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IosicHUTEIBLHASA 3aIUCKA.

Hacrosimast mporpamma coctaBieHa Ha OCHOBaHMHM TpuKa3a MwunmcrepcTBa oOpasoBaHus Poccun ot
05.03.2004 r. Nel089 «O6 yrBepkaeHMH (emepadbHOr0O KOMIIOHEHTa  TOCYAapCTBEHHBIX
00pa3oBaTebHBIX CTAHJAPTOB HAYaJHHOTO OOLIEr0, OCHOBHOTO OOMIEro M CpeaHero (IIOJHOro) OO0IIero
o0pazoBaHUs», U TpeAHA3HAUYEHA JUIs N3y4eHHs Kypca «BBenenre B 0OLIy0 OMOIOTHIO U SKOJIOTHIO» B 9
Kjlacce cpenHei 0011e00pa3oBaTeNbHON MIKONBI, SBJSIETCS JIOTMYECKUM IPOAODKEHUEM MPOrpaMM,
MPEATIOKEHHBIX JJIs1 OCHOBHOM IKOMBL. [Ipu cocraBienun paboueld mporpaMMbl B OCHOBHYIO MTPOTPaMMy
W3MEHEHUS! He BHOCHJIMCH. Pe3epBHOE Bpemsi, IPEAYCMOTPEHHOE MPOTrpaMMOi B KOJIHWYECTBE 6 4acoB,
HCTIOJIB30BAHO U KOHTPOJIbHO-0000IIA0MINX YPOKOB. B ¢Bs3M ¢ TeM, 4To 1o yueOHOMY IUTaHy HIKOJIBI B
9- knaccax npemxycMmarpuBaercs 33 yueOHbIC HEleIM, Ha U3yYCHHE Kypca OTBOAUTCS 66 4acoB.

3a ocHOBY paboueii mporpaMMbl B3siTa IIporpamMma Jijis o011eo0pa3oBaTeIbHbIX IIIKOJI, TAMHA3UH, JIUICCB
(aBrop Ilaceunuk B.B.), pekomengoBanHas JlemapTraMeHTOM 00pa30oBaTEbHBIX MPOrPaMM U CTaHIAPTOB
ob1ero obpa3oBaHusl MUHHUCTEPCTBa oOpasoBanusi P.d., onmyOnukoBaHHasi M3gatenbecTBOM «JIpoda» B
2009 romy (ctp. 303). /laHHas mporpamMma OTHOCHUTCS K aBTOPCKMM NporpamMmam, COCTaBJICHHBIM B
MOJTHOM COOTBETCTBHH C (efiepaJbHbIM KOMIOHEHTOM TOCYIapCTBEHHOTO CTaHAapTa.

Lean n3yyenus: 6uoaorum B 9 kiacce:

Conmanuzanusi o0y4aeMbIX KaK BXOXKIEHHE B MHP KyJIbTYphl U COIHAJbHBIX OTHOIIEHUH,
obecreunBatoliee BKIIOUEHHE YYAIIUXCS B Ty WU UHYIO TPYIILy WIHM OOIIHOCTH - HOCHTENISI €€ HOPM,
LEHHOCTEH, OPHEHTAIINH, OCBAMBAEMBIX B Tpollecce 3HAKOMCTBA C OCHOBaMH o01Ieli Onoioruy;
ObecricueHne OpHEHTAIMM B CHCTEME MOPAJbHBIX HOPM W LIEHHOCTEH: MPU3HAHWE BBHICOKOW IIEHHOCTH
JKH3HH BO BCEX €€ MPOSBIICHUSAX, IKOJIOTUIECKOE CO3HAHKE; BOCIUTAHUE JTIOOBU K IPUPOJIE;

PasBuTHe nmo3HaBaTEILHBIX MOTHBOB, HAITPaBJICHHBIX HA IMOJIYYCHHUE HOBOI'O 3HAHUA 00 ocHOBax 06HIeI71
OHOJIOTHH U OKOJIOTWH; MTO3HABATCIIbHBIX KAa4Y€CTB JIMYHOCTH, CBA3AHHBLIX C YCBOCHHMEM OCHOB HAYYHBIX
3HaHW, OBJIaJICHUEM METO/IaMH MCCIIEIOBAHMS IPUPOJIBL, (POPMUPOBAHMEM HHTEIUIEKTYATbHBIX YMEHUH;
Cnenuduka u 3axa4ym Kypca 6uosornu 9 kiacca.

B 9 wiacce yuamuecs mony4aroT 3HaHUS O TPU3HAKHU JKUBBIX OPraHU3MOB: OCOOCHHOCTH XMMHUYECKOTO
COCTaBa; KIIETOYHOE CTPOSHHE; OOMEH BEIECTB U TPEBpaIlleHHE SJHEPTHH; POCT, Pa3BUTHE, PA3MHOKEHHE;
HACJIEICTBEHHOCTh M U3MEHUUBOCTb; 3BOJIIOLIUSA; CBA3b CO cpelod. OCOOEHHOCTIX XUMHUYECKOI0 cOCcTaBa
XKHUBBIX OpPraHu3MoB. Ponb BOAbI, MUHEpAJIbHBIX COJICH, YIJIEBOIOB, JUIMIOB, OEIKOB B OpraHU3ME.
KrnerouHoe cTpoeHue OpPraHuM3MOB KaK [OKa3aTeIbCTBO HX POJCTBA, CIMHCTBA JXUBOH IPUPOJBL.
CrpoeHue KiIeTKU: KieTouHas 000104Ka, Iula3MaTideckas MeMOpaHa, IUTOILIA3Ma, IUIACTH/bI, BAKyOJIH,
MUTOXOHJpUHU. MHoroo0Opasue kiaerok. OOMEH BelLIeCTB U INPEBPAILCHUE 3HEPIrUM - MPU3HAK XKHUBBIX
opranu3MmoB. IlutaHue, OpIXxaHUe, TPAHCIOPT BEIIECTB, yIAJIEHUE INPOLYKTOB OOMEHa B KIIETKE U
opranusme. PocT M pa3BuTHE OpraHU3MOB, DPa3MHOXEHHE, II0JIOBOE€ M O€CIIOIOBOE Pa3MHOXKEHUE,
HACJIEICTBEHHOCTh M W3MEHYMBOCTH - CBOWCTBA OPraHM3MOB, HACJICACTBCHHAs M HEHACJEICTBEHHAs
W3MEHYUBOCTh. Pe3ynpTaThl 3BOMIOLMKI: MHOT000pa3yue BUIOB, IPUCIIOCOOIEHHOCTh OPIraHU3MOB K Cpenie
oburtanus. [IBrKyiye CHIIBI SBOJIOLMM: HACJIEACTBEHHAas M3MEHYMBOCTh, OOppOa 3a CyILIeCTBOBAHHE,
ecrecTBeHHBIH 0TOOp. Y. JlapBUH - OCHOBOMONOXKHHK y4eHHA o0 sBomonmu. [Ipm3Haku Buma. Bunm -
OCHOBHAs cucremMatnieckas enuHuna. Cpena - UCTOYHHMK BEIIECTB, SHEPrud M uH(popmanuu. BiusHue
9KOJIOTMYECKUX  (AaKTOpPOB HA OPraHU3Mbl. OKOCHCTEMHAs OpraHu3alus JKUBOM  IPUPOIBI.
B3aumMoneicTBus pa3HBIX BUAOB B IKOCHCTEME (KOHKYPEHLHS, XUIIHUYECTBO, CUMOMO3, Mapa3uTU3M).
[Tuessle cBsi3u B sKocucTeMe. KpyroBopor BeliecTB u nmpeBpaiieHue sueprun. buocdepa - rimodanbHas
skocucremMa. B.W. BepHajackwii - OCHOBOIONOXKHWUK Yy4eHHS O Ouocdepe. ['panumsr Oumocdeps.
PacripocTpanenue u poib )KHBOTO BemecTBa B Omocdepe. Poip denoBeka B Ouochepe. Dxomorndeckue
npoOiemsl. [locnencTBus IeATENbHOCTH YEIOBEKA B IKOCHCTEMAX.

B kypce ynensercst 6onpllioe BHUIMaHAE OXpPaHE MPUPOTHOH cperpl. BKitoueHne cBeIeHHiA 10 YKOITOTHH
MO3BOJIUT O0Jiee pallOHaIbHO OPraHU30BaTh Y4eOHYI0, TPYAOBYIO, CIIOPTHBHYIO AESTEILHOCTD U OTIBIX,
JIerde BIHMCATHCS B KOJUIEKTUB CBEPCTHUKOB M CTaTh TMYHOCTHIO.

YcaoBus peanu3alnuy NporpaMmbl:
BaxupIM ycioBHeM JUIs OpraHu3allid OOydeHHs SIBISeTCd Hajluuue B KaOWHETe MYJbTH Meaua

000pyOBaHMS: KOMIBIOTEP, LHU(PPOBOM MPOEKTOp, HWHTEPAKTHBHAS JI0CKa, LU(POBOH MHUKPOCKOIL,
WHTEPAKTHBHAS CUCTEMa KOHTPOJIS M OLI€HKH 3HaHUi Votum.

ge.m):



Conuamu3aiuss 00y4aeMbIX KaK BXOXKJICHHEC B MHDP KyJbTyphl W COLMAJbHBIX OTHOIICHHIH,
00eCreunBaroIee BKIFOUCHUE yUYAIIUXCsl B Ty WIA MHYIO TPYIITY WIA OOLUTHOCTh - HOCHTENIS €€ HOPM,
LIEHHOCTEH, OPUEHTAIIMY, OCBAUBAEMBIX B IPOIIECCE 3HAKOMCTBA C MHPOM YXKHBOW TPUPOIBI.
OO0ecrieueHrEe OpUEHTAIIMM B CUCTEME MOPAJIBHBIX HOPM M IICHHOCTECH: MPU3HAHUE BBHICOKOH IEHHOCTH
JKU3HU BO BCEX €€ MPOSBIICHUAX, IKOJOTMUECKOE CO3HAHUE, BOCIIUTAHUE JIFOOBU K IIPUPO/IC.

Pa3BuTHe MO3HABATEIBHBIX MOTHBOB, HAPABJICHHBIX Ha MMOJIYYCHUE HOBOTO 3HAHMs 00 OCHOBaX OOIIeH
6I/IOHOI‘I/II/I; IIO3HaBATCIBbHBIX Ka4deCTB JIMYHOCTH, CBA3aHHBIX C YCBOCHI/ICM OCHOB Hay‘-IHI)IX 3HaHHI>i,
OBJIaJICHHEM METOJJAMH UCCIIEJOBAHUS OPraHU3MOB, (POPMHUPOBAHHEM MHTEIUIEKTYa IbHBIX YMEHUH.
OBHa}IeHI/Ie KIIFOUCBBIMHU KOMIICTCHTHOCTAMMU . y‘-IC6HO'HO3HaBaTCJ'II)HI)IMI/I, I/IH(bOpMaHI/IOHHLIMI/I,
OECHHOCTHO-CMbICJIOBBIMU, KOMMyHI/IKaTI/IBHBIMI/I.

dopMHUpOBaHKME Yy YYALIUXCS MMO3HABATEIBHON KYJNBTYpPhI, OCBAMBACMOM B TPOIIECCE IMO3HABATEIbHON
JCATCIIbHOCTH, U BCTG'TI/I‘ICCKOI;'I KYJ'II)TypI)I KakK CHOCO6HOCTI/I K C-)MOHI/IOHaJ'H)HO']_[CHHOCTHOMy OTHOIUICHUKO
KO BCGMy )KI/IBOMy.

Coaepskanmne Kypcea:

BBenenue (2 u)

buonorus kak Hayka. MecTto OMONOTHH B CHCTEME HayK. 3HaUeHHe OMOJIOTHHU ISl TIOHUMAaHUSI HaydHOH
KapTuHBI Mupa. Metonsl Ouonornueckux uccnepoBanuil. [lonarue «ku3Hby. CoBpeMeHHbIE HaydHbBIC
MPECTaBIEHNS O CYIIHOCTH KU3HHU. 3HaUeHNE ONOMOTHYECKON HAYKU B I€ATEILHOCTH YeJIOBEeKa.
JleMoHCTpaluu: MOPTPETHl YUEHBIX-OMO0NOTOB; cxemMa «CBs3b OMOJIOTHH C APYTHUMHU HAyKaMK».

Pa3nen 1. YpoBHUM opraHu3anuu KHBOi Npupoasbl (48 u)

Tema 1.1. Mojekyaspublii ypoBens (8 u)

XuMmmdeckuil coctaB KiaeTkd. OpraHMdecKre W HeopraHMYecKue BemlecTBa. buomomumepsl. YTIEBOIHI.
Junupet. benku. Hyknennobie kucinotel. AT®, dhepmenTsl, BUTaMHHBI. Bupychl.

Tema 1.2. Kaerounblit yposenb (13 u)

[Ipenmer, 3amaum W METOABI HCCIEAOBAaHHUS LUTOJOTHH Kak Haykd. MCTOpuA OTKpBITHS W HM3YdeHUS
kieTkd. OCHOBHBIE TOJIOXKEHUS KJIETOYHOW TEOpHH. 3HAYEHHE NUTOJOTHMYECKHX HCCIEeNOBAHUNA s
Pa3BUTHSI OMOJOTHU U IPYTHX OMONOTHYECKHUX HAYK, METUIIMHBI, CETbCKOTO XO3SICTRA.

Knerka kak crpykrypHas W (yHKOUOHANbHAsl €qWHUIA KUBOro. OCHOBHBIE KOMIIOHEHTBI KIETKH.
Crpoenne MmemOpaH u siipa, ux GyHKIMH. [{uTonnasma u ocHOBHBIE opraHoubl. VX yHKIUH B KIIETKE.
Oco0eHHOCTH CTPOCHUS KJIETOK OaKTepHid, TpUOOB, )KHBOTHBIX M PACTECHHI.

OOMeH BemecTB W TpeBpameHus dHeprust B kKierke. CrocoOBl MONyYeHHS OpPTaHMYECKHMX BEIIeCTB!
aBTOTPOdBI U TeTepoTpodnl. POTOCHHTES, €r0 KOCMHUIECKas poib B Onocdepe.

bruocunres 6enkos. [lonstue o rere. JJHK — ucrounmk renernaeckoi nadopmanyn. [ eHETHIECKUH KOJI.
Martpuunsrii npuHOuUn OnocwHTe3a OemxoB. O6pazoBanme PHK mno wmartpume JIHK. Perymanus
OmocHHTE3a.

