MOCTYTKaX .
pabora KOHCTPYHPOBATh, MEePEYUCIIATh UX cBOel paboThI
IIPOBOJUTH CBOWCTBA U Ha ypOKe.
SKCITCPHMEHTHI, 3HAYECHHUE I1: Ymeror
OllEHHBATH Oy YenHble | XAPAKTEPH30BATh | BOCHPOH3BOIN
pe3yIbTaTHI O0COOEHHOCTH Th
CTPOCHHUS U uH(popManuio
(GYHKUMOHUPOBAHMU | IO MaMATH,
s JABATh




OTIpeJIeIICHUE

MOHSTHSM,
CTPOUTH
peueBbIe
BBICKa3bIBaHMUS,
yCTaHaBIUBATh
IPUYHUHHO-
CJICJICTBECHHBIC
CBSI3H.
K: YMmeHnne
pabortath B
rpymnmnax,
00CyX)IaTh
10 | 3akon | 3akoHomepH | OnpenenstoT NOHSTHS, JaBaTh Pezynamusnvie Yuurbcs NHM, I1.32
OMEpH | OCTH bopmupyemsie B xo/1e onpenenaeHne vvia npu3HaBaTh | Oecena, | mpou
OCTH | M3MEHUMBOC | M3yYeHUS TEMBI: TEpPMHUHAM CaMocTosiTeNnb | MPOTUBOPEUUB | JICKITHS
U3MEH | TH: «A3MEHUYUBOCTHY, XapaKtepusoBath Ho OCTb 1 [Mons
CBOWCTBA KMBBIX | OOHApYXHUBaTh | HE3aBEPIICHHO
YUBOC | MoAMGUKAL | «MOJUDUKALIUN, OPraHU3MOB: " CTh CBOMX Thd.?
TH. HMOHHAA «MOZM(UKAIMOHHAS HACJIEJICTBEHHOCTh | OPMYJIMPOBAT | B3IUIAI0B Ha 1-6
MOAM | U3BMEHYMBOC | U3MEHUYHUBOCTHY, ¥ U3MEHYUBOCTD, | b IIPOOIEMY B Mup, (y)
¢ukar | Tb. «HOpMa PEaKIu». OOBSICHSITH KJIACCHOU U BO3MOKHOCTb
nouHa | Moxuduxkar | XapakTepusyror BO3/ICIICTBHE WHIMBHUIYAJIbH | UX U3MEHEHUSI.
A un. Hopma | 3akoHOMEpHOCTH TCHOTHIIA 1 Off y4ebHoi
. YCIIOBHU cpefibl Ha | ACSITENTbHOCTH.
U3MEH | peaKiuu. MO (DUKAITMOHHON
dbopmupoBanue | [loznasamenvh
ynBoc | Ilpakmuuec | "3MEHYNBOCTU R vie VVIT-
Tb. Kasa paboma | OPTaHU3MOB.




Hopwm

peaki
nu. JI.

BrisiBienue
U3MEHUYHBOC
TH
OpPraHU3MOB

[IpuBonsaT npumepsl
MOJU(PUKALUOHHOM
WU3MEHYUBOCTHU U
IIPOSIBJIEHUNA HOPMBI
peaKuuu.
YcraHnaBauBaOT
NPUYUHHO-
CJICICTBEHHBIE CBSA3U HA
IIPUMEPE OPraHU3MOB C
LIUPOKOU U Y3KOU
HOPMOU peaKLtH.
Beimonustor
IPAKTUYECKYIO padboTy
IO BBISIBIICHHUIO
WU3MEHYUBOCTH Y
OPraHu3MOB

IIpencrasis
Th
uH(popManuio
B BUJIC
KOHCTIEKTOB,
TaOJIHII, CXEM,
rpaduKoB.

AHaIU3UPOB
aTh,
CaBHUBATh,
KJaccupumpo
BaTh U
0000111aTh
TOHATHUSA

Kommynuxamu
euvie YV/I.

OrcranBas
CBOIO TOUKY
3peHus,
MPUBOJIUTD
apryMeHTHI,
NOJTBEpXKAas
uX (paKTamH.




11

3akoH
OMEpH
OCTH
U3MEH
YHBOC
TH:
MyTaIll
MOHHA

HU3MCH
YUBOC
Tb

3aKOHOMEpH
OCTH
W3MEHYMBOC
TH:
MYTallMOHHA
s
W3MEHYMBOC
Th.
[Ipnyunb
MYyTaluu.
I'ennsie,
XPOMOCOMH
bl U
T€HOMHBIE
MYTal1H.
Yrpara.
Jlenenusi.
Hyrmumkanus
. UnaBepcus.
Cungpom
ayHa.
IHomumnonng
usl.
Konxunus.

Onpenenstor NOHATHS,
dbopmMHpyeMBbIE B XO/1€
VU3YUYEHHUSI TEMBI:
«TE€HHBIE MYTaLIUN»,
«XPOMOCOMHBIE
MyTallW», KTEHOMHbBIE
MyTalUW», «yTpaTay,
«JIeTenus»,
«IYTUIMKALUsD,
«MHBEPCUSD?, KCUHAPOM
HayHa»,

«TIOJUIIIIOU AU,
«KOJIXULIUHY,
«MYTarcHHbIE
BEILIECTBAY.
XapakTepusyroT
3aKOHOMEPHOCTH
MYTallHOHHOU
U3MEHYUBOCTHU
OpraHU3MOB.
[IpuBogsaT npumepsl

MyTalui y OpraHu3MOB.

CpaBHHBaIOT
MOAU(DUKAIIUU U
myTanuu. OOCyKIa0T

Ha3bIBaTh BUJIbI
B3aMOJICHCTBUS
HEaJICIbHbBIX
T'€HOB
XapaKTEpU30BaTh
3aKOHBI
HACJIeACTBCHHOCTHU
, BUJIBI
B3aMOJICHCTBUS
HEaJICIbHbBIX
reHoB. Pemarp
3ajJa4u Ha
B3aMOJICHCTBUS
HEaJICIbHbBIX
T'€HOB
J1aBaTh
ONIpEICIICHUE
TEPMUHAM.
Ha3zeiBaTh BUABI
MYyTaluK;
(bakTopsl,
CIIOCOOHBIC
BBI3BATh
YBEIUYCHUE
4aCTOThl MyTallU1

XapaKkTepu30BaTh
(bopMbI

P- mimanupytor
51
MPOTHO3UPYIOT
pe3yJbTar u
BHOCST
HEO0OXOIUMEBIC
JIOTIOJTHEHHS.
I1I- paxomsT u
oTOMparoT
HEO0OXOIUMYIO
uH(pOpMaIUIO
51
CTPYKTYypHUPYIO
T ec.
K-
BBICKA3bIBAIOT
CBOIO TOUKY
3peHUs
P.
CaMOCTOSITEIbHO
0CO3HABaTh
MPUYHHBI CBOETO
ycrexa uiu
Heycrexa u
HAXOIUTh
CIIOCOOBI BBIXOJIa
M3 CUTYyaluu
Heycrexa.

VYuarcs
OCMBICITUBATh
3HAYUMOCTD
JITAHHOU TE€MBl,
yJarcs
UCIIOJIb30BaTh
CBOM B3TJISIABI
JUISL pELLICHUS
npoOJieM u
W3BIICUCHUS
KU3HEHHBIX
YPOKOB
Yuurscs
CaMOCTOSITENIEHO
BBIOMPATH CTUJIb
paboTHI,
ONPENECIIATh
3HAYUMOCTD
U3y4aeMoro,
BO3MOXHOCTb
UCIIOJIb30BaTh
CBOM 3HAHUA
pU U3YUYEHUHU
JPYTUX
MPEIMETOB.

KY,

TPYIIIL.
pabota

IT. 33
npoy

Ilons
THS.
?71-4
(¥)-




MyTaresHsl
€ BELIECTBA

poOIeMbl
U3MEHUYHUBOCTH
OpraHU3MOB

U3MEHUYUBOCTH;
BBI/ICIIATD
OCHOBHBbIE
pazIuyus MEXIY
MOAU(DUKALIUSIMU U
MyTalUsIMU;
NEPEYUCIIATh BUJIbI
MyTaluH,
(bakTopkl,
CIIOCOOHBIE
BbI3BATh
yBEIUYCHHE
4aCTOTHI MyTalUH.
O060CHOBBIBATH
OHMOJIOTUYECKYIO
pOJIb MyTaLUH.
[IpuBoauTH
IpUMepbI
U3MEHYHUBOCTH,
HACJIeICTBEHHOCTHU
u
IPUCTIOCOOIEHHOC
THU PACTCHUU U
KUBOTHBIX K Cpefie
oOuTaHus

PabGoras no
MPEITOKCHHOMY
17§
CaMOCTOSITEIIbHO
COCTaBJICHHOMY
MIaHy,
MCITOJIB30BATh
HapsIy ¢
OCHOBHBIMH U
ITOTIOTHUTEIIBHBIC
CpeAcTBa
(cpaBouHas
mTepaTypa,
KOMIIBIOTED).

IT.
OcCy11eCcTBIATD
ITOTUYECKYIO
OTIEPAITUIO
YCTaHOBJICHHSI
OTHOILICHU;

K. Yuutbcs
KPUTUYIHO
OTHOCUTBCS K
CBOEMY MHCHHIO,
C IOCTOMHCTBOM
MPU3HABATH
OIIMOOYHOCTD




CBOETO MHEHUS
(ecim 0HO
TaKOBO) U
KOPPEKTUPOBATH
ero

12

OcHoOB
HbBIC
METO/I
bl
ceJieK
1005071
pacre
HUM,
JKUBOT
HBIX U
MHUKPO
opraH
U3MOB

Cenexuusi.
I'ubpuan3an
usl.
MaccoBbiit
oTbop.
NupuBunyan
BHBIN OTOOP.
YHucrteie
JIMHHM.
bnuskoponac
TBEHHOE
CKpElIMBaHU
€.
I'erepo3suc.
MexBuaoBa
s
rudpuam3ai
usl.
HckyccTBeH

Onpenenstor NOHATHS,
dbopmMHpyeMBbIE B XO/1€
U3YUYCHUSI TEMBI:
«CEIICKIUSD,
«TUOpUIU3AIUY,
«MaccOBbIH 0TOODY,
«UHAUBUTyATbHBIN
0TOOP», KYUCTHIE
JUHUNY,
«OJIM3KOPOICTBEHHOE
CKpEIIUBAHUE,
«TETEePO3UCH,
«MEXBUIOBASI
TUOPUAN3ALIUS,
«UCKYCCTBEHHBIN
MyTareHes»,
«OMOTEXHOJIOTHS,
«AHTUOMOTUKI.
XapakTepusyroT

MaBaTh ONpEJEICHHE
TEPMHUHAM.
Ha3biBaTh LEHTPHI
MPOUCXOXKIECHUS
KyJIbTYPHBIX
pacTeHui

XapaKTepU30BaTh
3a/1a4y U LEHTPOB
MPOUCXOXKACHUS
KYJIbTYPHBIX
pacTeHuil ¢ MECTaMu
pacronoKeHus
BHAYCHHUECOOOCHOBLIB
ATh COBITQJICHUE
BEJTUKUX JIPEBHUX
LIMBUJIM3ALIAM;
MPUBOIUTH IPUMEPHI
MCII0Jb30BaHUS
YUYECHBIMHU B
CEIEKIIMOHHON

aboTe 3aKoHa

P:
KOPPEKTUPOBAT
b 3HAHUA U
00OBEKTUBHO UX
OLIEHUBATE.

II: ymenue

paboTaTh c
TEKCTOM,
BBIJICTISTH B
HEM TJIaBHOE,
AHanu3upoBar
b, CPaBHUBATb,
KJ1accuGUIMpO
BaTh "
0000111aTh
TOHATHS.