[lonsATHE O TOMEOCTa3€e, PETYISAIHS MPOIECCOB MPEBPAIICHHUS BEIIECTB U YHEPTHU B KIETKE.
JleMoHCTpanuu: MHUKPOIpenaparbl KIETOK pAcTeHHWH W OJKUBOTHBIX; MOJENb KJIETKH; OIIBITHI,
wnTrocTpupyromue nponecc ¢orocunaresa; monend PHK w JIHK, pasnmu4HbIX MONIEKynm M BHPYCHBIX
YaCTHII; CXeMa IyTel MeTadom3Ma B KJIETKE; MOJIeNb-anmuinkanus «CruHTe3 OenKa.

Tema 1.3. Opranu3mennblii ypoBeHb (16 1)

CamoBocnpon3BeiecHne — BceoOInee CBOWCTBO XuBOro. GOpMBI pa3sMHOXKEHHsI OPTaHU3MOB. becmoroe
pa3sMHOXKEHHME M €ro THOBl. MHTO3 Kak OCHOBa OECIONIOro Pa3MHOXEHHUS W POCTa MHOTOKJIETOYHBIX
OpTaHM3MOB, €ro OMOIOTHYECKOE 3HAYCHUE.

[lonoBoe pasmHOxeHue. Meiio3, ero Ouonornyeckoe 3HaueHHe. buonormueckoe 3HaUYEHUE
OILIOI0OTBOPEHHSI.

[ToHsATHE UHANBHUIYAJIbHOTO Pa3BUTHS (OHTOrEHE3a) Y PACTHTENBHBIX U XKHBOTHBIX OpPraHU3MOB. JleneHue,
poct, auddepeHunanys KIETOK, OpraHOTeHe3, Pa3sMHOXEHHE, CTapeHHe, cMepTh ocobed. Buusaue
(akTOpOB BHEIIHEH Cpeapl Ha pasBUTHE 3apobllla. YPOBHM NPUCIOCOOJEHUS OpraHu3Ma K
U3MEHSAIOLINMCS YCIOBUSIM.

JleMOHCTpauuu: TaONUIbl, WUIIOCTPUPYIOIIME BHIABI OECHOJIOr0 M  IOJOBOIO  PAa3MHOXKEHHS,
3MOPHOHANBHOTO ¥ MOCTAMOPUOHANBHOTO pa3BUTHSl BBICIIMX PACTEHHH, CXOACTBO 3apojbllIed
MO3BOHOYHBIX )KMBOTHBIX; CXEMbI MHTO3a U M€EHO03a.



lenernka kak otrpacne OuoOJOTMYECKOH Hayku. McTopus pasBUTHS T€HETHKH. 3aKOHOMEPHOCTH
HacleJOBaHUS MPU3HAKOB JKMBBIX Opranu3MoB. PaGorer [. Menagens. Meroapl wucciemnoBaHus
HAcNeJCTBEHHOCTH. [ MOpUAONOTHYECKU METOA HU3YyYeHUS HACIEeICTBEHHOCTH. MOHOTHOpHIHOE
CKpelBaHue. 3aKOH JOMHMHUpPOBaHMs. 3aKoH pacuieruieHus. [lomHoe M HemoiaHoe JOMUHHpPOBAaHHUE.
3aKOH YHCTOTHI TAMET U €r0 IUTOJIOTHIYecKoe 000ocHOBaHKHEe. DEHOTHI U TeHOTHII.

I'enernyeckoe omnpeneneHue mnona. ['eHerndeckas CIpPyKTypa IIOJOBBIX XpoMocoM. Hacnenosanue
[IPU3HAKOB, CLEMJIEHHBIX C IOJOM. XPOMOCOMHAsSl TE€OPHs HACIEICTBEHHOCTH. I'€HOTHUII KaK LIEJIOCTHAs
cucTema.

OcHoBHbIe (OPMBI M3MEHYHMBOCTU. ['€HOTHNHYeCKass W3MEHYMBOCTh. Myranuu. [IpuuuHBl M Yactora
MyTalluii, MyTareHHble (PakToOpbl. DBOJTIOMUOHHAS POJb MYTaLUH.

KomOunatuBHasi ©13MEHUNBOCTh. BO3HUKHOBEHNE Pa3IMYHBIX KOMOWHANUI I€HOB U UX POJIb B CO3JaHUU
TeHEeTHYECKOro pa3HooOpasus B Hpenenax BUJA. OBOJIONMOHHOE 3HAYEHHE KOMOWHATHBHON
U3MEHYUBOCTH.

denotunuyeckas, UM MOAUPUKAIMOHHAS, U3MEHYNBOCTh. POJb YCIIOBHI BHENTHEH Cpe/bl B Pa3BUTUH U
NPOSIBJIICHUU IPU3HAKOB M CBOWMCTB. J[eMOHCTpaluu: MOAENU-ANIUIMKALUY, WUIIOCTPUPYIOIIUE 3aKOHBI
HACJIEICTBEHHOCTH, NIEPEKPECT XPOMOCOM; PE3YJIbTATHI ONBITOB, I0KA3BIBAOIINX BIUSIHUE

YCIOBHUM Cpeasl Ha M3MEHYMBOCTh OPTraHM3MOB; TrepOapHble MaTepHaibl, KOJUIEKIHH, MYJDKU
THOPUIHBIX, MOJUTIIONTHBIX PACTCHUH.

Merob! U3ydeHHs HACIEICTBEHHOCTH ueloBeka. I'eHeTnueckoe pasHooOpasue uenoseka. ['enerudeckue
OCHOBBI 37I0pOBbsl. BnusiHMe cpelpl Ha TEHETHYECKOe 3/0pOBbE ueloBeKa. [ eHeTmueckue Oose3HH.
I'eHoTHN ¥ 310pPOBBE YENOBEKA.

JleMOHCTpaIuu: XpOMOCOMHBIE aHOMAJIMH YeTIOBEKa 1 UX ()EHOTUITHMYECKHE TIPOSIBICHUSL.

3amaun ¥ METOABI CENeKINH. | eHeTWKa KaK HayJYHas OCHOBAa CeNEKIWH OpraHu3MoB. JlocTmkeHus
MHUPOBOM U OTEYECTBEHHOU CEIEKIIHU.

JleMOHCTpaluu: JKUBbIE pACTEHHs, TepOapHble JK3eMIUIPBI, MYJDKH, TaOmuubl, ¢ororpaduy,
WUTIOCTPUPYIOLINE PE3YIbTaThl CEIEKIMOHHON paOOThl; IOPTPETHI CENEKIMOHEPOB.

Tema 1.4. IlonyasiuHOHHO- BUA0BOii ypoBeHb (2 4)

Bun. Kpurtepun Buga. BunoobOpasosanue. [lonsarrne MUKpo3Boioiuu. [lomynsannoHHas CTpyKTypa BUA.
[Momynsmus Kak dneMEHTapHast BONIONHOHHAA — eAuHHIA. DaKTOPHI IBOJIONUHA U UX XapaKTepUCTHKA.
[Momynsinust. TuUrbl B3aUMOICHCTBHUS TOMYISIIINI Pa3HBIX BUAOB (KOHKYPEHIHSI, XUITHUYECTBO, CHMOHO3,
mapasuThU3M).

Tema 1.5. Dxocucremublii ypoBenb (5 1)

Oxpyxaromasi cpefjla — HCTOYHUK BEMIECTB, dHEPTHH M MH(OpPManuu. JKONOTHsA, KaK Hayka. BnusHue
9KONIOTHYECKHX (PaKTOPOB Ha opraHm3MEI. [IpucmocoOienns opraHn3MoB K Pa3IHIHBIM JKOJOTHYECKAM
(haxTopam.

DKOoCHCTEeMHasT OpTaHWU3AIMs JKHBOW MPUPOIBI. DKOCHUCTEMBI. Poibh mpomsBomuTeneit, moTpeOuTeneii u
paspymuTeneil opraHMYecKuX BEIMIeCTB B AKOCHCTEMaX M KPYrOBOPOTE BemecTB B mpupoje. [lumessie
CBsI3U B 3KocucTeme. OCOOEHHOCTH arpo3KOCHCTEM.

JBWKYTIHE CHITBI B PE3YIBTATHI SBOMIOIHH.

Tema 1.6. buocdepublii ypoBensb (4 uaca)

buocepa — rmobanmpHast sxocucrema. B. 1. BepHanackuii — OCHOBOIOJNIOXKHUK Y4EeHHUS O Omocdepe.
Poxnp wenoBeka B 6uocepe. Dxonornueckne npoOIeMbl, HX BIUSHUE Ha JKU3HB dyenoBeka. [locnencTus
JESTeTbHOCTH YEIOBEKa B SKOCHCTEMAX, BIMSHUE €ro MOCTYIKOB Ha JKHBBIE OPTaHU3MbI U SKOCHCTEMBI.
JleMOHCTpanuu: TaOIHUIBI, WLTIOCTPUPYIOIINE CTPYKTYPY Omocdepbl; cxema KpyroBopoTa BEIIECTB U
npeBpamieHuss SHEprud B Ouocdepe; cxema  BIUSHUS XO3IHCTBEHHOW JEATENBHOCTH YENOBEKa Ha
HPHUPOIY; MOAEb-amuInKanus «brnocgepa n yenoBex»; kKapThl 3aoBeTHUKOB Poccun.

Pa3aen 2. DBoatonus oprannyeckoro mupa (17 )

Tema 1.7. OcHoBbI yueHust 06 3Boionuu (13 u)

Vuenune 00 3BOJNIOIMK OpraHudeckoro mupa. Y. J[apBHMH — OCHOBOIOJIOKHHUK y4eHHs 00 SBOJIOIHH.
JIBMOKYIIME CHIIBI U PE3YIBTAThI 3BOJIIONUH. Y CIOKHEHHE PACTECHUI M dKMBOTHBIX B IPOIECCE IBOJIOIHH.
Bronornueckoe pazHooOpasre Kak OCHOBA YCTOWYHMBOCTH Ouoc(epsl, pesynbrat 3Boitonuu. CylnrHOCTh



SBOJIOOUOHHOTIO MOAX04a K U3YYCHUIO )KUBBIX OPTraHU3MOB.

EcrecTBeHHBIH O0TOOP — ABIIKYIIAsS W HAMPABJISIONIAs CUia 3BOIOIKK. bophba 3a CcyliecTBOBaHHE Kak
OCHOBa €CTECTBEHHOTO oTOOpa. Ponb ecTecTBeHHOro oTOOpa B (OPMHUPOBAHMH HOBBIX CBOMCTB,
NPU3HAKOB U HOBBIX BHJIOB.

Bo3HUKHOBEHHE aganTalliii W WX OTHOCHTEIBbHBIH XapakTep. B3anMompHCmocOOIeHHOCTh BHIOB Kak
pe3yabTaT ACHCTBUS €CTECTBEHHOTO 0TOOpA.

3HaveHUE 3HAHUKH O MUKPOABONIOLMH IS YIIPABICHUS MPUPOTHBIME MOMYISIUSMH, PEIICHUS TPOOIeM
OXpaHBI MPUPOJIBI M PAIIHOHANIFHOTO TMPHPOIOTIONE30BaHuUs. [loHsTHE 0 MakpodBomonuu. COOTHECEHHE
MHKDPO- ¥ MAaKpPO3BOJIOIHH. Y CIOKHEHHE PACTEHHI U )KMBOTHBIX B MPOIIECCE IBOTIONUH. bromornueckoe
pazHooOpa3ue Kak OCHOBA YCTOHUMBOCTH OMOC(EPHI, Pe3y/IbTaT 3BONIOLHH.

I[CMOHCTpaHI/II/Il JKUBBIC PACTCHHUA U JKUBOTHBIC, rep6aprIe OK3CMIUIAPBI U KOJUICKIUHM JXUBOTHBIX,
MOKAa3bIBAIONINE WHIWBHIYaJIbHYI0 W3MEHUMBOCTH W Pa3HOOOpasve COPTOB KYIbTYPHBIX pacTeHHH u
IopoJa AOMallHUX JKUBOTHBIX, a TAKKC PE3YJIbTAaThL HpI/ICHOCO6JIeHHOCTI/I OpraHu3MOB K CpElic O6I/ITaHI/I$I n
pe3yabTaThl BHI000PA30BAHMUS; CXEMBbI, MILTFOCTPUPYIONIHE MPOLECChl BUA00OPA30BaAHUS U COOTHOIICHHE
nyTei MPOrpecCUBHON OMOJIOTHYECKON 3BOJIOLIH H.

Tema 1.8. Bo3HnkHoBeHHe U pa3BuTHE KuU3HN Ha 3emiae (4 4)

B3rnsnel, runoTesbl U TEOPUU O MPOUCXOXKJIEHUH XU3HU. OpraHUuecKuil MUp KaK pe3yabTaT 3BONIONNH.
Uctopust pa3Butusi OpraHM4ecKoro mupa. JIeMOHCTpauuu: OKaMEHEIOCTH, OTIEYAaTKH PACTEHUH WU
KHBOTHBIX B JIPEBHUX MOPOJAX; PENPOAYKIMH KapTHH, OTpaxamomux (uopy u GayHy pasiudHbIX 3p U
TIEPHOJIOB.