K:
OTCTaUBaIOT
CBOIO  TOYKY
3peHus,

MPUBOJSAT

OCMBICIUBAIOT
IPUYHUHBI
MHOT000pa3us
YKUBOTHOT'O
Mupa

UHM,
Oecena,
JIEKIIUS

I1.34
npoy

Ilons
TS

YUYUT
b. 71-
4 (y).
Iloar
OTOB
UTb K

YPOK

ceMu
Hapy
€000
IICH
us
ctp.l1




HBIN
MyTareHes.
buorexnono
TH.
AHTHOUOTHUK
u

METOBI CEJICKIIMOHHOM

paboTHL.

CpaBHHMBAIOT MacCOBBIN

Y UHAWBUIY AJTbHBIN
oT0op.

['otoBsT cooOieHus K
YPOKY-CEMUHAPY
«Cenekius Ha ciayx0e
YEIIOBEKAY

rOMOJIOTHTYECKUX
psiIoB
HAaCJIEACTBEHHON
M3MEHUYNBOCTH
TaBaTh OMPECICHIEC
TCPMHUHAM.
Ha3bpiBaTh OCHOBHBIE
METOJIbI CEJICKITUH;
BUJIbI THOPUTU3AIIAH
XapaKTepHU30BaTh
OCHOBHBIE METOJIbI
CCJICKITUH, BUIBI
rudpuM3anuu,
SIBJICHUE TETEPO3HUCA;
BHATh METO/IHKY,
MO3BOJISTIOIIYFO
Mpeoa0IeTh
CTEPUIILHOCTh
MEKBHUIOBBIX
(MEXPOJ0BbIX)
ruOpuI0B.
[TprBOANTH
MpPUMEPbI
CCIIEKITMOHHBIX
pabot

aApryMEHTBI,
YMeTh
B3[VIIHYTh  HA
CUTYAIUIO c
WHOM ITO3UIIUH
U
JIOTOBApPUBAThHC
s C JIIOAbMH
WHBIX TTO3UIIUM.
OTtcranBas
CBOIO TOYKY
3peHus,
MPUBOJIUTH
aApryMEHTBI,
MOATBEPXKAast
ux QakraMmu.
P:
KOPPEKTUPOBATh
BHAHUS U
00BEKTUBHO UX
OIICHUBATb.

I1.. laBaTh
OTIIPEICICHUE
MOHATUSIM Ha
OCHOBE
M3y4EHHOTO Ha

a3JIMYHBIX

53.




MpeaMeTax
yaeOHOTO
Marepuana;
[TpeobpazoBbIBAT
b UH(POPMAITUIO
M3 OJHOTO BUJA B
PYTOU U
BBIOMPATH
YAOOHYIO /ISt
cebst hopmy
(bukcau u
MpeaCTaBICHUS
nHpOpMaIUH.

K: orcrauBaro1
CBOIO TOUKY
BpeHMUs,
MPUBOJISAT
ApTYMEHTHI,
'YMETh B3IJISIHYThH
Ha CUTYAIUIO C
MHOM TO3ULINU U
TOTOBapUBAThHCS
C JIFOJIbMU UHBIX
[TO3ULIAM.
OTcranBas CBOIO
TOUYKY 3PCHHUS,
MPUBOIUTH
ApTYMEHTHI,




MOATBEPIKIAS UX
dbakTamu

13

0O0600mma
FOII[A I
YPOK-
CeMUHap
[To Teme
«Cenex
LTS

Cenexuus Ha
cinyx0e
4eJIoBeKa

BricTynaror ¢
COOOIICHUSIMH,

00CYXKJIat0T COOOIIEHUS
C OJTHOKJIACCHUKAMHU 1

YUUTCIAMU

JIaBaTh
onpeiesieHHe
TEPMHUHAM.
Ha3zwiBath
CHOCOOBI CEJIEKINU
OpraHU3MOB;
MIEPEUUCIIATh UX
CBOMCTBA U
3HAYECHHE
XapaKkTepru30BaTh
0COOEHHOCTH

P:Ymeror
OpraHu30BbIBAT
b BEITIOJTHEHHUE

3aJaHui

YUUTENS,
aHaJU3UPOBATh

pe3yJbTaThl
cBOel paboThI

Ha YpOKE.

II: Ymeror
BOCIIPOU3BOIU
Tb
uH(popManuio
10 TaMSTH,
JlaBaTh
ONPEEIICHUE
MTOHSATHSM,

CTPOUTH

pedeBbie
BBLICKA3bIBAHUS,
yCTaHaBJIMBATh

MPUYUHHO-
CJIEICTBEHHBIE
CBSI3H.
K: YMmenune

paboTtath B

BriOupatot
IICJICBBIC U
CMBICJIOBEIC
YCTaHOBKHU B
CBOMX
JICUCTBUSIX U
MOCTYIIKaX .

Kpar
KO€
coje
pKaH
ue
rJ1aB
bl 3
nepe
CKas3.




rpymnmax,

00CyX)IaTh
[Tonyns| Ilonstue o Onpenenstor NOHATHS, J1aBaTh : Yunutecs HNHM, I1.35
I[IMOHHO-| BUC. (popMpreMHe B X0Ji€ ONpcCACICHUC CaMOCTOATCIIbH | OCMBICIIMBATDH 6CCCI[a, po4
BU10BOM Kpurepuu W3YYEHHS TEMBL: «BUII», TCPMHUHAM. O NOCTaBHTE SHa4MMOCTb | JICKILMA |
, . HaswiBaTh 1eab paboThl, | JaHHOU TEMBI,
YPOBEHB| BUJA! «mopdosorudeckuit Kput
. KpUTEPUH BUJA COCTaBUTH YUUTHCS

: 0bmas| MopQonorHde KpHTEPHH BHY, XapaKkTepru30BaTh IJIaH U HCIIOJIh30BaTh cpun
XapaKkTe| CKknu, «usmonornyecKkui OCHOBHYIO MOCJICIOBATENb | CBOM B3TJISIbI BHAa
pUCTUKA| PUBHOJIOTHYE | KPUTEPUI BUIaY, CHCTEMATHYECKYIO HOCTb JUTSL pETIICHUS YUUT

CKUH, «TEHETUYECKUU eUHULY B JNEUCTBUN npo0semM u b.

TEHETUYECKU | KPUTEPUM BUIAY, OuoJoruu, ,CIINYUTD U3BJICUCHUS

i, N — KpUTEPUH BUJA pe3yJbTaThl U KU3HEHHBIX

. (Mopdonoruuecku BHECTHU YPOKOB
AKOJIOTUYECK | KpUTEPUM BUIAY, .
. b . , HE0OXO0AMMBbIE

uH, «reorpapUyCCKun (U3MOIOTUYECKH, | JOMOJHEHUS,

reorpapuyec | KpUTEpHI BUIAY, FeHETUYCCKHUH, OILICHUTh

KHM, «UCTOPUYECKUU AKOJIOTUYECKHH, CTENEHb

HUCTOPUYECKHU | KPUTEPUI BUIAY, reorpapuyecKuid, YCOCUIHOCTH

it. Apea. «apean, «IoNyysusy, | ACTOPHUIECKH). CBOCH

[MomyssAnus. | «cBoWcCTBa HHHHBHFyaHBH

. . oif

CaolicTBa MOMYJISALINIY, 06PA30BATEIbH

nonyJIsSiui. | «OUOTUYECKHUE oii

buortnueckue | coobmiecTBay. NeATeIbHOCTH.

cooOmectBa. | J[aroT xapakTepucTUKy Il : ymenue

Jlabopamop | KpuTepueB BUA, HaXOJUTh

Haa paboma | NOMYJISAIMOHHON HYKHYIO




N3yyenue
Mopdoaoruy
€CKOT0
KpUTEpUS
BHJIA

CTPYKTYpPBI BUJIA.
OnuceIBatoOT CBOMCTBA
IOITYJIALIUH.
OOBICHSIOT POJIb
pENpOLYKTUBHOMN
U30JISIUU B
NoJIeP>KAHUH
LEJIOCTHOCTHU BHJIA.
Beimonustor
IPAKTUYECKYIO padboTy
110 U3yUYEHUIO
MOP(OTOruYECKOT0o
KpUTEpHS BUJA.
CwmbICIIOBOE YTEHNE

uH(pOopMaIuIo,
UCII0JIb30BaTh
pa3nuvHbIe
MCTOYHUKHU
MOJIyYeHUS
uHpopmanuu,
NPEe/ICTaBIATh
uH(popManuio
B BUJIE CXEM
,Ta0JINIL 1
KOHCITEKTOB.
K : orcraBarth
CBOIO TOUKY
3peHus
MPUBOJIUTD
apryMeHTHI,
NOATBEPKIATh
UX MpUMEepaMH,
C
JIOCTOMHCTBOM
MPU3HABATh
CBOM OLUIMOKHU
u
KOPPEKTUPOBAT
b 3HAHMS,
B3aMMOOLICHHB
aTh JpyT
apyra.




(DKo0r
MUYECKUE
(bakTop
bI 1
YCJIOBUS
CpEIbI.

Tect

ITonstue 00
YKOJIOTHYECK
170.
dakTopax.
YcnoBus
Cpebl.
DKoJIoruyec
KUe
(bakTophI:
abMoTHYECK
ue,
OMOTHYECKU
c,
AHTPOTIOTEH
HEBIE.
DKoJIoruyec
KUe
YCJIOBUSL:
TEeMIIepaTyp
a,
BJIQYKHOCTb,
CBET.
Bropuunsie
KJIMMaTH4eC

Onpenenstor NOHATHS,
dbopmupyemsbie B X0J1e
U3YUYCHUSI TEMBI:
«abuoTHYeCKue
JKOJIOTHYECKHUE
(bakToph,
«OUoTHYECKHUE
IKOJIOTHYECKHUE
(bakToph,
«AHTPOIOTEHHBIE
AKOJIOTHYECKHUE
(bakToph,
«9KOJIOTUYECKHE
YCJIOBUS», «BTOPUYHBIE
KJIINMaTUYECKHE
dakTopb». JlaroT
XapaKTePUCTUKY
OCHOBHBIX
AKOJIOTMYECKUX
(bakTOpOB U yCIOBUU
Cpelbl.
YcraHaBIMBarOT
PUYUHHO-
CJIC/ICTBEHHBIE CBSI3U HA
npuMepe BIUSIHUS

I1.36
npoy

[lepe
CKas3.

[Tons
THSL.




KHE
(bakTopBHI.
Bnusiaue
JKOJIOTUYECK
UX yCIOBUU

9KOJIOTHYSCKHUX
YCJIOBUM HA OPTaHU3MBI.
CMBICIOBOE UTEHUE

Ha
OpraHU3MbI
IIpoucx| [Ipoucxoxn | OnpenenstoT NOHATUSA, | AaBaTh P: Yuarcsa KY, I1. 37
OKJICHH| CHUEC BUJOB. (popMpreMHe B X0Ji€ OIIpCACIICHHUC CaAMOCTOATCIIBHO | HUCIIOJIB30BAaTh | I'PYIIII. po4
¢ BiIOB.,| PasBuTHe U3yUeHHs TEMBL: TEPMHUHAM. nogTaBHTb Heib | CBOM B3IUIAABI | paboTa
HaspiBate pamununpadoTsI Ha MHp U1
Pa3BuTH| SBOJIOLMOHH | «3BOJIIOLHSY, «TEOPUS ¢ P ’ pA [Tons
YYEHBIX- COCTABUTh IUIaH | OOBSICHEHUS
e BIX aApBUHA», «ABUKYIIUE .
Hap > W1 ym 9BOJIIOIIMOHUCTOB; U pa3JIM4YHbIX ™A
HBOJIIOLL| IIPEACTABIICH | CUJIbI DBOIIOLIUNY, OCHOBHEIE [10CIICHOBATENBH]  CUTYALHid, 71,4
MOHHBIX| M. «M3MCHYMBOCTHY, IIOJI0’KEHUS TEOPUU CTh JEUCTBUI pelieHus ITACH
npeacta| OCHOBHBIE «0Oopnba 3a Y. JlapBuna I : ymenue BO3HUKAIOIINAX M.
BJICHUM | ITOJIOKEHHS | CYLIECTBOBAHHEY, HAXOIUTh npo0ieM 1 2,3.5,
Teopuu Y. «ECTECTBEHHBIN 0TOOPY, XapakTepU3OBaTh  HYKHYIO M3BIICHCHNA
OCHOBHBIE mHpOpManuio, KU3HEHHBIX
JapBuHa. «CUHTETUYECKAS TEOPHS
3 MIOJIO’KEHHSI TEOPUH MCIIOIb30BaTh YPOKOB
BOJIOLHA. | SBOJIOLHID. Y. lapBuHa; pa3iInyHbIe Oco3HaBaTh
Teopus J1aloT XapaKTePUCTHKY | 0GOCHOBBIBAT POIIBHCTOYHHKH CBOU
HapBuHa. U CPaBHUBAIOT Y. lapBuna B IOy 4EHUS UHTEPECHI,
JIBrKymue | DBOJIOLMOHHBIE pa3BUTUHU MH(pOpPMAaLIUN. HaxOJUTh U
CHUILL [peACTaBICHHS 3BOMOLMOHHBIX K : oTcTaBaTh M3y4arh B
ujeu. Bol
ssomommm: | JK.B.Jlamapka u ne JENATh  (CBOO TOUKY y4yeOHUKaxX Mo
o011iee U pa3IMuHOE BPEHUS pa3HbIM

HU3MCHYHUBOC

OCHOBHBIC ITOJIOKCHU S




Tb, OOpbOA
3a
CyHLIECTBOBA
HHE,
€CTECTBCHH
BIi1 0OTOOD.
CunrteTnuec
Kasi Teopusl
ABOJIFOIUHT

yuyenus Y./lapsuna.
OOBsCHSIOT
3aKOHOMEPHOCTH
3BOJIFOLIMOHHBIX
IIPOLIECCOB C MO3ULIUU
yuyeHus Y./lapsuna.
['otoBaTt cooOuieHus
WJIY NIPE3ECHTAlUU O
Y./lapBHUHE B TOM YHCIIE
C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX
TEXHOJIOTUH.
PaGoTatot c
HNuTepHerom kak ¢
HUCTOYHUKOM
uH(popMauu

B 3BOJJIFOITMOHHBIX

Teopusx Jlamapka u

JlapBuHa,
XapakTepusys

OCHOBHYIO 3aCIIyry

Y. lapsuna

[IPUBOJIUTH
ApPTYMEHTBHI,
MOATBEPKIAThH UX
MIPUMEpPaMH.

P ymeroT o1ieHuTE
CTETCHb
YCIEUTHOCTH
CBOEH
MHIMBUYaJIbHOU
oOpazoBaTeIbHON
e TeIbHOCTH.

/] :aHanmu3upyIoT,
CpaBHMBAIOT,
KJIaccuuuupyet
1 00001IaeT
MOHSTHS;

naroT
OTpeeIeHHEe
MOHATHSIM Ha
OCHOBE
M3y4YEeHHOTO Ha
pa3IUYHbBIX
mpeaMeTax
yaeOHOTO
MaTrepuana;

K- ymeror

CIyIIaTb YYHUTCIIA

npeaMeTam
Matepuai (13
MaKCUMyMa),
MMEIOIIUN
OTHOUIEHUE K
CBOUM




1 OTBCYATh HA

CUCTCMATHUYCCKHC

CTCIICHb

Oco3HaBaTk

BOIIPOCHI
buosor | [lonynsuno | OnpenenstoT NOHATUSA, J1aBaTh P: Yuurbcs NHM, I1.38
MUyeckKas | HHad (popMpreMHe B X0Ji€ ONpcCACICHUC CaMOCTOATEIIbHO |OCMBICINBATH 6CCCI[a, po4
KiaccH | reHeTHKa. U3yUeHHs TEMBL: TEpPMHUHAM [TOCTABUTh LENb |3HAYUMOCTH JEKIUSA
XapaKTepu3oBaTh [PabOTHI, JAHHOW TE€MBI,
(bukamy | U3sMEHYMBOC | «IIOMYJISIIIUOHHAS [Tons
DIIEMEHTAPHYIO  [COCTABUTH IUIAH |YUUTHCS
5T Th TCHETHUKAY, THe?
EAUHULLY 151 UCIIOJIb30BaTh
[Momyns | reHOGoHAA | «T€HODOHI. HBOJIOLIMU [TOCJIEA0BATEIbHACBOM B3TJIsA bl 1-5
Ksl KaK HaspIBaroT npuyYrHEI (MOMyJSLUI0),  (CTh ACHCTBUM |71 PEICHHs (¥),
DIEMEHT U3MEHYUBOCTHU o0ocHoBbiBaTh Il : ymenue npo0iem u 3a;1.2
ApHAsT reHoOH . POJIb NOMYJISALMMI B HaXOAUTh U3BJICUCHUS
e I TIPUBOAST IPUMEpHI, DKOJIOTUYECKUX  |[HYKHYIO YKU3HEHHBIX
CUCTEMAX. MH(pOpMaALUIO, |yPOKOB
BBOJIIOL JIOKa3bIBAIOIIINE
5 . IIpoBoauTh MCIIOJI30BaTh | Y4arcs
HH TPUCTIOCOOUTCILHBIN CPaBHUTEJIBHYIO  [pa3JIUYHbIC UCIIOJIb30BaTh
(amanTUBHBI) XapakTep XapaKTePUCTUKY MCTOUYHUKHU CBOM B3IJISI/IbI HA
U3MEHEHUI TeHO(OHAA. | OPraHU3MEHHOTO U [IOJIYYCHHUS MUp U1
OOGcyxaatoT npooIeMbI NOMYJISIITUOHHO-  MHGOpPMAIMU.  |0OBICHEHUS
JBHKYIIUX CHIT BU10BOrO ypoBHer K : oTcTaBarh  |pas3IMyYHBIX
YBOJTIOLIAY ¢ TO3HLIHA OpraHM3alu  (CBOIO TOUKY CUTyaluu,
. YKUBOW NMPUPOABI BPEHUS penieHus
COBPEMEHHOM
NaBaTh [PUBOJIUTH BO3HUKAKOLIUX
OHOJIOTHUN. 6
ONpENENEHUE  @PTYMEHTBHI, npo0JieM u
CMBICIIOBOC YTCHHE TEpMUHAM [MOATBEPKAATh UX U3BJICUYCHUS
XapaKTepU30BaTh [MPUMEPAMMU. YKU3HEHHBIX
OCHOBHBIE P yM€erOT OLIEHUTE YPOKOB




KaTeropuu; YCHEIIHOCTH CBOM UHTEPECHI,
OPU3HAKH LIAPCTB  (CBOEH HaXOJUTh U
YKUBOM IIPUPOABLl MHIAMBUAYaIbHOW U3y4aTh B
(oTIenoB, KJ1accoB, (00pa3oBaTeIbHON yueOHUKAX MO
CEMEHCTB NEATEIIBHOCTH.  |pa3HbIM
LBETKOBBIX /1 :aHaMU3UPYIOT, IPEAMETAM
pacTeHul; CpPaBHHUBAIOT, Matepuai (13
NOJILIAPCTB, TUNOB KJIACCUDUIIMPYET| MAKCUMYyMa),
U KJIaCCOB 1 00001IaeT UMEIOIUN
AKUBOTHBIX). MOHSTHUS; OTHOUIEHUE K
Onpenensth ITaroT CBOUM
TAaKCOHOMUYECKYIO OIpeaesieHne
NPUHAAJIEKHOCTh [IOHATUSAM Ha
pacTeHun OCHOBE
M3Yy4YEHHOTO Ha
pa3IUYHbIX
MpeaMeTax
yaeOHOTO
MaTrepuana;
K- ymeror
CIIyLIaTh YYUTEIs
M OTBEYATh HA
BOITPOCHI
boprba | bopsba 3a OnpenenstoT NOHATUSA, | AaBaTh P- BelOEnSIOT Oco3znaror KY, IT 39
3a CYILECTBOBA (popMpreMHe B X0Ji€ OIIpCACIICHHUC U OCO3HAIOT TO, AKTHUBHOC rpymil. po4
cymmecTs| Hie. DOPMBI | M3yUEHUS TEMB: TEPMUHAM. 4TO yKe B3aUMOJIEUCTB | paboTa
oBaHuUe | OOpHOBI 32 «BHYTPUBHUIOBAS HaspiBats Gopmer YCBOCHO, HE JKUBBIX [Tons
00pbOBI 32 BHOCST OpraHU3MOB C
u cyliecTBoBa | 6opr0Oa 3a TUSL.




€CTECTB
€HHBIN
otbop

Hue. opmel
€CTECTBEHHO
ro oT6opa

CYILIECTBOBAHHEY,
«MeXBHUI0Bast 60prOa
3a CyIIECTBOBaHUEY,
«0Oopnba 3a
CYILIECTBOBAHHE C
HEeOJIaronpUsTHbIMU
YCIIOBUSIMU CPEJIbI»,
«CTaOMIN3UPYIOIMIA
€CTECTBEHHBII 0TOOp»,
«ABWXKYIIUN
€CTECTBEHHBIN 0TOOPY.
XapakTepusyroT GOpMBI
O0pBLOBI 32
CYILIECTBOBAHUE U
€CTECTBEHHOTO 0TOOpA.
[IpuBogsaT npumepsl Ux
IPOSBJICHUSI B IPUPOJIE.
PazpabaTeiBatoT
AKCIIEPUMEHTHI 110
V3YYEHUIO IEUCTBUMN
oT00pa, KOTOpbIE
CTaHyT OCHOBOH
Oyaymiero yueoHo-
UCCJIeI0BATEIBCKOIO
IPOEKTA.

CYIIIECTBOBAHHE,
(bopMbI
€CTECTBEHHOTO
otbopa
XapaKTEPHU30BaTh
dbopmbl OOpHOBI 32
CYIIIECTBOBAHHE,
poJib
€CTECTBEHHOTO
oTOOpa u ero
(bopMBI.
CpaBHUBATH
CTaOMIIM3UPYIOLLU
U U IBIKYIIUN
otoop. [IpuBoauTh
IPUMEPHI
aJanTalun KaKk
pe3ynbTaTa
JNEUCTBUSA
€CTECTBEHHOTO
otbopa,
IPOUCXOSIIETO
TI0]T TaBIICHUEM
O0pBOHI 32
CYILIECTBOBaHHE

HE00XO0IMMbIE
JIOTIOJTHEHUS.

[1- uccnenyror,
HaxoJAT U
OoTOHUpAIOT

HEOOXOIUMYIO

uH(popManuio
u
CTPYKTYPHUPYIO
T ee.

K- cnymaror
YUUTES,
OTBEYAIOT HA
BOIIPOCHI

OKpY Karouen
CpEIION.