Temarnueckoe nianuposanue ¢ YYJI:

Ne Tema ypoka a/3 DJIeMeHTBbI IliianupyemMblie pe3yabTaThbl
Neni/m coepKaHUusA IIpeamerHbie MeTtanpeamMmeTHbie JInYHOCTHBIE
(ypox
)
Beenenue (34)
1. Buosorus — Hayka 1 IIponykTuBHBIE 3a1aHUS Hayuarcs: npuBoguts PerynsiTuBHbBIE: OCO3HAIOT KAYECTBO U YMeHue Bectu
0 JKH3HH MIPUMEpPHI PEIIeHUs YpOBEHb YCBOEHHUS, OLEHUBAIOT JIMaJor Ha
BAKHENUIINX NPAKTHUECKUX JIOCTUTHYTBIA PE3YyJIbTaT OCHOBE
3a/1a4 B KU3HU YeJIOBEKa C Ilo3naBaTenbHBIE: CTPYKTYPUPYIOT 3HaHUSA | PaBHOMPABHBIX
MIOMOIIBIO OMOJIOTUYECKUX KomMmyHUKaTHBHBIE: yyaTcs yIpaBisATh OTHOILIEHUH U
HayK. MOBE/ICHNEM MapTHEPA - yOeKaaTh €ro, B3aMMHOTO
[TomrygaT BO3MOXXHOCTB KOHTPOJUPOBATH, KOPPEKTUPOBATH U YBaKeHUSA
Hay4IHUTHCS: 00pabdaTHIBaThH OIIEHMBATh €ro JEHCTBUS
uHpOpMAaIHio 00
OTIMYUTENHHBIX IPU3HAKAX
JKUBOTO U HEXKUBOTO,
IIPUBOJUTH IPUMEPHI
2. Metoabl 2 METOIBl HccienoBaHud B | Haydatcs: 3HATH METOIBI PerynsituBHBIE: CTAaBAT yueOHbIE 3a1aUH DopMHPYIOT
Hcc/IeI0OBaHUs B Ouonoruu:  HAOIIONCHUE, | M3YYEHMS )KUBOI NMPUPOIBI. | HAa OCHOBE COOTHECEHHMS TOTO, YTO YiKe OTBETCTBEHHOE
onosiorun JKCIIEPUMEHT, CpaBHeHHE, | [IpuBOIUTH MpUMEPEI M3BECTHO U YCBOEHO yJallluMcsl, ¥ TOTO, OTHOIIIEHHUE K
onucaHue, wucropudeckuil | IlomyyaT BO3MOXKHOCTB YTO eIé HEU3BECTHO YYEHUIO
METOJZl; OCHOBHBIE OTallbl | HAay4UTHCS: ITosHaBaTenbHBIE: CAMOCTOATENBHO
Hay4HOI'O UCCIIEAOBaHUS. HMETh IPeICTaBIeHHE 00 paboTaloT ¢ Pa3IMYHBIMU HCTOUHUKAMU
OCHOBHBIX 3Tallax Hay4HOro | MH(OpMAaIMU: HAXOAAT ONOJIOrHYECKYIO
HCCIIEJOBAHMSI. uHGOPMAIHIO, aHATU3UPYIOT U
OILIEHUBAIOT WH(HOPMAIIIIO
KoMmMyHuKaTHBHBIE: (YOPMYITHUPYIOT
COOCTBEHHOE MHEHHE 1 MO3ULUIO, 3a1aI0T
BOIIPOCEHI
3. CymHOCTB KM3HHM B 3 XKuznp, obmen BemiecTB, | HayuaTcs: oObACHATH pOib PerynsatuBHbIe: CTaBIT yueOHbIE 3a1a4H DopMupYyIOT
CBOIICTBA ’KHBOI'0 MpoLecChl ~ CHHTe3a W | OMOJOrWH B MPaKTHYECKOU Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ OTBETCTBEHHOE
pacnaza, «OTKpBITasl | JEATEIBHOCTH JIIOMEH, M3BECTHO M YCBOEHO y4allluMCs, ¥ TOTO, OTHOILIEHHUE K
CHUCTEMAY. 3HAYCHMS J)KU3HU M CBOMCTB | 4YTO €NI€ HEU3BECTHO YYEHUIO




HacneacrBeHHOCTH "
H3MEHYUBOCTb.
ComyTcTByIOIIME  HAYKH
ouonoruu

JKUBOTO.

ITony4yaTt BO3MOXKHOCTB
Hay4UThCS: OIUCHIBATD
OMoNOrnuecKre HayKH,
IIPUMEHSIS JIOTUKY
CHUCTEMHOI'0 aHAJIN3a

[TozHaBaTenbHBIE: CAMOCTOSITENBEHO
paboTaroT ¢ pa3TMYHBIMU HCTOYHUKAMH
WHGPOPMAIUH: HAXOST OHOOTHYECKYIO
MHOPMAIHIO, aHATH3UPYIOT U
OLICHUBAIOT WHGOPMAIIHIO
KomMyHuKaTHBHBIE: (YOPMYITHUPYIOT
cOOCTBEHHOE MHEHHE U MO3UIINIO0, 33/1a10T
BOIIPOCHI

MounexyJsipublii ypoBeHb. (104)

YpoBHun 11 OcobGenHoctu  crtpoenust | Haywarcsi: Ha3bIBaTh PerynsTuBHBIE: CTaBAT y4eOHbIE 321291 DopMHPYIOT
OpraHu3ainuu MOJIMMEPOB M BXOJSIIMX B | 3JEMEHTHI, MPeoOIaaoiie | Ha OCHOBE COOTHECEHUS TOTO, YTO YKe OTBETCTBEHHOE
JKUBOI PUPOBI. WX COCTaB MOHOMEpPOB; | B COCTaBE XKHBBIX W3BECTHO U YCBOEHO yYaIllMCsl, ¥ TOTO, OTHONICHUE K
MounexyasipHblit aHAIM3UPOBATh TIPOIIECCHI | OPTaHU3MOB, IEPEUUCIIATh YTO emié HeM3BECTHO VUEHHIO
YPOBeHb: 001 ast u MeXaHHU3MBbI, | WX CBOWCTBA M 3HAYCHHE [To3HaBaTenpHBIE: CAMOCTOSTEIHHO
XapaKTepucTHKA MpOKCXOAANKe B JKUBOM | [lomyuaT BO3MOXKHOCTh paboTaroT ¢ pa3IMYHBIMH HCTOYHUKAMU
opraHusme Ha | Hay4UTHCS: 0OOCHOBBIBATH WHPOPMAIUH: HAXOJSIT OHOJIOTHYECKYIO
MOJIEKYJISIPHOM YpOBHE IPOLIECCH K MEXaHU3MBI, uH(pOpMAIHIO, AaHATU3UPYIOT,
HPOUCXOMAIINE B )KHUBOM CHCTEMAaTH3UPYIOT U OLICHUBAIOT
OpraHu3Me Ha uH(OpMAITHIO
MOJIEKYJIIPHOM yYPOBHE KoMMmyHHKaTHBHBIE: POPMYIUPYIOT
COOCTBEHHOE MHEHHE U MTO3UIIHIO, 3aJaf0T
BOIIPOCHI
YriieBoasl 1.2 Ocobennoctn  crtpoenust | Hayuarcs: Ha3bBath PerynstuBHBIE: cTaBAT yueOHbIE 3a1aUH DopMuPYIOT
YTIICBOJIOB, OCHOBHBIC | BEIIECTBA, BXOJSIIINE B Ha OCHOBE COOTHECEHHUS TOTO, YTO yKe JIoOposkenaTenb
byHKIMN YTJICBOZIOB, | COCTaB YIJIEBOIOB, M3BECTHO U YCBOCHO yYaIIUMCSI, ¥ TOTO, HOE OTHOIIICHHE
MIPUHAUISKHOCTh OCHOBHBIE (PYHKIINU YTO emé HeN3BECTHO, OIICHUBAIOT K
YTIIEBOIOB K | YIJIEBOJOB B OpraHH3Me JOCTUTHYTHIN pe3yabTaT OKPY’KaIOIINM
OuomorekyaaM, MOHO-, u- | IlomydaT BO3MOKHOCTB [To3HaBaTenbHBIE: MPUMEHSIOT METO/IBI
u MIOJIMCAaXapHu/IOB, | HAYYUTHCS: OOOCHOBHIBATH MH()OPMAITOHHOTO ITONCKA, B TOM YHUCIIE C

0COOEHHOCTH UX CTPOCHHSI.

MIPUHAUISKHOCTD YTIIEBOIOB
K OMoMoIeKyinam

HOMOIIBIO KOMITBIOTEPHBIX, OIPEICIISIOT
OCHOBHYIO U BTOPOCTEIICHHYIO
nH(MOpMaITIIO

KoMMyHHKaTHBHBIE: HHTEPECYIOTCS
qy>KUM MHEHHEM W BBICKa3bIBAIOT




JInnuael

1.3

coCTaB u CTpOEHHE
JUMUAOB, WX (QYHKIHUH,
MPUHAIEKHOCTD JIMIUOB
K OHoMoIeKynam

Hayuarcs: umers
IpE/ICTaBICHHE O COCTABE U
CTPOCHHH JIMIUAOB, 3HATh
ux QyHKIUH

ITonydat BO3MOXKHOCTh
HAy4YUThCsI: 00OCHOBBIBATh
NPUHAIICKHOCTD JIMITUIOB K
OHOMOJIEKyIaM

PerynstuBHbIE: IPUHUMAIOT
MO3HABATEIbHYIO LIENIb, COXPAHSAIOT €€ MPH
BBHITIOJTHEHUY YYCOHBIX ICHCTBUIA,
PETYJIUPYIOT BECH MPOLIECC UX
BBIIIOJTHEHHS 1 YETKO BBITTOIHSIOT
TpeOOBaHUS MMO3HABATEILHON 33241
[To3HaBaTenbHBIC: BRIOUPAIOT CMBICIIOBBIC
€IMHUIIBI TEKCTA U yCTAaHABIIMBATH
OTHOILIEHUSI MEXKIY HUMU
KoMMyHUKaTHUBHBIE: YMEHHE CITYIIATh U
CIBIIIATH APYT ApYyra

DopMUpYIOT
YCTOWYUBBIN
[I03HABATEIbHBI
W MHTEpEC

CocTaB u cTpoeHue 14 CoctraB wm cTpoenue, | Hayuarcs: umers PerynstuBHbIE: COCTABIAIOT TUIAH U YMenue Bectu
0eJIKOB. YPOBHH OpPTaHM3aLMU | TPEACTaBIEHHE O COCTaBE U | TOCIIEAO0BAaTENbHOCTD JEHCTBUM, JIMaJor Ha
OenKoBoi MOJIEKYIIbI; | CTpOEHWH OeNKoB, 3HATH MX | [lo3HaBaTenbHbIE: BELACISIIOT OCHOBE
CBOWCTBA OCNKOBBIX | (QYHKIMH KOJIMYECTBEHHBIE XapaKTEPUCTUKN PaBHOIIPaBHBIX
monekyi; Gpynkuun Oenko | IlomydaT BO3MOXHOCTB 00BEKTOB, 3aJJaHHBIE CIOBAMH, BBIIENIAIOT | OTHOUIEHWH U
B OpraHu3Me HAy4YUTHCS: 00OCHOBBIBATh OO0BEKTHI U TIPOIIECCHI C TOYKH 3PEHUS B3aMMHOTO
MIPUHAJIEKHOCTH OETKOB K | IIEJIOr0 M YacTeH, CTPYKTYPUPYIOT 3HAHUS | yBa)KEHUS
@OyHKIUM OeTKOB. 1.5 OuomoreKyaam KoMMyHUKaTHBHBIE: pa3BUBAIOT YMEHNE
WHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB
Y CTPOUTH MIPOAYKTHBHOE
B3aMMOJIEHCTBHE CO CBEPCTHUKAMH H
B3pPOCIIBIMU
HyxkJiemHoBbIE Tumsl HYKJIEMHOBBIX | Haydarcs: umers PerynaruBHbie: TPUHUMAIOT DopMUPYIOT
KHUCJIOTHI. kucnor  (JHK, PHK), | mpencraBnenune o cocTaBe | IMO3HABATEIBHYIO I[€]Ib, COXPAHSIOT €€ PN | YCTONYMBBIN
¢yaxmmn IHK w PHK, | cTtpoeHnn HyKIeMHOBBIX, BEITIOJTHEHUH yIeOHBIX IEHCTBHIA, MI03HABATEIbHBI
tunsl PHK. 3HATh UX (PyHKIIUH PEryIUPYIOT BECH MTPOLIECC UX W UHTEpeC
[TomrygaT BO3SMOKXHOCTB BEITIOJTHEHUS ¥ Y€TKO BBITIOTHSIIOT
Hay4UTHCS: 0OOCHOBBIBATH TpeOOBaHUS MMO3HABATENFHON 3aa4n
MIPUHAIIKHOCTh [lo3HaBaTenbHBIC: BRIOMPAIOT CMBICTIOBBIC
HYKJIEHWHOBBIX KHCIOT K €IMHUIIBI TEKCTa ¥ YCTaHABINBATh
OmoMomneKynam OTHOIIIEHUS MEXAY HUMHU
KomMmyHUKaTHBHEIE: yMEHUE CITYIIATh U
CIIBIIIATH APYT APYyTa
AT® u apyrue 1.7 Crpoenne Moinekynsl | Haywatcs: nmers PerynstuBHBIE: COCTABIIAIOT TUIAH U DopMupyIOT
OpPraHu4vecKue ATD (cxema), €€ | NIpelCTaBJIEHUE O COCTABE U ITOCIIEAOBATEIFHOCTE JIEHCTBHM, YCTOMYMBBIN




COeIMHEeH NSl KJIEeTKHU ¢yHkumu, mpeBpameHue | crpoeHuu ATO CaMOCTOSITENBHO (POPMYITHPYIOT M03HaBATENbHBI
monekynsl AT® B knerke, | [lomydaT BO3MOXHOCTh MO3HaBaTEIbHYIO L[ENIb U CTPOSAT JCUCTBUSA | M MHTEpec
ponu BUTAaMUHOB B | Hay4uThCS: OOOCHOBBHIBATH B COOTBETCTBUU C HEH
OpraHusme npuHauIeKHOCTh ATD K Ilo3naBaTenbHBIE: BBIACIAIOT U

OHOMOJIEKyIaM (hOpMYITHPYIOT MO3HABATEIBHYIO 1IETIb,
BbIpa’XarOT CMBICJI CUTyallul Pa3JIMYHbIMHA
cpeacTBamMu (PUCYHKH, CHMBOJIBI, CXEMBI)
KOMMYHI/IKEITI/IBHI)IC§ ydyaTcsa
apryMEHTUPOBATh CBOKO TOYKY 3pEHU,
CIIOPUTH U OTCTAaUBATh CBOIO MTO3UIIMIO
HEBPaXKJICOHBIM TSI ONIITOHEHTOB 00pa3oM

Buosornyeckue 1.8 @DaKTOopHI, Hayuartcs: 06bacHAT PerynstuBHbBIE: TPUHUMAIOT DopMUPYIOT

KaTaJIN3aToPbI obecrievrBaromme CBOMCTBa (DepMEHTOB H MO3HABATEIbHYIO I[€]1b, COXPAHAIOT €€ MPH | YCTONYMBBIN
CKOpPOCTH MEXAaHHN3M KaTaJin3a. BBIITOJIHEHN U y‘Ie6HBIX ZICI‘/'ICTBI/II‘/‘I, II0O3HaBaTCJIbHBI
(hepMeHTaTHBHBIX ITosny4yaT BO3MOKHOCTh PETYIUPYIOT BECH IIPOLIECC UX 1 uHTEpEC
peaKum‘/'I, CBOMCTBA HAay4YUTHCA: 00BACHSITE POJIb BBIITOJIHEHNS U YETKO BBIITOJIHSOT
(hepMeHTOB, MeXaHu3M | (DepMEHTOB B OpraHU3Me TpeOOBaHMS MO3HABATEIHHON 33291
JeiCcTBUA (hepMeHTOB, ITo3HaBaTenpHBIE: BEIOMPAIOT CMBICIIOBBIE
00BACHATH  OOpa3oBaHME €IMHUIIBI TEKCTA U YCTaHABJIUBATh
KOMILIeKca «pepMeHT — OTHOUIEHUS MEXy HUMU
BEILIECTBOY; poib KomMyHHKaTHUBHBIE: yMEHHUE CIIyIIATh U
(epMEeHTOB B OpraHu3Me CJIBIILIATH APYT Ipyra

Bupycsi 1.9 Onementsl Bxomsmue B | Haywarcs: oObscHATH PerynatuBHbIE: COCTABIIAIOT IJIAaH U DopMHPYIOT
COCTaB BHPYCHOW YACTHIIBI, | OCOOEHHOCTH CTPOCHUS U MOCJIEA0BATENBHOCTD ICHCTBHM, YCTOWYUBBIN
cnocoOsl  OOpeOBI  CO | (DYHKIIMOHWPOBAHUS CaMOCTOATENBHO (OPMYITHPYIOT ITO3HABATEIHHBI
CIIN Jom. BHPYCOB. MTO3HABATEIBHYIO LI€JIb U CTPOAT ACUCTBUS | U MHTEpec
XapaKTepu30BaTh ITony4yaT BO3MOKHOCTh B COOTBETCTBHUU C HEU
OCOOCHHOCTH CTPOEHHSI U | HAay4YUTbCS: IPUBOAUTH [lo3naBarenpHbIE: BBIACISAIOT U
(yHKIMOHUPOBAHUS IIPUMEPBI BUPYCHBIX (bopMyTUPYIOT TO3HABATENBHYIO 1IENb,

BUPYCOB 0coOeHHOCTH | 3a00JeBaHMI PacTEHHI, BBIP@)KAIOT CMBICI CUTYallUU Pa3InIHbIMU
Pa3NUYHBIX BUPYCOB | JKUBOTHBIX U YE€JIOBEKa cpeacTBaMH (PUCYHKH, CHMBOJIBI, CXEMBI)
3aboneBaHue u ux KoMMyHUKaTHBHBIE: yyaTcs
npoduIaKTHKa, CHOCOOBI apryMEHTUPOBAThH CBOIO TOUKY 3pEHHUS,
6oppOb1  co  CIIM[om. CIIOPUTB U OTCTAUBATh CBOIO IMO3HULIUIO
OOBsICHUTD HEBPaXXJIEOHBIM TSI ONIIIOHEHTOB 00pa3oM

NPUHAJJICKHOCTL BHPYCOB




K JKXHUBBIM OpraHU3MaM.

XpoMoCOMHBII

HaboOpa XPOMOCOM ISt

10. KonTpoabHo- Hayuarcs: onenuBath cBou PerynatuBHbie: 0CO3HAIOT Ka4ECTBO U YMeHue Bectu
0000maI0IMii YPOK 3HAHUS 10 TEME YPOBEHb YCBOCHHSI, OL[CHUBAIOT JIAaJor Ha
1o TemMe ITony4yaT BO3MOXHOCTB: JIOCTUTHYTBIA pE3yabTaT OCHOBE
«MoJiexyasipHbIi B3aUMOIMPOBEPKH U OLICHKH [To3naBaTenpHBIC: CTPYKTYPUPYIOT 3HAHUS | PABHOMPABHBIX
YPOBEHb KOMITBIOTEpa KoMMyHUKaTUBHBIE: yUaTCsl yIIPABIATH OTHOIICHUHN U
OpraHu3anumn MOBEJICHUEM TTapTHEPA - YOKIaTh €ro, B3aMMHOT'O
JKMBOW MPHUPOILD KOHTPOJIUPOBATh, KOPPEKTUPOBATH U YBa)KEHUS

OILIEHUBAThH €ro JCUCTBUS
Knerounslii ypoBens. (13 u)

1. OcHoBHBIE 21 VYuyensle, BHecmue cBoil | Hayuarcs: 060cHOBBIBAaTH PerynsiTuBHBIE: COCTABIISIOT IUIAH U YMeHue Bectu
MOJIOKEHU I BKJIQJ] B U3y4CHHUE KIETOK, | 3HAUYECHUE CO3TaHM MOCIIEIOBATENILHOCTh ICHCTBHM, JIAaJIoT Ha
KJIETOYHOH TeOpHH aBTOpOB KJIETOYHOU | KJIETOYHOM TE€OpUu s Tlo3HaBaTenbHbIE: BHIACIAIOT OCHOBE

TEOPHH. pa3BUTHUS OMOJIOTHH. KOJIMYECTBEHHBIE XapaKTEPUCTHKHU PaBHOIIPABHBIX
XapaKTepru30BaTh IToy9gaT BO3MOXHOCTB: 00BEKTOB, 3aJaHHBIE CIIOBAMH, BBIICISIIOT | OTHOIICHUH H
OCHOBHBIE MTOJIOKCHHS | TIPOBOAWUTH CPABHCHHE 00BEKTHI ¥ TIPOIECCHI C TOUYKH 3PECHUS B3aUMHOTO
KJIETOYHOI TEOPUHU. | CTPOCHUS IMPOKAPHOTOB H IIEeJIOTO U YaCTeH, CTPYKTYPUPYIOT 3HAHUS | YBaKCHHSI
OOBICHATD 3HAYEHHE | JYKAPHUOTOB, PACTHTEIBHOM KoMMyHUKaTHBHBIE: pa3BUBAIOT YMEHNE
CO3JTaHUS KJIETOYHOW | ¥ )KHBOTHOH KJIETOK WHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB
TEOPUH OIS Pa3BUTHS Y CTPOUTH MIPOAYKTHBHOE
OmoNoTHH. B3aMMOJIEHCTBHE CO CBEPCTHUKAMH U

B3pPOCIIBIMU

2 Kanerounas 2.2 [uronnasma, opranounsl, | Haydarcs: oObscHATE PerynaruBHbie: caMOCTOSATEIBHO Y cToluuBEIN

MeMOpaHa. MemOpaHa, (baromuTos, | crpoeHue M GyHKIUN (hOpMYIHPYIOT TO3HABATENBHYIO IIETh U ITO3HABATEIHHBI

MUHOIINTO3, OCOOEHHOCTH | Hapy>XHOW MeMOpaHbI CTPOSIT ICUCTBHUSI B COOTBETCTBUH C HEM, W UHTEpEC
CcTpoeHHss W  (QYHKIHHA | KIETKH, CIIOCOOBI ITo3HaBaTeNpHBIE: OCYIIECTBIISIOT ITOUCK U
MeMOpaH KJIETOK PAacTeHHiH | MPOHWKHOBEHHS BEIIECTB B BEIJIENIEHH e HEOOXOMUMON NH(OpMAITHH,
n KUBOTHBIX, CTpOeHHe | KIETKY, CTpOSHHE U AHAM3UPYIOT O0BEKT, BBIACISISA
sIpa BCBSI3H c | ¢yHKUHMH sapa CYII[ECTBEHHBIE U HECYIIECTBEHHBIC
BBITIOHSEMBIMA [TomygaT BO3SMOKHOCTB: TIPU3HAKU
(byHKIHSAMH, XPOMOCOMBI, | CpPaBHHBATH QUILTOUIHBIN 1 | KOMMyHHKaTHBHBIC: INIAHUPYIOT 00MIIIE
KapHOTHII, XpOMATHIBI, | TaIUIOWTHBINA HAOOPHI crocoOBI paboTHI
KapuoIuiazma XPOMOCOM, 00OCHOBBIBATH

3 Anpo. 2.3 3HAYEHUE TaIUIOUIHOTO




HA00P KJETKH

JKHUBBIX OpTraHnN3MOB

IIIC. Pudocomsbl. 2.4 Hayuwarcsi: 00BsicHSTD PerynstuBHBIE: COCTABIAIOT IJIAH U DopMHpYIOT
KomMmmiexc OIIC, pubocomel, | crpoenue DIIC, pudocom, MOCIIEA0BATEIHLHOCTE IEUCTBHUH, YCTOUYUBBIN
Tonbaxm. KOMIIJIEKC Fonbaxky, | TU30COM U Ap. OPraHOUJOB, | CAMOCTOATENHLHO (YOPMYIUPYIOT MO03HaBaTeIbHBI
JTU30COMBI, MHUTOXOHJPHH, | TEPEUUCIATh UX QYHKIIUH. MO3HABATEIbHYIO I[EJIb U CTPOAT JSUCTBUSA | M MHTEpec
KpPHUCTBI, TPaHBbI. ITony4yaTt BO3MOXHOCTB: B COOTBETCTBMMU C HEN
000CHOBBIBATh HATMYNE Ilo3naBaTenbHbIE: BBIACIAIOT U
OO0JIbIIIEero KOJTN4ecTBa (bOpMYTUPYIOT MTO3HABATENBHYIO 11ENTb,
JInzocoMbl. 2.5 MUTOXOHAPHUI B MOJOABIX BBIPAXAIOT CMBICI CUTYaIlUH Pa3InYHBIMU
MuTOoXOHAPHH. KJIETKaX U B KJIETKax C cpeacTBamMu (PUCYHKH, CHMBOJIBI, CXEMBI)
ILnacTuabl OoNbIIUMHU KomMmyHuKaTHBHBIE: yyaTcs
SHEPreTUYeCKUMHI apryMEHTHPOBATh CBOIO TOUKY 3PEHUS,
3aTpaTamMu CIIOPUTH U OTCTAaUBAThH CBOIO TTO3HIIMIO
HEBPaXJIEOHBIM JJIs1 OIIIIOHEHTOB 00pa3oM
Kuiero4Hblii HeHTp. 2.6 Kiterounsrii nentp, | Haywarcs: oOBsCHATH PerynaruBHbie: BBIAECIAIOT U OCO3HAIOT TO, | DPOpMUPYIOT
Opranouasl [UTOCKJIET, MHUKPOTPYOKH, | CTPOEHHH KJIETOYHOTO YTO YK€ YCBOCHO M YTO eIlle TMOMTIEKHT YCTONYMBEIIT
JABUIKEHUS. EHTPHUOIIH, BEPETEHO | ILEHTpPa U OPTaHOWOB YCBOEHUIO, OCO3HAIOT KAYEeCTBO M YPOBEHb | IIO3HABATENHHEI
Kaerounsbie JICIICHHS], PECHUYKH, | IBMXKEHMS; 3HATh (PyHKLIMU YCBOCHUS il UHTEpec
BKJIIOYECHH . KTyTHKH, 0a3zanbHOE | KJIIETOYHOIO LIEHTpa U [lo3HaBarenpHbIE: BBIACISAIOT U
TEINbIE, KIIETOYHOE | OPraHOWJOB JBUKCHHS; bopMynmupyroT mpodiaemMy, BEIIBUTAIOT U
BKJIIOUEHHE.  AHa’poObl, | CpaBHHUBAThH IPOKAPHUOTEHI C 000CHOBBIBAIOT I'UIIOTE3bI, IPEUIArat0T
CIIOPBL. JyKapHUOTaMH. CIIO0COOBI UX NMPOBEPKU
ITony4yaT BO3MOXHOCTB: KoMMyHUKaTUBHBIE: pa3BUBAIOT
Pazauyus B 2.7 00OCHOBBIBATD POJIb CIIOP B | CIIOCOOHOCTH C ITOMOIIBIO BOIIPOCOB
CTPOCHUH KJIETOK JKU3HU IPOKAPUOT J00BIBaTh HEOCTAIOILYI0 HH(OPMALIUIO
NMPOKAPHOT U
J3yKApHOT
AccuMUISIIUS U 2.8 B3aUMOCBA3b accuMuisinuy | Haydatcs: ommceiBaTh PerynsatuBHbIE: COCTABIIAOT IJIaH U YMeHue BecTH
AU CCHMMIISALHSA. u JUCCUMHWJISIIMY, | OCOOGHHOCTH OOMEHa MOCTIE0BATENBHOCTD AEHCTBUM, JUanor Ha
Metaboan3m. obpazoBanrne AT®D B xoxe | BEIIECTB U IIPEBpALICHUE Ilo3HaBaTeNnbHBIE: BHIACISIIOT OCHOBE
9HEPreTHYECKOro oOMeHa B | 3HEPIHHU B KIETKE; 3HATh KOJINYECTBEHHBIE XapAKTEPUCTUKA paBHOIIPaBHBIX
KJIETKEe, OOMEH BELIECTB M | 3TaIlbl 3HEPIeTHUECKOr0 00BEKTOB, 3aJaHHBIC CJIOBAMH, BBIIEISIOT | OTHOILIEHUH U
MIpEBpaLICHNE SHEPTUN obmeHa 00BEKTHI U MPOLECCH C TOUKU 3PEHUS B3aMMHOT'0
ITomydaT BO3MOXKHOCTB: L[EJIOT0 U YacTel, CTPYKTYPUPYIOT 3HAHUSL | YBa)XEHHs