734
NUCh

oCT-€

(y)-




CMBICJIOBOE UTEHHE

Bunoo
Opazo
BaHUC

[lonsTHE O
MUKPO3BOJIIOL
uu. M3onsuums.
['eorpaduueck
oe
BU1000pa3oBa
HUE.
MUKpO3BOIIIO
ITHsI.
N30msmus.
PenpoayKTuBH
ast U30JISIIUS.
Bunoo6pazona
HUE.
['eorpaduueck
oe
BU1000pa3oBa
HUEC

Onpenenstor NOHATHS,
dbopmMHpyeMBbIE B XO/1€
U3YYCHUS TEMBI:
«MHUKPOIBOJIOLIUS,
«UA3OJISIAS,
«pEeTNpPOAYKTUBHAS
U30JISIIHS,
«BUJ000pa30BaHUEY,
«reorpaguyeckoe
BUJI000pa30BaHUE.
XapakTepusyroT
MEXaHU3MBbI
reorpauyeckoro
BUJI000pa30BaHus €
UCTIOJb30BaHUEM
pUCYHKa yuyeOHUKa.
CMBICIIOBOE UTEHHUE C
MOCTIE Y FOLITUM
BBIJIBIDKEHUE TUTIOTE3 O
JIPYTUX BO3MOKHBIX
MEXaHHU3Max
BUJ1I000pa30BaHUS

JaBaTh
onpeaeneHue
TEpMUHAM.
Ha3ssiBath
OCHOBHBbIE (hOPMBI
BUJ1000pa30BaHUS
XapaKkTepUu3oBaTh
nporecc
MUKPOIBOJIIOINH,
€ro OCHOBHBIE
(bopMbI;
IPUBOJIUTH
IPUMEPHI.
Jloka3bkIBaTh, 4TO
JBUKYIIEMY
oTOOpy
MPUHAICKUT
peniaroias pojb B
npoueccax
BUJI000pa3oBaHuUsl,
4TO
HACJIEJICTBEHHOCTb,
U3MEHYUBOCTb,
6opn0a 3a
CYIIECTBOBAHUE U
€CTECTBCHHBIN
0TOOP SIBJISIFOTCSI

P- BHOCHAT
HE00XO0ANMBbIE
JOTIOJTHEHUS,
BBIICIISIOT U
OCO3HAIOT TO,
YTO MOJIEKUT
YCBOEHHUIO.
I1-
CTPYKTYpHUPYIO
T y4eOHBIH
MaTepuail,
BBIJICJISIIOT B
HEM TJIaBHOE
K-
BOCIIPUHUMAIOT
uH(popManuio
Ha CIIyX,
OTBEYaTh HA
BOIPOCHI
yUUTENS

Oco3HaT
MHOT000pasue
’KHBOTHOTO
MHUpa Ha
3emiie.

UHM,
Oecena,
JIEKIIUS

I1.40
npoy

Ilons
THSL.
?71-4
YCTH




ABUXKYIIUMU

cujIaMu
JBOJIIOLIUH.
XapaKkTepu30oBaTh
poJib B
BUJ1I000pa30BaHUU
Pa3JIMYHbBIX
MEXaHU3MOB
U30JSILHAN
Makp | Ilonstne o | Onpenenstor NoHATHS, | J1aBaTh P- mimanupytor OcoznaBars | UHM, 1141
02BOJI | MAKPOABOJIIO | GOPMHUPYEMBIE B XOJIE ONpeacICHUC n CBOU Oecena, poY
oM | LU, W3yYeHUS TEMBI: TEPMHUHAM. IIPOTHO3UPYIOT WUHTEPECHI, JeKmus |
Hanpasnenun | «MakposBOIIOLHS, Haspizars pE3yIIbTaT 1 HAXOITL 1 Pabo
OCHOBHBIE BHOCSIT U3yyaTh B
7 «HATpaBJICHUA TaKCOHOMUYECKHUE | HEOOXOAUMBbIE | YYEOHHKax Mo rac
MAaKpOd3BOJIIO | IBOJIOLIUNY, TPy, JIOTIOTHEHHS. pasHbIM HOHS
uuu. [Tytu «Ounonorndeckui IPOLIECCHI, I1- HaxonsaT u npeaMeTam THUSM
JOCTHXKEHHUS | IPOrpeccey, SABJISIOLLAECS oTOMparoT Matepuai (13 u.
ounosjoruyec | «OMOJIOTHYECKUIA ABHKYTIAMH HEOOXOMMMYIO | MaKCHMyMa),
KOTO perpeccy, cujIaMu uH(popManuio MMEIOLIUI
MaKpO3BOJIIOLIUU u OTHOILIEHUE K
nporpecca «apomopho3»,
XapakTepru30BaTh | CTPYKTYPUPYIO CBOUM
«uauoazalTanuiy, TIOHATHE T ee. HHTEPECAM.
«ACTCHCPALTHA). «MaKpOIBOIIOLIHS» K-
XapaKkTepu3yrT ; IPUBOJIUTH BBICKa3bIBAIOT
TJIaBHBIC HAIIPaBJICHUS J0Ka3aTCJIIbCTBA CBOIO TOYKY
3BOJTIOIIHL. MaKpO3BOJIIOLUH. 3peHUs

CpaBHUBAIOT MUKPO- U




MaKpO3BOJIIOIHIO.
O06cyxaatoT npoOIeMbl
MaKpO3BOJIIOIUH C
OJIHOKJIACCHUKAaMU U
YUHUTEIIEM.

PaGoTartot c
JIOTIOJTHUTETbHBIMU
UH(OPMaIIMOHHBIMU
UCTOYHUKAMHU C LIEJIbIO
NOJATOTOBKHU COOOIIEHUS
WIA MyJIbTUMEHNA
npe3eHTaluu o gakrax,
JOKa3bIBAIOIINX
ABOJTIOLUIO

0000111
aroIuu

YPOK

IIpose
po4YHa

padora

BricTynaror ¢
COOOIICHUSIMH,
00CYXKJIat0T COOOIIEHUS
C OJTHOKJIACCHUKAMHU 1
YUUTEIISIMU

JaBaTh
OTpe/ieTICHUE
TEPMHUHAM.

Ha3zeiBaTs »Tarnst
Y BUJBI YBOJIIOIMY;

MEPEYUCIIATD UX
CBOWCTBA U
3HAUYEHUE

XapaKkTepru30BaTh

0COOEHHOCTH

P:Ymeror
OpPraHu30BBIBAT
b BBIIIOJIHCHUEC
3aJaHui
YUUTES,
aHAJIN3UPOBATh
pe3ybTaThl
cBOEl paboThI
Ha YpOKE.

II: Ymeror
BOCIPOU3BOIH
Tb

BriOupatot
IICJICBBIC U
CMBICJIOBEIC
YCTaHOBKHU B
CBOMX
JICUCTBUSIX U
MOCTYIIKaX .

Crp.
196-
198

npoy

[lepe
CKas.




uH(popManuio
IO MaMSITH,
JaBaTh
onpeeneHue
TTOHATHSIM,
CTPOUTH
peueBbIe
BBICKa3bIBaHUS,
yCTaHaBIUBATh
MIPUYHHHO-
CJICICTBECHHBIC
CBSI3H.

K: Ymenue
pabortath B
rpyrmmax,
00CyX)IaTh

DKocHu
CTEMH
1301
ypoBe
Hb:
Coo00
IICCTB

YKOCHU
cTeMa,
ouore

buotnuecko
e
COOOIIECTBO,
1580051
OMOIICHO3.
OKocHucTeMa.
buoreoneno
3

Onpenenstor NOHATHS,
dbopmMHpyeMBbIE B XO/€
U3YUYCHUSI TEMBI:
«OMOTHYECKOC
COOOIIECTBOY,
«OHOIICHO3Y,
«IKOCHUCTEMAY,
«OMOTCOIICHO3Y.
OnuceIBalOT U
CpPaBHUBAIOT
9KOCHCTEMBI

TEPMHUHAM.
Ha3zsiBaTh
MIPUPOTHBIC
cooOmiecTBa.
Ilepeuncnars
9JIEMEHTHI
sKOTOMNa, OMoTona
1 OMoreorecHo3a
XapaKTepHU30BaTh
MPUPOTHBIC
coo0ImecTBa, ux
OCHOBHBIE

P- onpenesstror
1enb paboThl,,
KOPPEKTUPYIOT
3HAHUS
-
aAHATTU3UPYIOT
"
nuddepenup
YIOT
MOJTYYCHHBIC
3HAHMS.

VYuyarcs
HCMOJIb30BaTh
CBOU B3IJISI/IbI

Ha MUP IS
00BbSICHEHUS
Pa3IMYHBIX
CUTYyaLUH,
pelieHus
BO3HUKAIOUIUX
npobJieM u
U3BJICUCHUS
KU3HEHHBIX

UHM,
Oecena,
JIEKIIUS

I1. 42
npoy

Ilons
THUSL.
71
M1Ch
M. &,

3(y)




OLICHO Pa3JIMYHOTO YPOBHS. CBOMCTBa U K- ymeror YPOKOB
3 [IpuBOAAT IPUMEPHI 3a/J1a4M; CIyliaTh Oco3HaBaTthb
YKOCHCTEM Pa3HOTO HepeunCIaTh YUUTENS U CBOU
YPOBHAL BaOXKHEUIIINE OTBEYaTh Ha UHTEPECHI,
KOMIIOHEHTHI BOIPOCHI HaXOJUTh U
KapaKTepu3yIoT HKOCUCTEM U UX U3y4aTh B
aKBapuyM Kak KJTacCH(UKAIIHNIO; y4eOHHKAX 110
HCKYCCTBCHHYIO POJIb PETyISITOPOB pa3HbIM
AKOCHUCTEMY B MOJICP>KaHUHT npeaMeram
YCTOWYUBOCTH Matepuai (13
DKOCHCTEMBI. MaKCUMyMa),
IIpoBoauTh MMEIOIIUN
CPaBHUTEIIBHYIO OTHOIIICHUE K
XapaKTEePUCTUKY CBOUM
co00I11IeCTBA,
YKOCHUCTEMBI,
OMOreoleHo3a.
[TpuBoaUTH
IPUMEPHI
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
CO00IIeCTB
Cocra | Bunosoe Onpenenstor NOHATHS, JaBaTh P- OcwmpicnuBaror | UHM, I1. 43
BU p33H006p33H (popMpreMHe B XOJI€ OIIPCACIICHUC OpPraHU30BHIBA CAUHYIO Occena, npou
cTpyK | e. W3yTEHNIS TEMBI: TEPMUHAM. 0T OPUPOJIHYIO | JICKIIUS
Ha3piBaTh rpymnmsl | BBITIOTHEHUE 1[ETTOCTHOCTh
Typa | Mopdoisoru | «BUaOBOE . [Tons
OpraHU3MOB, 3aIaHu i
cooO111 | yeckas u pazHooOpaszue», COCTABIAIOLIHE yunTens, THSL.
€CTBa | MPOCTPAHCTB | BUJIOBOW COCTaBY, Pacc




€HHas «aBTOTPOPBDY, Tpo(pHrUecKyIo JENaroT Ka3

CTPYKTypa «reTepoTpodb», CTPYKTYpPY BBIBO/IBI 110 o

COOOILECTB. | «IPOAYIIEHTHI», coobuiecTsa; pesyibTatam puc.

NEPEeUUCIIATh CBI3U paboTHI.
Tpoduuecka | <KKOHCYMEHTBI», 82-
B DKOCHUCTEMAxX I1- ymeror 84 9
g CTPYKTypa | «PEayLEHTB» 7
PYKTYP peayn ’ (TeppuTOopuanbHble |  padoOTaTh C

COOOILECTBA. | «IPYCHOCTB, «PEIAKHE . TIHIIEBBIE, TEKCTOM, 4

[Mumiesas BUJBI?, MEXKITOIY ISILIAUOHH BBIJCIIATH B [1Ch

LeIb. «BUABI-CPe1000pazoBatT bI€) HEM TJIaBHOE. M.