000CHOBBIBATH B3aUMOCBSI3b

KOMMYHI/IKaTI/IBHI)IeI Pa3BUBaOT YMCHUC

9. JHepreTu4ecKni 2.9 ACCUMWISALUH U MHTETPUPOBATHCA B TPYIIITY CBEPCTHUKOB
00MeH B KJeTKe JTUCCUMUIISALIUH. Y CTPOUTH MPOLYKTUBHOE
B3aMMOJICHCTBUE CO CBEPCTHUKAMH U
B3pPOCIIBIMU
10 Tunbsl nuTaHus 2.10 Astotpodsr (pororpodsr, | Hayuarcs: PerynsiTuBHBIE: CAMOCTOSITEIILHO YMECHHE BECTH
KJIETKH. 211 XeMOTpo(bI), XapaKTepu30BaTh (bOpMyIUPYIOT TO3HABATENBHYIO LIENb U JIMaJor Ha
doTocuHTE3 M reTepoTpodBHl, ABTOTPOMHBIX H CTpOSIT JeHCTBUS B COOTBETCTBHUH C HEH, OCHOBE
XeMOCHHTeE3. (campoduthl,  TMapasuThl, | reTepOTPODHHBIX COCTaBJISIOT TJIAH U MTOCIIE0BATETbHOCTh PaBHOIIPaBHBIX
I'ereporpodnl rOJI0301HOE MUTAHHKE). OpPraHu3MoOB, OCOOEHHOCTH JIeHCTBUAN OTHOUIEHUH U
WX TUTAHUS Ilo3naBaTenbHBIE: MPUMEHSIOT METO/IBI B3aMMHOT'O
[TomryuaT BO3MOXXHOCTB: WH(POPMAITIOHHOTO MTOMCKA, B TOM YHCIE C | YBaKEHHS
OOBSICHATH CMBICT CBETOBOW | TOMOIIBIO KOMITBIOTEPHBIX CPENICTB,
¥ TEMHOBOH (a3 CaMOCTOATENBHO CO3/IAI0T aJITOPUTMBI
(dorocunTeE32 JIESTEILHOCTH TPH PEIICHUH MPodIeM
TBOPYECKOT'0 M TIONCKOBOTO XapaKTepa
KoMMyHHKaTHBHBIE: INIAHUPYIOT 00IINe
crocoObI paboTHI, YCTAaHABINBAIOT
pabouure OTHOIIEHHMS, y4aTcs d3PPEKTUBHO
COTPYIHUYATh U CIIOCOOCTBOBAThH
MPOAYKTUBHOM KOOIEpaluu
11. CuHTe3 0€eJIKOB B 2.13 AT®, wmakposHepreTuue Hayuarcs: 00bAcHAT PerynsTuBHBIE: COCTABIISIOT IJIAH U YMmeHue Bectu
KJIeTKe CKasi CBS3b, IJIUKOJM3, CYIIHOCTb IIPOLIECCOB II0CJIEA0BATENbHOCTD AEHCTBUH, JTUAJIOT Ha
KJIETOYHOE JIbIXaHHE. TPAHCKPUIILIUH U [lo3HaBarenpHbIE: BBIAEIAIOT OCHOBE
TpaHCIALUH (MECTO KOJIMYECTBEHHBIE XapaKTEePUCTUKU PpaBHONPaBHBIX
OCYLIECTBJICHUS 3TUX 00BEKTOB, 3aJaHHBIE CJIOBAMH, BBIICISIOT | OTHOLLIEHWH U
MPOIIECCOB) 00BEKTHI M TIPOIECCHI C TOUYKH 3PEHUS B3aHMHOTO
[Tony4at BO3MOXKHOCTB: LIEJIOr0 U YacTeH, CTPYKTYPUPYIOT 3HaHUs | YBaKEHUs
000CHOBBIBATh POJIb KoMMyHUKaTHBHBIE: Pa3BUBAIOT YMEHHE
(hepMeHTOB B CUHTE3€ MHTErPUPOBATHCS B IPYIIITY CBEPCTHUKOB
OesKa, MAaTPUUHYIO U CTPOUTH MIPOLYKTUBHOE
dyaxmuio JJHK, cmbicn B3aMMOJICHCTBUE CO CBEPCTHUKAMU U
N30BITOYHOCTH B3pOCJIBIMU
TeHETHYECKOT0 KoJa
12. JejieHue KIeTKHU. 214 Mmurto3, unrepdaza, | HayuaTcsa: oObIcHATH PerynsatuBHBIE: CAMOCTOSATENBHO VYcroitunBbIi
MmuTto3 npodasa, meradasa, | MEXaHHU3M JEJICHUs KIETKH, | (OPMYJIMPYIOT IT03HABATEIBHYIO LEb U MO3HABATEIbHBI




anadasa, tenogasa, | crmocoObl pa3MHOKEHUS CTPOST JICHCTBUS B COOTBETCTBUH C HEH, i MHTEpec
penyTInKaLys, OpPraHU3MOB U CIIOCOOBI CTaBsIT y4yeOHYIO 3a1a4y Ha OCHOBE
XpOMaTHBI, LIEHTpOMepa. JeTIeHUs] KIETKU COOTHECEHUS TOTO, YTO yXK€E NU3BECTHO U
[lony4yat BO3MOKHOCTB: YCBOEHO, U TOT0, YTO €lll¢ HEU3BECTHO
OOBSCHSTH CMBICI [TozHaBaTeNbHBIE: OCYIIECTBIISIOT MOUCK
HM30BITOYHOCTH BBIICICHHE HEOOX0IMMOM HH(OpMAaIuH,
TeHETHYECKOTO KOJa, AHATU3UPYIOT OOBEKT, BBIIENSS
3Ha4YeHue OMOCHHTE3a CYLIECTBEHHBIC 1 HECYIIIECTBEHHBIC
0EJIKOB B KIIETKE MPU3HAKA
KoMMyHHKaTUBHBIE: TUTAHUPYIOT O0IIIHE
CIIOCOOBI PabOTHI, YMEIOT IPECTaBIATh
KOHKPETHOE COJIep’)KaHue U COO0IIaTh ero
B ITMCBMEHHOM M YCTHOM (hopme

13. Kontpoabnas Hayuarcs: onenuBars cBou PerynaruBHbie: 0CO3HAIOT Ka4yeCTBO U ITozuTuBHAS
paborta 3HaHUS 110 TEMe YPOBEHb YCBOCHHS, OI[CHHBAIOT MopalbHas
«Kierounbrii [Mony4at BO3MOXKHOCTB: JOCTHTHYTBIH pe3yNbTat CaMOOIIeHKa
YPOBeHb B3aMMOITPOBEPKH H OIICHKH [To3HaBarenpHbIE: CTPYKTYPUPYIOT 3HAHUS
OpraHu3ainuu KOMITBIOTEpa KoMMyHHKAaTHBHBIE: yUaTCs yIIPaBIIsTh
JKUBOH NPUPOABLD) NIOBEICHUEM IapTHepa - yOex1aTh €ro,

KOHTPOJIUPOBATh, KOPPEKTUPOBATh U
OLICHUBATH €T0 JEHCTBHS
OprannsMeHHbIi ypoBenb (134)

1. PasmHoxkenune 3.1 becnonoe pasmHOXKeEHHE, HayuaTtcs: nepedncnars PerynstuBHBIE: cTaBAT ydeOHYIO 33129y YcroitunBelid
OpraHu3MoB. [OYKOBaHHE, JieNeHne BUbI OECIIOIOr0 U Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ [103HABATEIIbHbI
Becnonoe Tena, CIIOpBI, IIOJIOBOT'O Pa3MHOKEHHUS M3BECTHO U YCBOEHO, U TOTO, YTO €lle il MHTEpec u
pa3MHOXKeHHe BEreTaTUBHOE [Tony4at BO3MOKHOCTB: HEHU3BECTHO CTaHOBJICHHE

pPa3sMHOXEHHE. 00OCHOBBIBATH [lo3HaBarenpHBIE: OCYIECTBISIOT IOUCK U | CMBICIO00pasy
OHMOJIOTHYECKYIO POITh BEIJIENIEHHE HEOOXOMMON NH(OpMAITHH, 12011 (7
Pa3IMYHBIX BUAOB B opM AHATM3UPYIOT O0BEKT, BBIICTSL GbyHKIIH
Pa3sMHOXKEHHS CYLIECTBEHHBIE 1 HECYIIIECTBCHHBIC MI03HABATEIbHO
MPU3HAKU T0 MOTHBA

KoMMyHUKaTUBHBIE: IUTAHUPYIOT 00IIHE
Croco0bI paboThl, yMEIOT MIPECTABIATh
KOHKPETHOE COJIep’KaHUe U COO0IIaTh ero
B ITMCBMEHHOW M YCTHOM (popme




Pa3BuTHE M0JIOBBIX 3.2 lamera, repmadpoautel, | HayuaTcs: xapakTepu3oBaTh | PerynstuBHBIC: caMOCTOSTENBHO [To3uTtuBHAs
KkJeTok. Meiio3. 3.3 CEMEHHHKH, SIMYHUKH, | CTaJUM raMeToreHesa, (bOopMyTUPYIOT TO3HABATENBHYIO LIENb U MopaibHas
OnJionoTBopenue CIepMaTO30UIbI, CYILITHOCTb U CTaJMM Mei03a, | CTPOAT AEHCTBUS B COOTBETCTBUU C HEH, CaMOOIIEHKa
SIMLIEKTIETKH, KOHBIOTallUd. | TMpoliecca OIUIOAOTBOPEHHS; | IMPEIBOCXUIIAIOT pe3yabTaT U YPOBEHb

BBIJICTISITH OTJIUYUS B ycBoeHUs (Kakoi OyJeT pe3yabTar?)

nporeccax GOpMUPOBAHUS Ilo3HaBaTenbHBIE: OCYIECTBIIAIOT MTOUCK U

MYKCKHX U KEHCKUX TaMeT BBIJIENIEHHE HEOOX0AMMON HH(POPMAIH,

[TomyuaT BO3MOXXHOCTB: AHATU3UPYIOT OOBEKT, BBIIENSS

000CHOBBIBATH CYII[ECTBEHHBIE U HECYIIECTBEHHbBIE

HEOOXOAMMOCTh BBIPAOOTKH | TPU3HAKH, CTPYKTYPUPYIOT 3HAHHUS

OosblIero yncna KoMMyHHKaTUBHBIE: TUTAHUPYIOT O0IIHE

CIIEpMaTO30HMI0B TIPU CIOCOOBI pabOoThI, YMEIOT MPECTABIST

Hapy>KHOM OIUTIOJJOTBOPEHUH | KOHKPETHOE COZIEpKaHUE U COOOMIaTh ero

B ITMCBMEHHOM M YCTHOM (hopme

NuauBuayanbHoe 3.4 OmomoTBOpeHne, 3urora, | Haydarcs: BRIACTATH PerynsiTuBHBIE: CAMOCTOSTENBHO Y cToluuBEIi
pa3BuTHe HapyXHOE, BHYTpPEHHEE | IE€PHOABI OHTOTEHE3a, YeEM (bOpMYITUPYIOT TTO3HABATENBHYIO 1IENTb U MO3HaBaTEIbHBI
OpPraHu3MoB. OINIOJOTBOPEHHE, Ha4MHAETCA U CTPOSAT AEUCTBUS B COOTBETCTBHUHM C HEM 1 uHTEpEC
Buorenernyeckuii SHIIOCTIEPM. 3aKaH4YMBAETCS ITo3HaBaTenpHBIE: OCYIIECTBIISIIOT MOMCK U
3aKOH SMOpPHOHATBEHBIN 1 BBIZICTICHH € HEOOXOTMMOM MH(MOpMAITHH,

MOCTIMOPHOHATEHEII AHATU3UPYIOT 0OBEKT, BBIICIISS

nepuonabl. CpaBHUBAThH CYII[ECTBEHHBIE U HECYIIECTBEHHBIC

MpsIMOE B HENPSIMOE MIPU3HAKU

OCTAMOPHOHATBHOE KoMMyHUKaTHBHBIE: MNIAHUPYIOT 00IIHE

pPa3BUTHE OpPTaHU3MOB crocoOBI paboTHI, YMEIOT MPEACTABISATh

[TomygaT BO3SMOKHOCTB: KOHKPETHOE COJIEpyKaHUE U COO0IaTh €ro

000CHOBBIBAThH 3HAUCHHUE B ITMCBMEHHOW M YCTHOH (popme

OHMOTeHEeTHIECKOro 3aK0Ha
3aKkoHOMepHOCTH 3.5 ITpenmer n3ydyenus | HayuaTcs: oObSICHATH CyTh PerynatuBHbie: COCTABISIIOT IUIAH U DopMUPYIOT
HacJIeJ0BaHHUS TEHETHKH, CyTh | THOPHIOIOrHIECKOTO MOCTIEIOBATENFHOCTE ICHCTBUH, OTBETCTBEHHOE
NMPHU3HAKOB, THOPHIONTOTHIECKOTO MeTO/Ia; CYTh IpaBuJia CaMOCTOATENBHO (OPMYIHPYIOT OTHOIIIEHUE K
ycranoBJienHble I MEeTOZa, CyTh TpaBWia | €IMHOOOpPa3us THOPUIOB MTO3HABATEIHHYIO I[ENTb U CTPOSIT JEUCTBUSA | YYECHHUIO
Mennaesem. eAnHOO0pa3uss TUOPHUAOB | IMEPBOTO MOKOJEHUS; CYyTh B COOTBETCTBUU C HEH
Monorudpumgnoe MEPBOTO TIOKOJICHUS, CYTh | 3aKOHA YHCTOTHI TAMET; [lo3HaBaTenbHBIC: BRIICISAIOT U
CKpelBaHmue. 3aKOHa 4YacTOTBl TaMeT, | (OpPMYyIUPOBATH IIPABHIIO (hOpMYIHPYIOT MTO3HABATENEHYIO IIENTh,
3aKOH YHCTOTHI (hopMynupoBaTh TPABUIO | pacHIEILICHUS BBIPAXAIOT CMBICI CHTYaIluH Pa3InIHBIMU

ramMeT

pacuCnjCHus,

Honyan BO3MOXHOCTB:

cpeacTBaMH (PUCYHKH, CHMBOJIBI, CXEMBI)




LUTOJIOTHYECKHE JaBaTh [UTOJIOTUYECKOE KoMmMyHUKaTUBHBIE: yyaTcs
000CHOBaHUS 000CHOBaHHE apryMEHTHUPOBAThH CBOIO TOUKY 3pCHHS,
3aKOHOMEPHOCTSIM 3aKOHOMEPHOCTSM CIIOPUTh M OTCTaWBaTh CBOIO MO3HUIINIO
HacleI0BaHus OpH | HAcIeAOBaHU MPU HEBPaXKJIEOHBIM IS OMIITIOHEHTOB 00pa3oM
MOHOTHOPHUTHOM MOHOTHOPHUIHOM
CKpCIIMBAaHWU. 3aJaydd Ha CKpCIIMBaHWUU. YmMmenue
MOHOTHOpPHUAHOE pemaTh 3a1auu Ha
CKpeIlIUBaHUE. MOHOTHOPHUIHOE
CKpelIuBaHUE
HemnoJnoe 3.6 B3aumocssa3p reHoruna u | Hayuartcs: oObscCHATH PerynsiTuBHBIE: COCTABIISIOT IUIAH U DopMUPYIOT
AOMUHHUPOBAHME. (beHOTI/IHI/I‘-IeCKI/IX B3aNMOCBA3b I'€CHOTHUIIA U IOCICA0BATCIIbBHOCTD HeﬁCTBHﬁ, OTBE€TCTBECHHOC
AHanu3upyioniee NPU3HAKOB  OPraHU3MOB, | ()EHOTUITHUYECKHX CaMOCTOSITENBHO (POPMYITHPYIOT OTHOUICHUE K
CKpeluBaHue TMPaKTUYCCKOC 3HAYCHUA ITPU3HAKOB OPraHMN3MOB, IMMO3HABATCIIbHYIO LECJIb U CTPOAT HeﬁCTBHH YUCHHIO
TIIPpUMEHCHUA METOIa IMPAKTUYCCKOC 3HAYCHUC B COOTBETCTBUH C HEN
AHAIU3UPYIOIIETO [IPUMEHEHUS METO/1a Ilo3HaBaTenbHBIE: BHIICIAIOT U
CKpEIIBaHHUSI. AHAITM3UPYIOIIETO (bOpMYITUPYIOT TTO3HABATENHHYIO 11E1b,
CKpCIIBaHUA. Pemats BbIpaXXarOT CMBICJI CUTyalluX Pa3JIMdYHbIMHA
3a71a41 Ha HEMOJIHOE cpencTBamMu (PUCYHKH, CHMBOJIBI, CXEMBI)
JOMHUHUPOBaHUE U KoMMyHUKaTHBHBIE: ydaTCs
aHAM3UPYIOIIee apryMEHTHUPOBAThH CBOIO TOUKY 3PEHUS,
CKpeIBaHNE CIIOPHUTH U OTCTAaUBATH CBOIO TTO3HIIHIO
[TomrygaT BO3MOKHOCTB! HEBPaXJIeOHBIM IS OIIIIOHEHTOB 00pazoM
OOBSICHITH B3aMMOCBSI3b
TEHOTHIA H
(hEeHOTHITIIECKIX
MIPU3HAKOB OPTaHU3MOB
Juruopuanoe 3.7 Hayuarcs: xapakrepu3oBaTh | PeryiasTUBHBIE: CAMOCTOSTEIBHO DopMUPYIOT
CKpeluBaHHe CymuHocts 3aKOHa | BHU[BI B3aUMOEHCTBUS (hOpMYIHPYIOT TO3HABATENBHYIO IIETh OTBETCTBEHHOE
HE3aBUCUMOTO aJUIENbHBIX TEHOB CTPOSIT JEHCTBUS B COOTBETCTBHH C HEH, OTHOIIIEHUE K
HacleoBaHUs Tpu3HaKkoB. | [lomydaT BO3SMOXKHOCTB: MIPEBOCXUINAIOT PE3YIIBTAT U YPOBEHD YYEHUIO0
BUIBI B3aWMOJICUCTBHS | OOBSACHSATH, UTO SBISETCS ycBoeHUs (Kakoi Oyner pe3yiabTar?)

AJUICIIBHBIX I'CHOB.

MaT€puaJIbHBIM HOCUTEIIEM
HaCJICACTBCHHOCTH.

[To3HaBaTenbHBIE: OCYIIECTBIISIOT TOUCK U
BEIJIETIEHHE HEOOXOIMMON HH(OPMAITHH,
aHAJIM3UPYIOT O0BEKT, BBIIEIISS
CYILIECTBEHHBIE U HECYIIECTBEHHBIE
NPU3HAKH, CTPYKTYPUPYIOT 3HAHUS




KoMMyHUKaTUBHBIE: IUTAHUPYIOT O0IIHE
Coco0bI paboThl, yMEIOT MPECTABIATH
KOHKPETHOE COJIep’KaHUe U COOOIIaTh ero
B IMMCHMCHHOM M YCTHOM (popme

CuenieHHoe 3.8 MEXaHuW3M  crerjieHHoro | HayuaTcs: XxapakTepu3oBaTh | PerynsTuBHBIC: cCaMOCTOSTENHHO DopMupyIoT
HacJleJ0BaHHe HacleI0OBaHUsI TPU3HAKOB, | CYIIHOCTH 3aKOHA (bOpMyIUPYIOT TO3HABATENBHYIO LIENb U OTBETCTBEHHOE
NPHU3HAKOB. 3aKOH €ro npuuusbl | T. Moprana. O0BsCHSTB CTPOSAT AEUCTBUS B COOTBETCTBUH C HEM, OTHOIIICHUE K
T. Moprana (koHbBIOTALIMSI, TIEPEKPECT | MEXaHH3M CILEIICHHOTO MPEABOCXUILAIOT PE3YIbTAT H YPOBEHb YUCHHIO
XPOMOCOM), HaCJIEIOBaHMsI IPU3HAKOB, ycBoeHUs (Kakoi OyJeT pe3yibTar?)
6I/IOHOFI/I‘{GCKOC 3HAUYCHHUC Ha3bIBaTh €0 MPUYUHBbI ITo3naBaTensHEIE: OCYHICCTBJIAIOT IMTOUCK 1
MepeKpecTa XpOMOCOM (KOHBIOTAIIHSI, TIEPEKPECT BBLJIENIEHHE HEOOX0IMMO WH(POPMAIUH,
XPOMOCOM) AHAMM3UPYIOT 00BEKT, BBIACTSA
[ony4at BO3MOKHOCTB: CYIIECTBEHHBIC M HECYIIIECTBEHHBIC
00OCHOBBIBaTh MEXaHNU3M MIPU3HAKH, CTPYKTYPUPYIOT 3HAHUS
CIICTUIEHHOT'0 HacieAoBaHusl | KOMMyHUKaTHBHBIE: TUIAHUPYIOT OOIIHE
[IPU3HAKOB, HA3bIBATH €T0 crocoObI paboTHI, YMEIOT MPEACTABIATh
NPUYHHBI (KOHBIOTAIINS, KOHKPETHOE COJIepIKaHue U COOOIATh ero
MIEPEKPECT XPOMOCOM). B MICEMEHHOW U YCTHOH hopme
B3aumopeiicTBue 3.9 TpyIIBI xpoMmocoM | Hayuatcs: xapakrepu3oBaTh | PerynsiTUBHBIE: CAMOCTOATEIBHO Y cTOWUYMBBIN
reHOB (ayrocoMBl ¥  TOJOBBIC | 3aKOHBI HACIEACTBEHHOCTH, | (OPMYJIHMPYIOT TO3HABATENBHYIO LENb H MO3HaBaTEIbHBI
XPOMOCOMBEI) MEXaHU3M | BHU/JIbI B3aUMOJIEUCTBUSA CTPOSIT IEUCTBUSI B COOTBETCTBUH C HEM, W UHTEpeC
HACIIEZIOBAHUSI TPHU3HAKOB, | HEAJUIENbHBIX T€HOB. MPEIBOCXHUINAIOT PE3YNITAT U YPOBEHD
CIICTUICHHBIX C TIOJIOM. IToygaT BO3MOXXHOCTB: yCBOCHHMS (KaKoi OyneT pe3ynbrar?)
XapaKTEepH30BaTh IPYIIIEI ITo3HaBaTeNpHBIE: OCYIIECTBIISIOT ITIOUCK U
XPOMOCOM BBIZICTICHH € HEOOXOMMOM MH(MOpMAITHH,
(ayTOCOMBI U MTOJIOBBIE aHAM3UPYIOT O0BEKT, BBIICTISSA
XPOMOCOMBI) CYII[ECTBEHHBIE U HECYIIECTBEHHBIC
MIPU3HAKH, CTPYKTYPUPYIOT 3HAHUS
KomMMyHUKaTHBHEIE: TUTAHUPYIOT 00IIHE
crocoOBI pabOTHI, YMEIOT MPEACTABIATh
KOHKPETHOE COJIEpIKaHUE U COOOIATh ero
B IMMCHMEHHOW M YCTHOM (popme
I'enernka moua. 3.10 3ajaul  Ha aurubpuznHoe | Hayuwatcs: pemats 3amaun PerynsatuBHBIE: cTaBAT yaeOHYIO 33129y [lo3utuBHAS
CuenJieHHoe ¢ CKpEIIMBAaHME M 3a/a4d Ha | Ha B3auMOAeHCTBUS Ha OCHOBE COOTHECEHHS TOTO, U4TO YKe MoOpabHas
noJIoM CLCIUICHHOE C  TOJOM | HeaIeIbHbIX T€HOB M3BECTHO U YCBOEHO, M TOTO, UTO eIle CaMOOIIeHKa

HacJIea10BaHHUE

HaCJICaO0BaHUC.

Honyan BO3MOXHOCTB:

HCU3BCCTHO.




000CHOBBIBATH MEXAHHU3M
HaCJICAOBaHU: IPHU3HAKOB,
CHCINNICHHBIX C ITI0JIOM

[TozHaBaTenbHBIE: BRIACISIIOT U
(hopMyIUPYIOT TO3HABATENBHYIO LENb,
BBIPQKAIOT CMBICI CUTYalluU Pa3InYHbIMU
cpeacTBamMu (PUCYHKH, CHMBOJIBI, CXEMBI)
KoMMyHUKaTUBHBIE: C JOCTATOUHOM
MOJTHOTOM U TOYHOCTBIO BBIPAKAIOT CBOH
MBICII B COOTBETCTBUH C 3aJa4aMU 1
YCIOBUSIMH KOMMYHHKAIIUN

10. 3akoHOMepHOCTH 3.11 CBOHCTBa *KuUBBIX | Hayuarcs: xapakrepusoBaTh | PerynsTHBHBIE: CAMOCTOSTENBHO DopMHPYIOT
W3MEHYHBOCTH. OpTaHU3MOB: CBOMCTBA KMBBIX (GOpMyIUPYIOT TO3HABATEIBHYIO IIENTb U OTBETCTBEHHOE
MoauduxannoHHasi Hacle/ICTBEHHOCTD M | OpraHu3MOB: CTPOSIT ICHCTBHSI B COOTBETCTBUH C HEH, OTHOIIICHHUE K
HU3MEHYUBOCTH NU3MECHYHNBOCTD, OOBACHSTE HACJICACTBEHHOCTb U MMpEABOCXUIIAIOT PE3YJIbTAaT U YPOBCHb YUCHHIO

B3aUMO/JICHCTBUE T'CHOTHIIA | W3MEHYHUBOCTH; OOBSCHATH ycBoeHUs (Kakoi OyJeT pe3yibTar?)
u YCHOBI/Iﬁ Cpe€abl Ha BOSHeﬁCTBHe T'€HOTHUIIa U Ilo3HaBaTenbHBIE: OCYIICCTBJIAIOT IMTOUCK 1
(dopMmupoBaHue (EHOTHUIA, | YCIOBHH CpPeIbl HA BbIICIICHHE HEOOX0IUMON HH(OPMAITUH,
HOpMa peakiui opranusma | (popmupoBaHue GeHOTHIIA. AHATTM3UPYIOT 00BEKT, BBIICIISIS
Ha BHCIIHUEC YCIIOBHUA. Honyan BO3MOXXHOCTH: CYIIECTBEHHBIC U HECYILIECTBCHHBIC
00OCHOBBIBATH BIUSHIE IIPU3HAKY, CTPYKTYPUPYIOT 3HAHUS
TeHOTHUIIA U YCJIOBHH cpenbl | KoMMyHHMKaTUBHBIE: IUTAHUPYIOT 00IINE
Ha ¢opMupoBaHue GEHOTUI | CIIOCOOBI PabOThI, YMEIOT IIPEACTABIIATh
KOHKPETHOE COJIEpIKaHue U COOOIATh ero
B MMICbMEHHOHN M yCTHOM opMme

11. 3aKkoHOMeEpHOCTH 3.12 (GbopMBI  M3MEHYHBOCTH, Hayuartcs: xapakTepu3oBath | PerynatuBHBIE: CAaMOCTOATEIHHO DopMupYIOT
U3MEHYUBOCTH. OCHOBHBIE pasziuuns | (HOpMBI H3MEHYHUBOCTH; (GOpMYITUPYIOT TTO3HABATENBHYIO 1IENTb U OTBETCTBEHHOE
MyTanunonnas MEKIY MOAU(DUKAIMAMA | BBIJACISITH OCHOBHBIC CTPOSAT JICACTBHUS B COOTBETCTBUH C HEH, OTHONICHUE K
U3MEHYUBOCTH W MYTalusIMH,  BHABI | Pa3IHUMs MEKIY MPEIBOCXUINAIOT PE3YIbTAT H YPOBCHb VUCHHIO

MyTaIum, (haxTopHsI MOAU(PUKATIIMHA 1 ycBoeHUs (Kakoi Oyder pe3yibTar?)
CIIOCOOHBIE BBI3BIBATH | MYTAIMSIMU; IEPSUHCIISTh [To3HaBaTenbHBIE: OCYIIECTBISIOT TOUCK U
YBETHYCHUE YacTOThl | BHJBI MyTalui, (pakTopsl, BBIJICTICHHE HEOOXOTMMON HH(POPMAITHIH,
MYyTall}H, CIIOCOOHBIC BHI3BAThH AHAITU3UPYIOT O0BEKT, BBIIEISSA
OHMOJIOTHYECKYIO pOIb | yBETUYEHHE YaCTOTHI CYIIECTBEHHBIC M HECYIIIECTBCHHBIC
MYyTall}H, NpUMeEpbl | MyTanui MIPU3HAKHU, CTPYKTYPUPYIOT 3HAHUS
W3MEHYMBOCTH u | TlomyyaT BO3MOXHOCTB: KoMMyHHKaTUBHBIC: TTAHUPYIOT O0IIUE
MNPUCTIOCOOICHHOCTH OO00CHOBBIBATH CMOCOOBI pabOThI, YMEIOT MPECTABIATH

pacTeHHi W KUBOTHBIX K
cpezie oOuTaHMs.

OHMOJIOTHYECKYIO POITh
MyTaluil

KOHKPETHOE COJIep’KaHUe U COO0IIaTh ero
B ITMCBMEHHOU M YCTHOU (popme




12. OCHOBBI ceJIeKIIUH. 3.13 OcCHOBHBIE MTOHSATHS TEMbI Hayuwarcs: 0600mats u PerynstuBHBIE: OCO3HAIOT KA4ECTBO U OnTummusm B
Padors1 H. U. 3.14 CHUCTEMAaTU3UPOBATH CBOU YpOBEHb YCBOEHHUS, OL[EHUBAIOT BOCTIpUSATUU
Basusiosa. 3HaHUs 00 0COOEHHOCTSIX JOCTUTHYTBIH pe3ynabTaT MHUpa
OcHOBHBIE MeTObI OpPTaHU3MEHHOTO YPOBHS Ilo3naBaTenbHBIE: CTPYKTYPUPYIOT
ceJleKInu OpraHu3alun 3HaHMUS,

ITony4yaTt BO3MOXHOCTB: KomMMyHuKaTUBHBIE: yyaTcs yIpaBisaTh

B3aMMOIIPOBEPKU U OLIEHKU MOBEZICHUEM TIapTHepa - yOexKIaTh €ro,

KOMITbIOTEpa KOHTPOJUPOBATh, KOPPEKTUPOBATH U
OILIEHUBAThH €ro JCUCTBUS

13. KonTtpoasnan Hayuarcs: onenuars cBou PerynsiTuBHbBIE: OCO3HAIOT KAYECTBO U OnTumMusM B
paboTa 3HAHUA 10 TEME YpOBEHb YCBOEHHUS, OLEHUBAIOT BOCIIPUSTHH
«Oprann3mMeHHBIH [TomryuaT BO3MOXXHOCTB: JOCTUTHYTBIN pe3ynabTaT MUpa
YPOBEHb B3aMIMOIIPOBEPKU U OLEHKH Ilo3HaBaTenpHBIE: CTPYKTYPHPYIOT 3HAHUSA
OpraHm3anuu KOMIIBIOTEpA KoMMyHUKaTHBHBIE: ydaTcs yIPaBISITh
JKHBOT0» MOBE/ICHNEM MapTHEPA - yOeKaaTh €ro,