[InmeBas enn». XapakTEPU3yIOT XapaKTCpU3OBaThH

— MOP(OTOTHUECKYIO H Mopdonoruyecky | K- Belpaxaror

10 U B OTBETaxX CBOU
XKu3HeHHbIE | IPOCTPAHCTBEHHYIO
5 MPOCTPAHCTBEHHY MBICIIH

bopMmBI. CTPYKTYpPY COOOIIECTB. 10 CTPYKTYDY

Tpoduuecku | AHaNU3UPYIOT COOBIIECTBA,

1 YPOBEHbD CTPYKTYPY 3HAYECHUE

OMOTHUYECKUX BUJIOBOTO
COOOIIECTB 10 CXeMe pa3Hoobpasus Kak
HOKa3aTelsl
COCTOSIHUS
cooOIIecTBa;.
Mexs | Tunsl OnpenenstoT NoHATHU, J1aBaTh P- Pa3zBuBaror Oco3naror NHM, 11.44
UJ0BBI | OMOTHYECKH | (GOPMHUPYEMBIE B XO/€ ONpCICICHHUC HaBBIKH aKTUBHOC Oecena, | mpou
e X W3yYeHUS TEMBI: TEPMUHAM. CaMOOILICHKU M | B3aUMOJICUCTB | JEKUHUsA
. HasbiBaTh BUIBI caMoaHaJIM3a. ue )KUBBIX
OTHOUI | B3aUMOOTHO | «HEUTpaIU3M», [Tons
. OMOreo1eHO30B; I[1- ymeror OpraHU3MOB C
€HUsl | HICHMIA. «aMEHCAIIU3MY, ., Ths.?
NePEeUnCIATh CTPYKTYPHUPOBA | OKpyKarouien

opran | HeliTpanusm | «<koMMeHCAIU3M», OXpAHHbIE Tb y4eOHBIH Cpeoi. 3




HU3MOB

3KOCH
CTEMC

Tect

AMeHcau3sm

Kommencan
u3mM.Cumouo
3.
[Iporokoomne
pauus.
MyTtyanusm.
Konkypenun
A.
XUIIHUYECT
BO.
[Tapasutusm

«CUMOHM 03,
«IIPOTOKOOTIEPALUS,
«KMYTYyaau3my,
«KOHKYPEHIIUS,
«XHUITHUYECTBOY,
«TIapa3UTUZM.
Pewaror
JKOJIOTUYECKHUE 3a7a4Uu
Ha IPUMEHEHUE
JKOJIOTHYECKUX
3aKOHOMEPHOCTEM.
[IpuBonsaT npumepsl
MOJI0KUTEIBHBIX U
OTpHUILIATEIIbHBIX
B3aUMOOTHOILIEHUN
OpPraHu3MOB B
MOMYJISALUAX

MEpOTPUATHS 110
COXPaHEHUIO
HKOCUCTEM
XapaKTepHu30BaTh
HKOJIOTHYECKYIO
CYKLECCHIO, €€
npUpoay U
MEXaHU3MBI;
CTaJNH CYKIIECCUU
(mepBUYHYIO,
BTOPHUYHYIO);
000CHOBBIBaTh
3HAYEHUE
CYKLECCHUU.
Brigenars
CXOJICTBa U
pasnuyus B
(GyHKIHOHUPOBaHU
Y Ha3eMHBIX U
BOJHBIX
skocucTeM. JlaBath
XapaKTePUCTUKY
NesATEIbHOCTH
YeJioBeKa Kak
OJIHOMY M3
PETYIUPYIOLIUX
(GakToOpoB B

maTepua,
BBIJICJIATH B
HEM TJIaBHOE
K-
BBICKA3bIBAIOT
CBOIO TOUKY
3peHus

111793
M. !,2

(y)-




OKOJOIH4YCCKHUX

cucTemMax
ITorok | IToToku OnpenenstoT NoHATH, J1aBaTh P- OcwmsbicnuBator | UHM, m.45
U BeIlleCTBA U (bopMpreMBIe B X0Ji€ ONpcCACICHUC OpraHU30BbIBA CAUHYIO 6CCCI[a, po4
BEIIEC | DHEPTUM B | U3YYEHUS TEMBL TEpMUHAM. ot TIpUPOAHYIO | JICKIWA | g
HasbiBaTh rpynmnbl | BBINOJIHEHUE LEJI0CTHOCTh
TBA U | JKOCUCTEME. | «IIMpaMUJIa . Ha
I OpraHU3MOB, 3aJlaHui’ 099
3HEpPT UpaMubl | YUCIEHHOCTH U 271
p paMii COCTABJISIFOLIUX YUHTE, (y
WU B | YUCJIIEHHOCT | OMOMACCHI». TPOPHUECKYIO eNaloT )
9KOCH |U U JlatoT XapaKTepUCTUKY CTPYKTYPY BBIBO/IBI T10
cTteme | Guomacchl pOJIK aBTOTPO(DPHBIX U cooO1ecTsa pe3yibTaTam
reTepoTpodHBIX XapaKTepU30BaTh paboThI.
OpTaHH3MOB B IIOTOKU DHEPIUU U I1- ymeror
BEIllECTBA B paboTtath C
JKOCUCTEME.
p HKOCUCTEMAX, TEKCTOM,
CIIAOT KOJIMYECTBEHHBIE BBIICIIATH B
SKOJIOTHICCKHE 3a/ja MU3MEHEHUS HEM TJIaBHOE.
Ha IPUMEHEHHE SHEPruu B
JKOJIOTUYECKUX npouecce K- BeIpaxaror
3aKOHOMEPHOCTE NepeHoca ee Mo | B OTBETaX CBOU

MUIIEBBIM LIETISIM,
IMPaMU/TbI
YHUCJICHHOCTH U
OMOMAaCCHI.
OO00CHOBEIBATh
HEIPEPBIBHBIN
MIPUTOK BEIIECTB
W3BHE KaK

MBICJIHN




HEO00XONMOE
yCJIOBUE
(GyHKIHOHUPOBaHU
sI DKOCHCTEMBI.
CocTaBnsaTh LICH

NUTaHUs
Camop | Camopassur | Onpeaenstor NOHATHS, NaBaTh P- PazBuBarot Oco3naror NHM, I1.46
a3BUTH | Ue (bopMpreMBIe B X0Ji€ ONpCACIICHUC HAaBBIKH AKTHUBHOC 6CCCI[a, po4
e SKOCHCTEMBI. | H3yYEHUS TEMBL: TEPMUHAM. CaMOOLICHKU M | B3aUMOJICUCTB | JIEKUHUSA
HasbiBaTh BUIBI caMoaHaJIM3a. ue )KUBBIX
9KOCHC | DKOJIOTHYEC | KPABHOBECHUEY, [Tons
OMOreo1IeHO30B; I1- ymerot OpraHU3MOB C
TEMBbI. | Kas «TepBUYHAsA o .
© a p a NEePEeUUCIATh CTPYKTYPHUPOBA | OKpyKarouien ™A
DKOJIOT| CYKLECCHS. | CYKLIECCHS, OXpPaHHbIE Tb y4eOHbIi cpeoii. 71
nyecka | PaBHoBecHe. | «BTOpUYHAs MEPOIPHUSITHUS IO MaTepuall, ITACh
s [lepBuuHnas | cykueccus». COXPaHEHUIO BBIICIIATD B M. «-
CYKIEC | CyKLeccUs. | XapakTepU3yloT IKOCUCTEM HEM INIaBHOC 4 (y).
cus Bropuynas | mpoueccsl XapaKTepusoBath K- Kpar
HKOJIOTHYECKYIO | BBICKA3bIBAIOT
CyKILIECCUS caMOpa3BUTHS KO€
CYKLECCHIO, €€ CBOIO TOUKY
9KOCHCTEMBI. NpHpOIY U 3penns cone
CpaBHHBaAIOT MEXAHU3MBIL; pKaH
NEPBUYHYIO U CTaJNH CYKIIECCUU ue
BTOPUUHYIO CYKIIECCUH. (nepBUYHYIO, IJL.
PaspabaTeIBaroT 1IaHa BTOPUIHYIO); nepe
HOBBIBaTh
YPOKa-3KCKypCHH 000CHOBHIBA CKas.
3HA4YCHUE
CYKLECCHU.

Brigeaste




CXoAcCTBa U

10 MaMsTH,

pa3nuuus B
(GyHKIHOHUPOBaHU
Y Ha3€MHBIX U
BOJIHBIX
skocucteM. JlaBath
XapaKTEePUCTUKY
JeSITENIbHOCTH
YyeNoBeKa Kak
OJTHOMY M3
PETYIHUPYIOINX
(bakToOpoB B
IKOJIOTHYECKUX
CHCTeMax
060613 Dxckypeust B | ['oToBAT oTUeT 00 JaBaTh P:Vmerot BriOupatot l'oto
IOLIUIl | OMOT€OLEHO | SKCKYPCHUH OIIpe/IeIICHUE OpPraHM30BBIBAT |  IICJIEBBIC U BAT
VpOK — | 3 TEPMHUHAM. b BLITIONHEHNE | CMBICTOBBIE oTue
HKCKYPC HazpiBaTh 3aaHui YCTaHOBKH B 06
AJIEMEHTHI YUUTES, CBOMX
A OMOLIEHO30B; aHANIM3UPOBATh | JCUCTBUAX U JKCK
HePEUUCIIATH UX pE3yJIbTaThI MOCTYTIKAX . ypen
CBOMCTBA U cBOEH paboThI u
3HaYCHHE Ha ypOKe.
XapaKTEepU30BaTh IT: YmeroT
O0COOEHHOCTH BOCIIPOU3BOAU
Th
uH(popManuio




JaBaTh
OTIpe/ICIICHHE
TTOHATHSIM,
CTPOUTH
peveBBIC
BBICKa3bIBaHUS,
yCTaHABJINBATh
MIPUYHHHO-
CJICICTBCHHBIC
CBSI3H.

K: Ymenue
pabortath B
rpyrmmax,
00CyX)aTh

buocd
EpPHBIN
ypoBe
Hb!
buocd
epa.
Cpeno
obpa3
yioma

ACATC
JBHOC
Tb

buocdepa.
Cpenoobpas
yromiast

TSI TeTbHOCT
b
OpraHU3MOB

Onpenensitor NOHATHS
«Ouocdepay, «BoaHAs
cpena», «KHa3eMHO-
BO3JIyIIIHAS CPENay,
«IT0YBay, KOPraHU3Mbl
KaK cpefia OOUTaHUSY,
«MEXaHUYECKOE
BO3CHCTBUEY,
«(PU3UKO-XUMUYECKOE
BO3CHCTBUEY,
«repeMenieHue
BELIECTBA», KTYMYC»,
«unbTpanusy.

JlaBaTh
OTIpe/IeICHHE
TEPMHUHAM.
HaseiBaTe cpenbl
KU3HU KUBBIX
OpraHU3MOB;
(baMuIuu y4eHbIX,
paboTaBIIuX B
00J1aCTH U3yYEHUS
ounochepsl
OpPTaHU3MOB K
KHU3HU B
OITPEICIIEHHOU
cpene

P- BeImensaroT
Y OCO3HAIOT TO,
9TO yKe
YCBOEHO,
BHOCSIT
HEO0OXOIUMBbIE
JIOTIOJTHEHUSI.
I1-
UCCIIEYIOT,
HaxoJAT U
oTOMparoT
HEOOXOIUMYIO
uH(popManuio
"

Oco3HaBaThb
€IMHCTBO U
IIEJIOCTHOCTh
OKPY>KarOIIEro
Mupa.

BricTpauBath
cOOCTBEHHOE
LETTOCTHOE
MUPOBO33PEHU
e

HNHM,
Oecena,
JIeK

47
poy
2?1-
3(y)
74
IIUChH




opraH XapakTepusyroT XapaKTepU30BaTh | CTPYKTYPHUPYIO
W3MOB 6rocdepy Kak cpeabl OOuTaHuUs T €e
r06aTbHYIO OpraHU3MOB,
OCOOCHHOCTH K- cnymatot
AKOCUCTEMY.
- pa3IUYHBIX CpeJl YUHTE,
UBOJAT NPUMEPHI
PUBOJAT IIpUMED KU3HU, OTBEYAIOT HA
BO3JICUCTBHS KUBBIX MPUCITOCOOICHHUS BOIIPOCHI
OpraHu3MOB Ha FKUBBIX
pa3uYHbIE Cpebl OpraHU3MOB K
SKU3HH KU3HU B
OITPEICIIEHHOU
cpelne, KOTopble
BbIpa0OTAINCH B
porecce
Kpyro | Kpyrosopor | Onpeaenstor moHATUS | 1aBaTh P: Yuurscs NHM, .48
BOPOT | BEIIECTB B «OMOTreoOXMHYECKU OIIpCACIICHHUC CaMOCTOATCIIbH | OCMBICINBATDH 6CCCI[a, po4
Betec | Grocdepe. LUK, «GHOTEHHBIE TEPMUHAM. O CTABAT L€/ | 3HAYUMOCTH | JEKUUA |
Ha3piBath paboThI, JaHHOU TEeMBI,
TB B buoreoxumu | (muTaTenbHbIE) BEIIESCTB C.23
5 . OMOTreHHbIE COCTAaBJISIIOT YUUTHCS 0
nocd | yeckui a», KMUKpPOTpO(dHbIE
¢ ’ potpod AJIEMEHTBHL; IJ1aH U UCII0JIb30BaTh
cpe TTHKJL. BCIICCTBAY, IEPEYHCIIATE OCIIE0BATEND | CBOU B3IJISAIbI TOHA
buorennsie | «MakpoTpo(HbIE OMOre0XMMHUYECKH HOCTb JUISL peIIeHUs ns,
(muTaTeabH | BEHIECTBAY, € LIUKJIbI JIEUCTBUU npobJieM u 71,2
bI€) BEILIECTB | «KMUKPOIIEMEHTHI». OLCHUBAOT H3BJICHCHUA YCTH
a XapakTepusyor XapaKTEpHU30BaTh CTEIEHb AKU3HEHHBIX o.
0COOEHHOCTH YCHEIIHOCTH YPOKOB
MukpoTtpod | OCHOBHBIE .
5 KpyroBopora cBOEH
HBIE U MOT€OXUMHUYECKUE BEIIECTE B WHIHBHTYATHH

MakpoTpohH

LIMKJIBI HA 3emIie,




bIE
BELLECTBA.
Muxkposnem
CHTHI

UCTIOB3YS
WJUTIOCTpaIuu
yueOHHUKa.
YcraHaBIMBarOT
PUYUHHO-
CJIE/ICTBEHHBIE CBSI3U
Mexay Ouomaccou
(IpOyKTUBHOCTHIO) BU
Jla ¥ ero 3HaYeHUEM B
NnoJAAep>KaHU N
(GyHKIIMOHUPOBAHUS
coo0miecTBa

pupoJie, ero
3HAYCHHUE;
MOCJIEACTBUS
HapyIIECHUS
KpyroBOpOTa
BEIIIECTB B
ouocdepe;
OMOTeOXUMUYECKHU
€ IIUKJIBI a30Ta,
yriiepojaa u
hocdopa;
OOBSACHSTH POJIb
KHUBBIX
OpraHU3MOB B
IO I/IEPIKAHUH
KpyroBOpOTa
OMOTEHHBIX
3JIEMEHTOB

on
oOpazoBaTeabH
on
NS TENbHOCTH.
ITo3naBaTenbH
piec YY/I :
YMEIOT
HaXOJUTh
HYXHYIO
uH(pOopMaIuIo,
UCIIOJIb3YIOT
pa3nuvHbIe
HUCTOYHUKHU
MOJTYyYCHHUS
uH(popmManuu.
KommyHukaru
BHbIC YY1 :
OTCTaBalOT
CBOIO TOUKY
3peHus
PUBOJIST
apryMEHTHI,
MOATBEPKIAIOT
UX MpUMEpaMH,
C
JIOCTOMHCTBOM
MPU3HAIOT
CBOU OIIMOKH




u
KOPPEKTUPYIOT
3HaHUA,
B3aMMOOLICHUB
aroT Japyr
Jpyra.

6):10))
OIS
ouocd
epbl

OBOJIIOIUSI
ouochepsl.
Kusoe
BCIIICCTBO.
buorennoe
BCIIICCTBO.
buokocHoe
BCIIICCTBO.
KocnHoe
BCIIICCTBO.
DKoJoruyec
KU KPU3UC

Onpenensitor NOHATHS
(CKMBOE BEIIECTBOY,
«OuoreHHoe
BEILIECTBOY,
«OUOKOCHOE
BEILIECTBOY», KKOCHOE
BEILIECTBOY,
«IKOJIOTUYECKUU
KpU3UCH.
XapakTepusyroT
MPOIIECCHI PAHHETO
JTara 3BOJIOIUU
ouochepsl.
CpaBHHBaIOT
O0COOCHHOCTH
KpyroBOpoOTa yriepojaa
Ha pPa3HbIX dTanax
3BOJIIOLIUMHU OHOCchepbl
3emiu.

J1aBaTh
OTIpe/ICIICHHE
TEPMUHAM.
Ha3zpiBath
OHMOTCHHBIE
2JIEMEHTHI;
MIEPCUYUCIISATH
OMOTCOXUMUYECKHU
€ LIUKJIBI

XapaKTEPHU30BaTh
0COOEHHOCTH
KpyroBOpOTa
BEII[ECTB B
PUPOJIE, €TO
3HAYEHUE;
ITOCJIEICTBHUSA
HapyIICHUS
KpyroBOpOTa

P- BeImensaroT
Y OCO3HAIOT TO,
9TO yKe
YCBOEHO,
BHOCSIT
HEO0OXOIUMbIE
JIOTIOJTHEHUSI.
I1-
UCCIIEYIOT,
HaxXoJAT U
oTOMparoT
HEOOXOIUMYIO
uH(popManuio
"
CTPYKTYPHUPYIO
T ee

K- cnymaror
YUUTES,
OTBEYAIOT HA
BOIPOCHI

Oco3HaBaThb
€IMHCTBO U
IIEJIOCTHOCTh
OKPY>KarOIIEro
Mupa.

BricTpauBath
cOOCTBEHHOE
LETTOCTHOE
MUPOBO33PEHU
e 1us

HNHM,
Oecena,
JIeK

11.49
npoy
.73

UChH

1,2,4,
5(y).




OOBICHSAIOT
BO3MOYHBIE IPUYHNHBI
DKOJOTHYECKHUX
KPHU3HCOB.
YcraHaBIMBaOT
MPUYUHHO-
CJICJICTBEHHBIX CBSI3H
MEKIY JEITEIbHOCTHIO

BEIIICCTB B
ouocdepe;
OMOTeOXUMUYECKHU
€ LIUKJIBI a30Ta,
yriaepoja u
hocdopa;
OOBSACHSTH POJIb
KHUBBIX

YEJI0BEKa U OpraHU3MOB B
9KOJIOTUYECKUMHU NOJIEP>KAHUH
KpU3HcamMu KpyroBopoTa
OMOreHHBIX
3JIEMEHTOB
I'mnore| I'nnore3ssl OnpenenstoT NOHATUSL | HAa3bIBaTh P- BHOCAT OcwmsbicnuBatror | UHM, . 50
3Bl BO3HMKHOBC | «KPCAIIMOHHU3M), OCHOBHBIC HE0OXoMMbIe CIUHYO Oecena, | mpou
BO3HHUK | HUS J)KM3HH. | «CAMOIIPOM3BOJILHOE THIOTE3BI AOTIOTHCHUA, TIPUPOIHYIO | JICKIINA
BO3HUKHOBEHUS BBIICIISIOT U LIETTOCTHOCTh
HoBeHU | Kpeaunonus | 3apoxxaeHue, [Tons
KUZHU OCO3HAIOT TO,
s M. «TUTIOT THUS.
oTesa XapaKTepHU30BaTh YTO MOJIEHKUT
xu3HU | CamonpounsB | CTaIMOHAPHOTO OCHOBHEIE YCBOCHHIO. ?1-5
OJILHOE COCTOSIHUS», «THUIIOTE3a | MMIIOTE3bI - (¥).
3apOXKIACHUE. | TAHCIIEPMUMY, BO3HUKHOBECHUS CTPYKTYPHUPYIO
I'mnoresa «THTOTE3a KU3HU T y4eOHbIi
CTallMOHApH | OMOXUMHUYECKO (KpealHoHu3M, Marepuar,
paznuyus B BBIJICJISIIOT B
oro JBOJIIOLINY.
NOJIX0/IaX PEJIUTUU | HEM IJaBHOE
COCTOSIHUA. | XapaKTEpU3YIOT

Y HayKH K




«y0aKTEpUNY,

I'unoresa OCHOBHbIE THIOTE3bI 00BSCHEHHUIO K-
NAHCIIEPMHUH | BOSBHUKHOBEHUS KU3HU | BOSHUKHOBEHUSA BOCIIPHHUMAIOT
.Tumote3a | Ha 3emne. O6cyxnator | KU3HM; THIIOTE3a | HH(OpManuio
CaMONPOU3BOJILHO Ha CIIyX,
OMOXUMHUYEC | BOMPOC BO3ZHUKHOBEHUS
. r'0 3apOXKACHUS OTBEYaTh Ha
KoM KU3HU
¢ KU3HU; TUTIOTE3a BOIPOCHI
SBOJIIOLIUU OJIHOKJIACCHUKAaMU U NAHCIIEPMHH; yauTeNst
y4HUTEIEM rurnoresa
OMOXUMHYECKON
HBOJIIOIIUU
PazButu| Pazsutue OnpenensitoT NOHATUSL [ HA3bIBATh ATaIlbl P- BHOCSIT OcwmbicnuBator  MTHM, IT. 51
e IPEACTABIIEH | «KOALEPBATHI», pa3BUTHA HEOOXOMMBIE  EIAUHYIO becena, | mpou
npencra | uit o «TIPOBHOHTE, MNpEICTAaBICHUNA O  |[JOTIOJTHEHUS, MPUPOAHYIO IMEeKITUS
. BO3HUKHOBEHUU BBIIEISIOT U €JIOCTHOCTD
BJICHUM | MPOUCXOXKAE | «TUIOTE3a a1 H [Tous
5 PKM3HU OCO3HAIOT TO,
0 HUU )KU3HU. | CUMOMOTHYECKOTO THSL.
XapaKTepU30BaThb  [MTO MOJAJIEKHUT
rmporcxo, COBpEMEHHO | TPOUCXOKICHUS OCHOBHEIE STAIIEL yCBOCHHIO. 71,7
PKACHUU | € COCTOSAHHUE | OYKAPUOTHYCCKHUX [pa3BUTHS )KU3HU HA - II1UChb
PKU3HU. | IPOOJIEMBbI KJIETOK», «THUIOTE3a 3emuie; TUIIOTE3Y CTPYKTYPUPYIOT M.
CoBpem MPOUCXOKICHHUS AOHOreHHOT O Yy ICOHBIN Ocrt-
EHHOE AYKapUOTUYECKHUX BApOHKACHIA KUSHA - MaTepua, e (y).
u ee BBIICIISIIOT B HEM
COCTOSIH KJIETOK U UX
BKCIIEPUMEHTAIBHOE [[JIABHOE
me OpraHOMJIOB MyTEM HOJTBEPI K IeHHE K-
npoOe BILTIUBAHMA KIICTOUHOHN (rynore3a OnapuHa BOCIPUHUMAIOT
MBI MeMOpaHbI, — XonjaeiiHa);, MHGOpMAIIUIO Ha
«IPOTEHOTY, COBPEMEHHbIE CJIyX, OTBEYaTh
UITOTE3bI




«apXxeOaKTEPUM».
XapakTepusyroT
OCHOBHBIE ATaIbl
BO3HUKHOBEHUS U
Pa3BUTHS )KM3HU Ha
3emie.