KOHTPOJIMPOBATH, KOPPEKTUPOBATH U
OILIEHHUBAThH €ro JECUCTBUS
IonysiMOHHO — BUAOBOI YPOBeHb (24)
1. Buna. Kputepuu 4.1 KpUTEPUHU Buna | Hayuatcs: onpenensts PerynsTuBHBIE: CAMOCTOSTEIEHO YMEHHE BECTH
BUA (Mopdonorngeckui, KPUTEpUH BHUIA (bOpMYITUPYIOT TTO3HABATENBHYIO 1IENTb U JTUAJIOT Ha

(PU3HOIIOTHYECKUT, (Mopdosoruyeckui, CTPOSIT IEUCTBHUS B COOTBETCTBUM C HEU OCHOBE
TeHETUIECKHH, (hm3HoNOrNYeCcKuid, ITo3HaBaTenpHBIE: BBIIEIAIOT U PaBHOIIPaBHBIX
SKOJIOrHYECKUH, TeHEeTUYECKUH, (hopMYyIHPYIOT IPOOIIEMY, OCYIIIECTBIISIIOT | OTHOIIEHWH U
reorpapuIecKui, 9KOJIOTMYECKUH, TTOVICK ¥ BBIJICTICHHE HEOOX OTMMOM B3aMMHOTO
HACTOPUYECKUN), reorpauIecKui, nH(hOpMaINH, aHATN3UPYIOT O0BEKT, YBaXKeHUS
Ononornyeckmne HACTOPUYECKUH) BBIJICNSISI CYIIECTBEHHBIE H
MEXaHU3MBI, [TomygaT BO3SMOKHOCTB: HECYIIECTBEHHBIC TIPU3HAKH,
MIPETATCTBYIOINE OOMEHY | OOOCHOBBIBATh CTPYKTYPHPYIOT 3HAHHS
T€HOB MEXAY BHAaMH, | OHMOJOTHYECKHE MeXaHWU3MbI, | KoMMyHUKaTHBHBIE: IUIAHUPYIOT O0IIHE
OOBSICHSSI TPUYUHY TOTO, | TPEMATCTBYIOINE OOMEHY crocoOBI paboTHI, YMEIOT MPEACTABISATh
49TO MEXBUIOBbIE | TEHOB MEXIY BUIAMHU KOHKPETHOE COJIEpIKaHUE U COO0IaTh €ro
rUOpUABI, KakK TpaBUIIo, B ITMCBMEHHOW U YCTHOM (popme
O€ECIUIOqHBI

2. Honyasimusu 4.2 3JIeMEeHTapHast enuHuna | Hayuwatcs: xapakrepuzoBath | PerynsTuBHBIE: CAMOCTOSTEIBHO Y cToiunBbIf




Buosoruyeckan 4.3 9BONIOUUH  (MOMYJSALUs), | SJIEMEHTAPHYIO SAHHUILY (bOopMyTUPYIOT TO3HABATENBHYIO LIENb U MO3HABATEIHHBI
KkJaccupuranus poTb MOMYJIALUH B | 9BOMIONUH (TIOMYJISLHUIO), CTPOST JICHCTBUS B COOTBETCTBUH C HEH, Il uHTEpEC
IKOJIOTHYECKUX CHUCTEMaX, | OOOCHOBBIBATH POJIb MPEABOCXUILNAIOT PE3YIbTAT H YPOBEHb
Ouonornyeckue MOMYJISLUHN B ycBoeHus (Kakoi Oyaer pe3ynbrar?)
MEXaHHU3MBI, 3KOJIOTHYECKUX CUCTEMAX. Ilo3HaBaTenbHBIE: OCYIECTBIIAIOT MTOUCK U
npenstcTByonme ooMeny | IlomydaT BO3MOXKHOCTb: BBIJICICHUE HEOOXOIUMOM HH(OpMAITUH,
T'CHOB MCKOY BHUJaMHU, HpOBOILI/ITI) CPaBHUTCIIbHYIO AHAJIU3UPYIOT O6’BCKT, BbIACIIAA
CPaBHUTCIIBHYIO XapaKTCPUCTUKY CYIICCTBCHHBIC U HECYIIECTBCHHBIC
XapaKTEPUCTHKY OpPraHU3MEHHOIO U MIPU3HAKH, CTPYKTYPUPYIOT 3HAHUS
OpPraHnu3MEHHOI'O )51 monyJIsIiuOHHO-BUAOBOI'O KOMMYHI/IKaTI/IBHBIel IIaHUPYIOT O6HII/IC
onyJIaMOHHO-BUA0OBOTO ypOBHeﬁ opranuvsanuu CIIOCOOBI pa6OTBI, YMEIOT NPCACTABIIATH
ypOBHel OpraHu3aluyu | >KUBOW MPUPOJIBI KOHKPETHOE COJIep)KaHue U COOOIIATh ero
>KUBOW MIPUPOJIBI. B ITIMCBMEHHOM M YCTHOM (hopme
JKOCHCTeMHBIIl ypoBeHb (44)
CooouiectBo, 5.1 ONeMeHTHI skotona, | Hayuatcs: xapaktepuzoBaTh | PerymsatuBHBIE: CTaBAT yueOHYIO 3a1a9y [TpusHanme
IKOCHCTEMA, Omoroma w OWOICHO3a, | MPHUPOIHBIC COOOIIECTBA, UX | HA OCHOBE COOTHECEHUS TOTO, UTO YXKe BBICOKOM
OuoreouneHo3 IOPUPOAHBIE  COOOILIECTBA | OCHOBHBIE CBOMCTBA U U3BECTHO U YCBOEHO, U TOI'O, UTO €IIe [IEHHOCTH
UX OCHOBHBIE CBOICTBa M | 3ajayH; HEHU3BECTHO. KHU3HU BO BCEX
3a7auy, [EPEUUCIATh | MEepeuuciiTh BaKHEHIINE [lo3HaBaTenpHbIE: BBIAEIAIOT OOBEKTHI U ee
Ba)KHEHIIME KOMIIOHEHTH! | KOMIIOHEHTBI 9KOCHUCTEM U IIPOLIECCHI C TOYKH 3PEHMS LEJI0r0 U IPOSIBIICHUAX
9KOCUCTEMBI u UX | MX KJaccHu(UKauio; poib yacTel, OCYyILIECTBIISIIOT IIOUCK U
KJIacCU(UKAITHIO, pONb | PEryISTOPOB B BBIZICTICHH € HEOOXOMMOM MH(MOpMAITHH,
PErynaTopos B | MOAAep)KaHUU OIIPENETSIIOT OCHOBHYIO U
HOAAEPKAHUH YCTOWYMBOCTH 3KOCHCTEMBl | BTOPOCTENEHHYIO HH(OpMAILIHIO
YCTOWYMBOCTH ITony4yaT BO3MOXHOCTB: KoMMyHUKaTHBHBIE: ¢ JOCTATOYHOM
9KOCUCTEMBI. IIPOBOANTH CPABHUTEIBHYIO | IMOJIHOTOM M TOYHOCTBIO BBIPAXKAIOT CBOU
XapaKTEePUCTUKY MBICJIA B COOTBETCTBHUH C 331a4aMu U
COO00I1IECTBA, HIKOCHCTEMBI, YCIOBUSIMU KOMMYHHKALIUN
OuoreoreHos3a
Cocras n 5.2 I'pymnmsr opranmuszMoB, | Haydarcs: Ha3pIBaTh PerynsatuBHBIE: cTaBAT yaeOHYIO 33129y [Ipu3nanue
CTPYKTYpa COCTaBJISIOLINE IPYIIIBl OPTaHU3MOB, Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ BBICOKOH
coodmrecTBa TPOQHUUECKYI0 CTPYKTYPY | COCTaBIISIOILHE M3BECTHO U YCBOEHO, M TOTO, YTO €Lle [EHHOCTH
cooOmiecTBa, CBSI3M B | TPOHUUECKYIO CTPYKTYPY HEHU3BECTHO. JKU3HH BO BCEX
9KOCUCTEMAX, COO00IIECTBA; IEPEUNCIIATh ITo3HaBaTeNnbHBIE: BRIACISIOT OOBEKTHI U ee




Mopdoaornueckas U | CBSI3U B DKOCHUCTEMAaX MPOLIECCHI C TOYKH 3pEHHS LEJIOTr0 U MPOSIBIICHUAX
MPOCTPaHCTBEHHAsS (TeppuTOpHaNBHEIE, YyacTeld, OCYIIECTBIISIOT MIOMCK U
CTPYKTypa  COOOIIECTBA, | MHUIIEBHIC, BbLJIeNIeHHE HE0OX0ANMON HHPOPMAIHH,
3HaYeHHE BHUJIOBOTO | MEKIIOMYJSIHOHHEIC) OTIPENENSIIOT OCHOBHYIO U
pasHooOpa3zust kak | Ilomydat BO3MOKHOCTB: . BTOPOCTENIEHHYIO HH(OPMALIUIO
IoKasaTens COCTOSIHHS | OOBSICHSITH POJIb PACTEHUH KomMMyHUKaTHUBHBIE: C 1OCTaTOUHON
cooOrecTBa U | Kak Ha4yaJIbHOI'O 3BE€Ha B MOJTHOTOW 1 TOYHOCTHIO BBIPAXKaIOT CBOU
Knaccmbnxaum] rpyImn HI/IHICBOI\/'I Iy, MBICJIM B COOTBETCTBUHU C 3aJa4aMU U
OpraHrM3MOB HaXOAAIIUXC HpI/ICHOCO6JI€HHOCTI> YCII0BHUAMH KOMMYHUKAIIUU
Ha pasHBIX TPOPHUUECKUX | OPraHU3MOB K JKHU3HHU B
YPOBHSIX. coo01IecTBax
IMoToku BemecTBa 5.3 MOTOKH SHEPTHHU U BemecTB | HayuaTcs: Xxapakrepu3oBaTh | PerymsartuBHbIe: cTaBsT yueOHYIO 3a1auy [TpusHanue
¥ DHEPruu B 5.4 B 9KOCHCTEMaX, | MOTOKH HEPTUH U BEIIECTBA | HA OCHOBE COOTHECEHHS TOTO, YTO YXKE BBICOKO
JIKOCHCTEME. KOJINYECTBEHHBIE B 9KOCHCTEMaX, M3BECTHO M YCBOEHO, M TOTO, YTO €lIe [IEHHOCTH
HpO}IyKTI/IBHOCTB N3MCHCHUA OHEPIrun B KOJIMYECTBCHHBIC HEHU3BCCTHO. JKHN3HHU BO BCEX
cooduiecTBa MpoIecce MepeHoca ee Mo | M3MEHEHHUS DHEPTHUH B Ilo3HaBaTenpHBIE: BBIIEIAIOT U ee
MUIIEBBIM ensM, | mpolecce epeHoca ee mno (hOpMYJIHPYIOT MMO3HABATEIbHYIO 11EIb, IPOSIBJIICHUAX
MUPAMUIBl YUCIEHHOCTH W | THIIEBBIM IETISIM, BBIIBUTAIOT H OOOCHOBBIBAIOT THUITOTE3BI,
Omomaccel, IeN MUTAaHUA. | MUPaMUAIBI YUCICHHOCTH U MpeUIaraloT CIoco0bl UX MTPOBEPKH
OMOMaCCHI. KomMyHuKaTUBHBIE: C TIOCTATOUHON
[TomygaT BO3SMOKHOCTB: MTOJTHOTOW W TOYHOCTHIO BRIPAXKAIOT CBOU
00OCHOBBIBATH MBICTTH B COOTBETCTBHH C 33a4aMu 1
HENpPepBIBHBIN MPUTOK YCIIOBHUSIMH KOMMYHUKAIITHH
BEIIECTB U3BHE KaK
HEO00XOANMOE YCIOBHE
(hyHKIIOHUPOBAHUS
skocucTeMbl. COCTaBIIAThH
e TUTaHUS
Camopa3sBurtue 5.5 OcHOBHBIE TOHATHS TEMbI Hayuaartcs: onieHuBaTh CBOM PerynsTuBHBIE: 0CO3HAIOT KAYECTBO U OnTumMmu3M B
IKOCUCTEMBI 3HAHUS YPOBEHb YCBOEHUS, OIEHUBAIOT BOCTIPUSTHU
ITony4yaT BO3MOXHOCTb: JOCTUTHYTBIA PE3YyJIbTaT MHUpa

B3aUMOIIPOBCPKH U OLCHKH
KOMIIBIOTEpA

ITo3HaBaTenbHBIE: CTPYKTYPUPYIOT 3HAHUS
KoMMyHUKaTHBHBIE: ydaTcsl yIPaBIsTh
MOBEZCHUEM NIapTHepa - yOexaaTh ero,
KOHTPOJINPOBATh, KOPPEKTHPOBATH U




OLICHUBATH €TI0 JCHCTBUS

Buocdepnsiii yposens (34)

Buocdepa. Cpennt 6.1 buocdepa, BoAHas, | HayuaTcs: Ha3piBaTh cpeabl | PerymaruBHbIe: cTaBsT yueOHYIO 3aqauy DopMHpYIOT
KU3HU MOYBEHHAs, HAa3eMHO- | JKU3HU J)KMBBIX OPTaHM3MOB; | Ha OCHOBE COOTHECEHUS TOTO, UTO YiKe OTBETCTBEHHOE

BO3/YIIHAs cpena U | (haMWINH yYEHBIX, M3BECTHO U YCBOEHO, M TOTO, YTO €Il OTHOILIEHHUE K

OpraHu3M  Kak  cpena | paOoraBmIuX B 001acTH HEU3BECTHO. YYEHUIO

o0HuTaHMUS. u3y4yeHus ouocgeps Ilo3naBaTenbHbIE: BBIACIAIOT U

IMpucnocobnennst xuBbiX | [lomydaT BO3MOKHOCTB: (bOpMYyTUPYIOT TTO3HABATENBHYIO 11ENTb,

OpPTaHM3MOB K JKW3HH B | OOBSCHSATH MPUCIIOCOOICHUS | BBIIBUTAIOT M OOOCHOBBIBAIOT THITOTE3HI,

OTIpeNieNeHHON cpefe JKUBBIX OPTaHU3MOB K MIpeJyIaratoT crnocoObl UX MPOBEPKU

JKU3HU B OIIPENETICHHON KomMMyHUKaTHUBHBIE: C 1OCTaTOUYHON
cpene MTOJTHOTOW 1 TOYHOCTHIO BRIPAXKAIOT CBOU
MBICTIH B COOTBETCTBHH C 33Jja4aMt 1
YCIIOBUSIMH KOMMYHHKAITHH