OnuceiBaroT
MOJIOKEHHUS! OCHOBHBIX
TUIO0TE3
BO3HUKHOBEHUS KU3HU.
CpaBHHBIOT TUTIOTE3BI
A.MN.Onapuna u JIx.
XosaenHa.
O06cyxaatoT npoOIeMbl
BO3HUKHOBEHUS U
Pa3BUTHS )KU3HU C
OJIHOKJIACCHUKAaMU U
y4HUTEIEM

MPOUCXOKICHUS
PKU3HU

Ha BOMPOCHI
y4uTENs

Pa3Bu
THE
KU3HU
Ha
3emie.
Opbl
JPEBH

OcHOBHbBIE
ATaIlbl
pa3BUTHUS
KU3HU Ha
3emiie. Opbl
JIpEeBHENIIEU

OnpenensitoT NOHATHS
«3pay, «IEepUoI»,
«QTIOXay», «KaTapxem»,
«apxeu»,
«IPOTEPO30N»,
«I1AJIC0301)»,
«ME30301»,

HA3BIBATh PBI U
TIEPHUO/IBI,
KpyTHBIC
apoMop(do3sl
XapaKTEPHU30BaTh
COCTOSTHUE
OpraHUYECKOTO

MHUpa Ha

P- BHOCST
HE0OXOAUMBIE
JIOTIOJTHEHUS,
BBLIEIAIOT U
OCO3HAIOT TO,
YTO MOIJIEIKUT
YCBOCHHIO.

OCMBICIIMBAIOT
eUHYIO0
MPUPOJIHYIO
IIEJIOCTHOCTh

KII3Y,
WH]I.
pabota

I1.52
npou
.B.1-

8 (¥)




enIen

JPEBH
el
JKHU3HHU

U IPEBHEN
JKU3HU

«KaMHO301»,
«T1aJICOHTOJIOT U,
«KeMOpuit»,
«OPJIOBUKY, «CHILYP»,
«JIEBOH», KKapOOH»,
«TIEepMbY,
«TPUIOOUTHDY,
«PUHUODUTHIY,
«KUCTENEpbIE PHIOBDY,
«creronedanby,
«UXTUOCTETW,
«Tepancuibh».
XapakTepusyroT
pa3BUTHE KU3HU HA
3emiie B 3pbl

IpEBHEMILENH U APEBHEN

*u3Hu. [Ipusoasr
MPUMEPBI OPraHU3MOB,
HACEJIABIINX 3EMIIO B
3pBI IpEBHEUIIEH U
JIPEBHEU KU3HU.
YcranaBauBarT
MPUYUHHO-
CJICICTBEHHbIC CBSI3U
MEXY YCIOBUSIMU

MPOTSKEHUU
apXENCKON IPHl,
BAKHEUIINE
apoMop(do3sl
apXEUCKOH,

I1-
CTPYKTYpHUPYIO
T y4eOHBIH
MmaTepua,
BBIJICJISIIOT B
HEM TJIaBHOE
K-
BOCIIPHUHUMAIOT
uH(popManuio
Ha CIIyX,
OTBEYaTh HA
BOIPOCHI
yUHUTENs




cpeabl OOUTaHUS U
SBOJIOIIMOHHBIMHU
poieccaMu y
Pa3JIMYHBIX TPYIII
OpTraHU3MOB.
CMBICIIOBOE UTEHUE C
MOCJIEAYIOIIUM
3aI10JTHECHHUEM TaOJIHIIBI

Pa3Bu
THE
JKU3HU

Me303
oeu
KalHO
30€

PasButne
’)KU3HU B

Me3030¢€ U
KanHO030€

OnpenensitoT NOHATHS
«TpHUACY, KKOpay,
«MEID, «AUHO3aBPbI»,
«Cymuarble
MJIEKOIIUTAIOLIUEY,
«IUTaLlCHTapHBIE
MJIEKOIIUTAIOLIUEY,
«TaJIEOTEH», «HEOTEH,
«AHTPOIIOTEHY.
XapakTepusyroT
OCHOBHBIE TIEPUOBI
pPa3BUTHS )KU3HU HA
3emie B Me3030€ U
KanHO30€.

[IpuBogsaT npumepsl
OpPraHU3MOB,
HACEJISBIINX

Ha3bIBaTh PbI U
NEePUOJIbL;
KpYITHbIE
apoMop(}o3sl u
uauoaganTaluu
XapaKTEepU30BaTh
COCTOSIHUE
OPTraHUYECKOTO
MHpaA B ME3030€,
OCHOBHBIE
apomopdo3sl 1
UauoaanTaIuu,
pa3BUTHE KU3HU B
KalHO30¢; 3HATh
OCHOBHBIE
HaIpaBJICHUS
3BOJIIOIIUU
pacTeHuu u
KUBOTHBIX.

P- BHOCHAT
HE00XO0AUMBbIE
JOTIOJTHEHUS,
BBIICIISIOT U
OCO3HAIOT TO,
YTO MOJIEKUT
YCBOEHHUIO.
I1-
CTPYKTYpUPYIO
T y4eOHBIH
MaTepuail,
BBIJICJISIIOT B
HEM T'JIaBHOE
K-
BOCIIPUHUMAIOT
uH(popManuio
Ha CIIyX,
OTBEYaTh HA

OCMBICIIMBAIOT
eUHYIO
MPUPOJIHYIO
IIEJIOCTHOCTh

KII3Y,
WH]I.
pabota

I1.53
npoy

3ano
JTHUAT

Tabn
UILy.




3eMIII0 B KaWHO30€ U OOBICHATH CMEHY BOITPOCHI

Me3030¢€. TroCmoaACTBYIOIIUX YUUTCIIA

VcTaHaBIMBaoT IPYyIII paCTCHIN 1

KUBOTHBIX
NPUYUHHO-
(MpUBOIUTH
TBEHHBIC CBSI3U

CJIEICTBEHHBIE CBS3 pHMepHL

MEXAY yCIOBUIMHU

cpeabl OOUTaHUS U

3BOJIIOLIMOHHBIMU

pOLIECCAMU Y

Pa3IMYHBIX TPYIII

OpraHU3MOB.

CMBICIIOBOE YTEHHE C

NOCJIETYFOITUM

3aroJTHEHUEM TaOIUIIbI.

PaspabateiBaror ninana

YPOKa-3KCKypCHH B

KpaeBeIUECKUN My3ei

WM Ha T€0JIOTMYECKOe

oOHa)keHue
060011 JaBaTh P:YmeroT Bri6upatot [ToBT
QroIIMii OTIpe/IeICHHE OpraHU30BbIBAT |  LIEJIEBBIE U
YPOK TEPMUHAM. b BBITOJNHEHUE | CMBICIIOBbIE Tous

Ha3ssiBath 3aJlaHui’ YCTaHOBKH B
o THUS.
ABOJIIOLIMOHHbBIE YUHTE, CBOUX
TeEMe . 3ako
ATanbl B )KU3HU | aHAJIM3UPOBATH | JIEUCTBUSIX U

«Passu 3emiu; pe3yJbTaThl MOCTYIKAX . HAIUT




THC
PKU3HHU
Ha
BEMIICH

MIEPEUUCIIATh UX
CBOMCTBA U
3HAYEHHUE
XapaKTepHU30BaTh
0COOECHHOCTH

cBOel paboThI
Ha ypOKe.
IT: YmeroT
BOCIIPOU3BOIU
Th
uH(popManuio
IO MaMSITH,
J1aBaTh
onpeeneHue
TTOHATHSIM,
CTPOUTH
pedeBbie
BBICKAQ3bIBAHMUS,
yCTaHaBJIMBATh
MPUYHHHO-
CJIEICTBEHHBIC
CBSI3U.

K: Ymenue
pabortath B
rpyrmmax,
00CyX)IaTh

3a110
JHEH
ue

TabN
HIBI.

AHTpon
OIeHHOEC
BO3JICIHC
TBHE Ha

ouoche
Py

AHTpOIIOreH
HOE
BO3/CHCTBUE
Ha

ouochepy.
Hoocdepa.

OnpenensitoT NOHATHS
«aHTPOIOTEHHOE
BO3/ICUCTBUE HA
ouochepy»,
«HOOC(hEpaY,

«OPUPOJIHBIE PECYPCHDY.

P- BHOCST
HEO0O0XONMEBIC
MOTIOTHEHUS,
BBIIEISIOT U
0OCO3HAIOT TO,
YTO IMOIJIEIKUT
CBOEHHIO.

(OCMBICIIMBAIOT
CANHYIO
MPUPOTHYIO
[[EJIOCTHOCTh

I1. 54
npoy

[lousa
THSL.




[Ipuponnsie | XapakTepHu3yIOT I1- 723
pecypcebl YEJIOBEKAa KaK CTPYKTYPHUPYIOT MUCh
6MOCOIUATHEHOE yICOHbIH M.
MaTepual,
CYILIECTBO.
BBIIEIISIIOT B HEM
OnuceiBaroT
rJaBHOE
9KOJIOTHYECKYIO K-
CUTYaIMIO B CBOEN BOCHPUHHMAIOT
MECTHOCTH. MHGOpMAIINIO Ha
YcraHaBIMBarOT CIyX, OTBEHATH
NPHIHHHO- Ha BOMPOCHI
YUUTEIIS
CJIEICTBEHHbBIE CBSI3U
MEXAY AeATEIbHOCThIO
YyeJoBeKa U
9KOJOTUYECKUMHU
KpU3HcamMu
10 OcHoBbl| Panimonanss | Onpeaenstor MOHATUS P- Brimenstor Oco3HaBatb I1.55
panuoHna o «palMOHAIIBHOC 1 OCO3HAIOT TO, |  CIMHCTBO U npoy
ILHOTO | IPUPOIONOI | IPUPOJOIOIL30BAHUEN, 10 yxe [EITOCTHOCTE 21,3
YCBOEHO, OKPYKaIOILEro
OpUPOJ | b30BaHUE. «00111eCTBO UCh
06 BHOCST Mupa. 0
OJTb TB H BOT' .
OTI0JIB30 IIECTBO 0JIHOPa30BOT0 HeOBXOIMUMBIE M
BaHWA OHOPA30BOI HOTpe6JICHI/I$I)>. JTOTIOJTHEHUS. BBICTpaI/IBaTB 2 Yy
0 XapakTepusyrT I1- COOCTBEHHOE
noTpeOJIeHH | COBPEMEHHOE HUCCIICAYIOT, OCJIO0CTHOC
Pl YENIOBEYECTBO KAK HaxomATu | MHUPOBO33PCHH
e 1us
«OOIIECTBO oTOnparor H




0JTHOPA30BOTO
NOTPEOICHUS.
OO0cyXkaat0T OCHOBHbBIC
PHUHIATIBI
paroHaIbLHOTO
UCTIOJb30BaHUS

HEO0OXO0IUMYIO
uH(popManuio
u
CTPYKTYpHUpPYIO
T ee

K- cnymaror

IPUPOJIHBIX PECYPCOB YUUTES,
OTBEUAIOT Ha
BOTIPOCHI

11 MIposep
OUHast
padora
B
pamMKax
MpoMe:K
YTOYHO
i
aTTecTa
IHH.

12 O06o061ma JlaBaTh P:YmeroT Bri6upatot Kpar
FOLLIIA OTpe/ieTICHUE OpPraHM30BBIBAT |  IICJIEBBIC U Koe
YPOK TI0 TEPMHUHAM. b BLITIONHEHNE | CMBICTOBBIE coxne
rene « HazpiBaTh 3aaHui YCTaHOBKH B praH

OCHOBHBIE YUUTES, CBOMX
buocde ue
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YPOBEHB
».
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CBOMCTBA U
3HAYE€HUE
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0COOEHHOCTH

aHaJU3UPOBATh
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cBOel paboThI
Ha ypOKe.
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BOCIIPOU3BOIH
Th
uH(popManuio
0 aMsITH,
J1aBaTh
ompeiesieHHe
TTOHATHSIM,
CTPOUTH
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MIPUYHHHO-
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00CYXK/1aTh.
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00111y10
0HOJIOTH
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HUToroBsplii TeCcT M0 0MOJI0TMH 32 KYpC 9 Kiacca
BAPUAHT 1.
3AZJAHUSA YPOBHSA A
Boi0epuTe 01MH BEepHBIH 0TBET M3 YeThIpeX NMpeaI0KeHHbIX.
1. Kakas Hayka n3ydaeT HCKONIaeMbI€ OCTATKH BBIMEPIINX OPraHU3MOB?

1) cucremaruka 3) reHeruka
2) >MOpHOIOTHS 4) majacoHTOJIOTHS
2. Kakoe cBOMCTBO XapaKTEepHO JJISI )KUBBIX T€J MIPUPOJIbl — OPraHU3MOB, B OTJIMUHUE OT 0OBEKTOB HEKUBOUM IPUPOIbI?
1) puTMHUYHOCTB 3) pa3apakuMocCThb
2) NBUXKEHUE 4) poct
3. Kak nassiBaetcs metos W.I1. [TaBnoBa, mo3BOJMMBIINYI YCTAHOBUTH PE(ICKTOPHYIO MPUPOTY BBIJACICHUS KEITYI0YHOTO COKa?
1) nabmroneHue 3) SKcCIepUMEHTaTbHBIN
2) onwucaTenbHbIN 4) MoaenupoBaHUE

4. Kakas u3 nocie10BaTeIbHOCTEN MOHATUI OTPAXKAET OCHOBHBIE YPOBHH OPraHU3ALIMU OpraHu3mMa?
1) Opran—TkaHu—OpraHu3M — KJIETKU — MOJIEKYJIbl — CUCTEMbI OPTaHOB

2) Mouekynbl—TKaHU—KJIETKU—OPraHbl—CUCTEMbI OPTaHOB — OPTraHU3M



3) Monekyibl—KIeTKU—TKaHU—OPTaHbl—CUCTEMbI OPIraHOB — OPTraHU3M
4) CucreMa opraHoB—OpraHbl—TKaHH—KJIETKa—MOJIEKYJIbl—OpraHU3M—KIIETKH

S. MuTOXOHAPUN OTCYTCTBYIOT B KJIETKAX
1) pbiOBI-iOMyTast 2) TOpOJICKOM JIACTOUKHU
3) Mxa KyKyUIKHHA JIbHa 4) Gaktepun CTapUIOKOKKA
6. Y BUpyCOB Mnpoliecc pa3MHOKEHUS POUCXOJUT B TOM CIydae, €CIi OHU
1) BCTynmaroT B CUMOMO3 C pacCTEHUSMHU

2) HaxoAsATCs BHE KJIETKU
3) mapa3uTUpYIOT BHYTPU KUIIEUYHON NaJIOUYKU
4) mpeBpalarTCs B 3UTOTY

7. OIHO U3 MOJIOKEHNUN KIETOYHON TEOPUU 3aKII0YAETCS B TOM, UTO
1) pacTuTenbHbIE OPraHU3Mbl COCTOSIT U3 KIETOK

2) >KMBOTHBIE OPTaHU3MBbI COCTOST U3 KJIETOK
3) Bce HM3IIME U BBICUIME OPTaHU3MBbI COCTOSIT U3 KIETOK
4) KJEeTKU OpraHU3MOB OJMHAKOBHI IO CBOEMY CTPOEHUIO U (PYHKIUSAM

8. B sinpe knetku nucta Tomata 24 XxpoMocoMbl. CKOJIBKO XpOMOCOM OyET B siApE KIETKU KOPHSI TOMaTa MocJe ee ACICHUs ?
1) 12 3) 36

2) 24 4) 48
9. Monekyinbl AT® BBINOAHSIOT B KJIETKE QYHKIUIO
1) 3amMTHl OT aHTUTET 3) TpaHcnopTa BEIECTB
2) KaTanu3aTop peakuuu 4) akKyMyJsTOpa SHEPrUn
10. K sykapuoram oTHOCATCS
1) xuiieyHas najgouka 2) ameba
3) xoJepHbIii BUOPHUOH 4) CTpEenTOKOKK
11. Kakue reHbl NposiBIsIIOT CBOE JEHCTBUE B IEPBOM I'MOPUIHOM MOKOJIEHUH ?
1) AnnenbHbIC 2) JloMUHaHTHBIC

3) PeneccuBHbie 4) CuernieHHBIC



12. PerynsipHble 3aHSITHS GU3HUECKONU KYJIbTYpOH CIOCOOCTBOBAIN YBEIMUYEHUIO HKPOHOXKHOM MBIl IIKOJIBHUKOB. DTO
U3MEHYUBOCTD

1) myTtarmoHHas 2) TeHOTUNHYeCKast
3) mMonudukarmoHHas 4) xoMOMHATUBHAS
13. YueHue o IBHKYIIMX CHJIaX IBOJIOLHUH CO3Aal
1) ’Kan batuct Jlamapk 3) Yapnz dapBun
2) Kapn JIunei 4) XKopx bropdon

14. HacnenctBeHHasi MBMEHYHBOCTh, 00Oph0Oa 3a CyIIeCTBOBAHUE U €CTECTBEHHBIN 0TOOP — 3TO
1) cBoiicTBa KMBOW MPUPOIBI
2) pe3yabTaThl 3BOIIOLUN
3) IBUXKYIIME CUIIbI 3BOJIIOLIMU
4) OCHOBHbIE HAIIPABJICHUS IBOJIIOLINU

15. ITpumepom B3aMMOOTHOIIEHUI NTAPA3UT-XO35IMH CIIY’KAaT OTHOIIEHUS MEXKTY
1) numaitHukoM u 6epe3oit
2) JNSATYHUIKOW U KOMapoM
3) pakoM-OTIIETbHUKOM U aKTUHHEH
4) 4enoBe4YECKON acKapua0i U 4eTOBEKOM

16. Kakoii u3 nepeyncieHHbIX (aKTOPOB OTHOCIT K aOMOTUYECKUM?
1) BbIOOpOYHAs BEIpYyOKa Jeca
2) COJEHOCTh IPYHTOBBIX BOJ
3) MHOrO00Opa3ue MTHUIl B JIECY
4) obpazoBaHue TOPp(PSIHBIX OOJIOT

17. YTo U3 nepeurciIeHHOro sIBIsSETCS] IPUMEPOM MPUPOTHOTO coodiiecTBa?

1) 6epes3oBas poiia 3) otrnenwsHas Oepesa B Jiecy
2) kpoHa Oepe3 4) nmaHs

18. Kaky1o posib B 5KOCHCTEME UTPAKOT OPTaHU3MBbI — Pa3PYILLINUTEIN OPTAaHUYECKHUX BEIIECTB?

1) mapa3uTHpyrOT Ha KOPHSAX pacTeHUU



2) ycTaHaBIMBAIOT CUMOMOTUYECKUE CBSI3U C PACTCHUSIMU
3) CHHTE3UPYIOT OPraHUYECKHE BEIIECTBA U3 HEOPTaHUYECKUX
4) mpeBpalal0T OPraHuYeCKHUEe BEIeCTBa B MUHEPAJIbHbIE

19. Kakas u3 npuBeIeHHBIX NUIIEBBIX LENEH COCTaBIEHA IPABUIIBLHO?
1) meHoYKa-TpemoTKa— KyK-IMCTOe1—PaCTeHUEe—SICTPeO

2) KYK-TUCTOEI—PacTeHUE—TIEHOYKA-TPEIIOTKa— CTPeO
3) meHoYKa-TpenoTKa— ICTpeO—pacTeHuE—KYK-TUCTOE]
4) pacTeHHe—IKYK-TUCTOeA—TICHOUKA TPEIIOTKa— ICTPeO
20. KakoBa poib rpuoB B KpyroBOpoTe BelecTB B ouochepe?
1) CUHTE3UPYIOT KUCIOPO aTMOCHEPHI
2) CHHTE3UPYIOT IEPBUYHBIC OPTAaHNYECKUE BEIICCTBA U3 YTIIEKHUCIIOTO Ta3a
3) y4acTBYIOT B Pa3JI0KEHUN OPTaHUICCKUX BEIIECTB
4) y4acTBYIOT B YMEHBIIIEHUH 3aI1acoB a30Ta B aTMochepe

3AJAHUA YPOBHS B
BeiOepuTte TP NpaBUJIBHBIX 0TBETA U3 IIECTH MPEIT0KEHHBIX

B1. CxoacTBO rpuOOB M )KMBOTHBIX COCTOUT B TOM, YTO
1) oHM cIOCOOHBI MUTATHCS TOJBKO TOTOBBIMU OPTAHUYECKUMU BEIlleCTBAMU

2) OHU pacTyT B TE€YEHUU BCEH CBOEH KU3HU
3) B UX KJI€TKAaX COJEPKATCA BAKyOJH C KJIETOUYHBIM COKOM
4) B KJIETKax COJEPKUTCS XUTUH
5) B X KJI€TKaX OTCYTCTBYIOT CIIELUATIU3UPOBAHHBIE OPTAHOUIbI — XJIOPOILIACTHI
6) OHU pPa3MHOXAIOTCS CIOPAMHU
B2. Cpeau nprBeIeHHBIX HU)KE OMUCAHUN PUCTIOCOOIIEHHOCTH OPraHU3MOB K YCJIOBUSIM BHEIIHEN Cpe/ibl HAUAUTE T€ U3 HUX,

KOTOpbIE CIIOCOOCTBYIOT IEPEHECEHUIO HEJ0CTAaTKA BIArH:
1) nucTha KpymnHbIe, COAEPKAT MHOTO YCTBHUII, PACIIOJIOKEHHBIX HA BEPXHEW MOBEPXHOCTH JIUCTA.

2) Hanuuue ropOOB, 3aMOJHEHHBIX )KUPOM Y BEpOJII0/I0B, UM OTJIOKEHHUS KUPa B XBOCTOBOM YaCTH y KyPIFOYHBIX OBEII.




3) I[IpeBparieHue JIUCTHEB B KOJIOUYKU U CHIIBHOE YTOJIIEHHE CTeOIsl, COJIep KaIllero MHOT'O BOJIBI.
4) Jlucromaja OCEHBIO.

5) Hanuuue Ha TUCTHAX OMYLIEHUS, CBETIbIA LIBET Y JIUCTHEB.

6) IlpeBpamienue yactu cTedsl B «JIOBUMI anmapar» y pacTeHUH, MUTAIOIIUXCSI HACEKOMBIMH.

YcraHoBUTE COOTBETCTBHE MEXKAY COIEPKUMBIM MEPBOr0 U BTOPOr0 CTOJIOLOB.

B3. YcTaHoBUTE COOTBETCTBUE MEXKIY MPOLIECCaMU, XapaKTePHBIMU JIJIsl (POTOCUHTE3a U SHEPTeTUUECKOr0o 0OMEHa BEIECTB.
A) Ilornomexnue creta 1) DHepreTuueckuii oOMeH
b) Okucnenure nMpoOBUHOTPATHON KUCIOTHI 2) ®oTocHuHTE3
B) Beiaenenue yriaekucioro rasa u BOJbI
I') Cunre3 monekyn AT® 3a cyeT XUMUYECKON SHEPTUU
) Cuntes monexkyn AT® 3a cuet 3Hepruu cBera
E) CunTtes yrieBooB U3 yriaekUciaoro rasa

B4. YcTaHoBUTE COOTBETCTBUE MEXKY OCOOCHHOCTAMU OOMEHA BEIIECTB U OPraHU3MaMH, JUIsl KOTOPBIX OHU XapaKTEPHBI.

A) Wcnosib30BaHuE YHEPTUU COJIHEYHOTO CBETA 1) ABTOTpO(dBHI
s cuaTesa ATO 2) I'erepoTpodsl
b) Ucnonbs3oBanue sHepruu, 3aKI0YeHHON B
nuie, 1 cuare3a AT
B) Vcnonb3oBanue TOJbKO TOTOBBIX
OpraHUYECKUX BEIIECTB
I') CunTe3 opraHnyecKkux BEUIECTB U3
HEOPraHUYECKUX
J1) Beigenenue kucinopoaa B mpoiiecce oOMeHa
BELIECTB
E) I'pu6b1
YcraHoBUTe NPABUJIBHYIO OCIEA0BATEIbHOCTD.

BS. PacniosioxuTe B IpaBUIIbHOM MOCIIEI0BATEILHOCTH (pa3bl MUTO3A.

A) Metadaza B) npodaza

b) renodaza I') anadaza