Cpenoo0pasyronias 6.2 xapakrepusoBaTb  cpenbl | Hayuarcs: IlpuBoguts PerynsTuBHBIE: CTAaBAT yueOHYIO 33129y DopMUPYIOT
AeATeIbHOCTh oOuTaHM OpPraHMu3MOB, | TPHUMEPbI OCOOEHHOCTEN Ha OCHOBE COOTHECEHHS TOTO, UTO YKe OTBETCTBEHHOE
OpPraHu3MoOB 0COOEHHOCTH  PA3NUYHBIX | MPHUCIIOCOOIEHMS KHUBBIX M3BECTHO M YCBOEHO, M TOTO, YTO eIlle OTHOIIIEHHUE K

cpen KU3HH, | OPraHU3MOB K )KU3HU B HEHU3BECTHO. YUEHHUIO

IIPUCIIOCOOJICHUS KUBBIX OIIpEIETICHHOM cpene [lo3HaBarenpHbIE: BHIPAXKAIOT CMbICI

OpraHu3MoB K Jku3HM B | Ilomydat BO3MOXKHOCTB: CUTYalLlUU pa3IMYHbIMU CPECTBAMU

OIIpeIeTICHH OH cpezne, | XapakTepu30BaTh (pUCYHKH, CUMBOJIBI, CXEMBI, 3HAKH)

KOTOpbI€ BBIPAOOTANUCh B | OCOOEHHOCTH BO3ACHCTBUS KomMmyHUKaTUBHBIE: aJIeKBaTHO

mporecce 9BOJIIOLMM; | JKMBBIX OPTaHU3MOB Ha UCIIOJIB3YIOT PEUeBbIC CPEACTBA AJIS

IpaHUIBI W CBOMCTBA | cpely OOMTaHUS JUCKYCCHUU M apTyMEeHTAaIlH CBOEH

ouochepsl. TTO3UTIAH
Kpyrosopor 6.3 OuoreHHbIE aneMenTsl, | Hayuartcs: xapakrepuszoBats | PerynsTuBHbIC: CTaBAT yueOHYIO 3aauy DopMUPYIOT
BelleCTB B OMOXMMUYECKUE  LHUKJIBI, | OCOOEHHOCTH KPYTOBOPOTa Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ OTBETCTBEHHOE
ounocdepe 0COOCHHOCTH BEILIECTB B MIPUPOJE, €TI0 M3BECTHO U YCBOEHO, U TOTO, YTO €lle OTHOLIECHUE K

KPYTOBOPOTOB BELIECTB B | 3HAUCHHUE; MOCICACTBUS HEHU3BECTHO. YUEHHIO

OpUpoAe, €ro 3HA4YCHHUs | HapyIIEHHs KPYyroBOpOTa ITo3HaBaTenbHBIE: IPUMEHSAIOT METOIBI

MOCIENCTBUSL  HapyIIeHUs | BemlecTB B Omocdepe; WH()OPMAITMOHHOTO TIOMCKA, B TOM YHCJIE C

KpYroBOpoTa BEILECTB, | OMOr€OXUMHYECKHE LIUKIIBI MIOMOIIBIO KOMITBIOTEPHBIX CPEICTB

OMOXMMHUYECKHE  LHUKJIBI | a30Ta, yriepona u ¢pochopa | KomMMmyHHKaTHBHBIC: pa3BUBAIOT

asora, yriepona u | Ilomydat BO3MOXHOCTB: CIOCOOHOCTH C ITOMOILBIO BOIIPOCOB

thocdopa.

OOBSICHATH POJIb )KUBBIX

JIOOBIBATh HENOCTAOIYI0 HH(POPMAIIHIO




OpPTaHU3MOB B TIOJICPKaHUU
KPYroBOpOTa OMOT'CHHBIX
3JIEMEHTOB

OcHoBBI yueHus1 00 B0 UM (74)

PazBurue 7.1 OcHOBHBIE nonoxkenust | Hayuatcs: xapakrepu3oBaTh | PerynsTuBHBIE: CTaBAT y4eOHYIO 3a/1a4y Y crolunBbIf
3BOJIIOLIMOHHOI0 TEOpUHU Y./lapBuHa, | OCHOBHBIE ITOJIOKEHUS Ha OCHOBE COOTHECEHUS TOT0, YTO YKE [T03HABATEIIbHBI
yueHust OCHOBHBIE nosoxenus | teopuu Y. JlapBuHa; U3BECTHO U YCBOEHO, U TOTO, YTO €Il I HHTEpEC U
TEOpUHU Y./lapBuHa, | 000CHOBBIBATH poib Y. HEU3BECTHO. CTaHOBJICHUE
000CcHOBaTh pons | JlapBHHA B pa3BUTHU Ilo3HaBaTenbHBIE: BBIACISIOT U CMBICIIO00pa3y
Y.JlappuHa B pPa3BUTHM | SBOJIOLMOHHBIX HJIEH. (hOpMYIIHPYIOT MO3HABATEILHYIO 11EIb, OIS
JBOJIIOLINOHHBIX unei, | BeigensTs obmiee u BBIJIBUTAIOT U 0OOCHOBBIBAIOT THIIOTE3HI, byHKIUU
o0mee ¥ pAa3NIUYHOE B | Pa3IHYHOE B MIPeUIaraloT CIoco0bl UX MTPOBEPKH [103HABATEIBHO
TEOpUHN Jlamapka U | SBOJIFOLMOHHBIX TEOPUAX KoMMyHUKaTHBHBIE: ¢ JOCTATOYHOM ro MOTHBaA
HapsuHa Jlamapka u JlapuHa IIOJIHOTOW U TOYHOCTBEO BBIPAKAIOT CBOU
IToy4yaTt BO3MOXHOCTB: MBICJIA B COOTBETCTBHM C 3a7a4aMU U
CpaBHUBATH 3BONIIOLIMOHHBIE | YCIOBUSMHU KOMMYHHKAITUU
teopuu Jlamapka u
JapBuHa, BbIIETATD
OCHOBHYIO 3aciyry Y.
JapBuna
HN3MeHYuBOCTH 7.2 Buaet n3MeHYuBOCTH, | Hayuwarcs: xapakrepuszoBath | PerynaTuBHbIEC: IPUHUMAIOT DopMUpPYIOT
OPraHU3MOB. 7.3 BUIbl HM3MEHYMBOCTU HX | BHJABI U3BMEHYUBOCTH, UX MO3HABATEIBHYIO LIE€JIb, COXPAHSIOT €€ IPU | OTBETCTBEHHOE
I'eneruueckoe poib B 9BOJIIOLMH, | POJIb B DBOIIOLUN; BEITIOJTHEHUH yIeOHBIX IEHCTBHIA, OTHOLIEHUE K
paBHOBecue B reHo(hoH L MOMYNSANUY, | OOBSCHATH, UTO TAKOE PEryIUPYIOT BECH MTPOLIECC UX YUYEHHIO
NOIYJIAIUAX MEXaHU3MbI, TPUBOIAIINE | TeHOMOH] MOIMYISAINH, BBIITOJIHEHUS U YETKO BBIIOJIHSIOT
K I3MEHEHHI0 TeHO( OH/Ia OCTaHABJIMBASICh HA TpeOOBaHUS MO3HABATENFHON 3a1a4n
MexaHu3Max, NpuBofsiumx K | Ilo3HaBaTenbHbIE: IPUMEHSIOT METOIBI
M3MEHEHUIo TeHo(oHIa WH(OPMAITMOHHOTO TIOUCKA, B TOM YHCIIE C
ITony4yaT BO3MOXHOCTb: MTOMOILLBI0 KOMITBIOTEPHBIX CPEACTB
HMETh MPEICTABICHUE O KoMMyHUKaTHBHBIE: aJEKBATHO
reHo(OH/Ie TTOMyISAIINI HCIIOJIb3YIOT PEUEBBIE CPEACTBA AJIS
JIUCKYCCUU U apryMEHTAaLK CBOEH
MO3ULIUU
Bbopn0a 3a 7.4 (hopmbI 00pbOBI 3a | Hayuarcs: xapaktepuszoBath | PerynatuBHbIC: IPUHUMAIOT DopMUPYIOT




CylecTBOBaHUe. 7.5 CYLIECTBOBAHHE, ¢hopmbl OOpbOBI 32 MO3HaBaTEIbHYIO 1€]1b, COXPAHAIOT €€ P | OTBETCTBEHHOE
EcrecTBeHHBIH NPUCTIOCOOIECHHOCT, CYIIIECTBOBaHUE, pOJb BBITIOJTHCHUY YYCOHBIX ICHCTBUIHA, OTHOIIICHUE K
oToop €CTECTBEHHBIH 0TOOp, | €CTECTBEHHOro 0TOOpa M €ro | PEryIHpYIOT BECh MPOLIECC UX YUEHUIO
Oopwba 3a cymectBoBanue | Qopmbl. CpaBHUBATH BBITIOJTHEHUS Y YETKO BBHITIONHSIFOT
CTaOMIU3UPYIOIINN 1 TpeOOBaHUS MMO3HABATEILHON 33241
JBIKYIAH 0TOOp Ilo3HaBaTeNnbHBIE: COCTABIAIOT LIETOE U3
ITonyyat BO3MOXKHOCT: yacTel, CaMOCTOSTEIbHO JOCTPauBasd,
00OCHOBBIBATH a/IANITAIIUIO BOCTIOJIHASA HEAOCTAIOIINE KOMITOHEHTHI
KaK pe3yJbTaT ACHCTBHS KomMMyHUKaTHBHBIE: HHTEPECYIOTCS
€CTEeCTBEHHOT'0 0TOO0pa, YyXUM MHEHUEM M BBICKA3hIBAIOT CBOE
MIPOUCXOJISIETO O]
JlaBJICHUEM OOpBhOBI 32
CYII[ECTBOBAaHHE
Bunooo6pazoBanue 1.7 ¢dopmbl BHJOOOpa3oBanmsi, | Haywarcs: xapakrepuszoBath | PerynsTHBHbBIE: TPUHUMAIOT DopMHPYIOT
OCHOBHBIE pOoTB B BUAOOOPa30BaHUU MO3HABATEIBHYIO I[€]1b, COXPAHAIOT €€ MPH | OTBETCTBEHHOE
TaKCOHOMHWYECCKHUE T'PYIIIHI, Pa3IMIHBIX MEXaHNU3MOB BBIITOJIHEHN U y‘Ie6HBIX ZICI‘/'ICTBI/II‘/'I, OTHOLIICHHEC K
NPOLECCHI,  SBJIAIOIIHAECS | HU3OJISALNHU PETYIUPYIOT BECH IIPOLIECC UX YYEHHIO
JABHUXXYIIUMHU CHJIaMu Honyan BO3MOXXHOCTH: BBIITOJIHEHUS U YETKO BBIITOJIHSOT
SBOJTIOIINH, nporecc | OOBSCHSITH MPOLIECCHI, TpeOOBaHMS MO3HABATEIHLHON 33291
MaKpO3BOITIOIHH, ero | SIBJISIOIINECS CUJIaMHU ITo3HaBaTenpHBIE: COCTABISIOT IIETI0€ U3
OCHOBHEBIE (hop™ms1, | 3BOMOIIMH 4acTel, CAaMOCTOSITENIbHO TOCTpanBasi,
MPHUBOANTH JOKA3aTENbCTBA BOCTIOJTHAS HEAOCTAIOIIE KOMITOHEHTHI
MaKpO3BOIIOIHH, KoMMyHUKaTHBHBIE: yUaTCs
MPUBOANUTH TPUMEPEI. apryMEHTHPOBATh CBOIO TOUKY 3pEHUS,
CIIOPHUTH U OTCTAaUBAThH CBOIO TTO3HIIHIO
HEBpaXACOHBIM JIJIs1 OIMITOHEHTOB 00pa3oM
MakposBoJonus 7.8 PenponykrusHas Hayuarcs: xapakrepuzoBaTb | PerynasTuBHbIC: IPUHUMAOT DopMUPYIOT
n3zonsAnus. M3onmpyrommue | MPOIECCHI, SBISIOIINECS MO3HABATEIHHYIO I[€]1b, COXPAHAIOT €€ MPH | OTBETCTBEHHOE
MEXaHU3MBI, JIBUKYIIAMHA CHITaMA BEITIONTHEHUH yUeOHBIX IEHCTBHIHA, OTHOIIIEHUE K
MUKPOIBOIIOIHS, Oaphephl, | MaKpOIBOIIOINU. PETYIUPYIOT BECh MPOIECC UX YYEHUIO0

TIOJIMIIIIO U

OuaoreHeTHIECKHUE psAAbL

IIpoBoauTh cpaBHEHUE
MaKpO- U MUKPOIBOIIOINH
(BBIIENATH pa3IuIus).
OOBACHATH 3HAUECHUE
UCCIIeTIOBAHUS
(DUITOreHEeTHYECKUX PSIOB

BBIIOJIHEHNS U YETKO BBIITOIHSIIOT
TpeOOBaHUS MO3HABATENFHON 3aa4n
Ilo3HaBaTeIbHBIE: COCTABIAIOT LIEJIOE U3
4acTel, CAaMOCTOSITEIIEHO JIOCTpanBasi,
BOCHOJIHSSA HEAOCTAIOIIME KOMIIOHEHTHI
KomMmyHUKaTHBHEIE: TOHUMAIOT




Honyan BO3MOXHOCTB:
XapaKTCpHU30BaTh IMOHATHEC

BO3MOXHOCTDb PAa3/IMYHbIX TOUCK 3pCHUA,
HC COBIIaJaroniux ¢ cOoOCTBEHHOI

«MaKpO3BOTIOIU;
MPUBOUTH JTOKA3aTEIbCTBA
MaKpOIBOJIOIUH.
OcHoBHBIE 7.9 [MTapannenusm, Hayuarcs: xapakrepu3oBaTb | PerynsTuBHBIE: COCTABISIOT IUIAH U DopMUPYIOT
3aKOHOMEPHOCTH KOHBEHIepLHs, TUIIBI SBOJIIOLIMOHHBIX MOCJIENOBATENBHOCTD AEUCTBUM YCTOMYUBBIN
3BOJIIOLMH IUBEpreHius apamopdo3M, | M3MeHEHHH (TTapauieinsm, Ilo3HaBaTenbHBIE: COCTABIISIOT LIETOE U3 MOo3HaBaTeIbHBI
U0 TAITHS, KOHBEPI'CHITHS, JacTel, CaMOCTOATENHHO TOCTPANBAs, i uHTEpEC
JiereHeparysi, TOMOJIOTHS ¥ | TUBEPreHIINs ), TJIaBHbIC CTPOSAT JIOTHYECKHUE LIENU PACCYKIECHUN,
aHaJIorusa JIMHUH 3BOJJIIOIUHA. BOCIIOJIHAA HEAOCTAKOIINEC KOMITOHCHTHI
ITonyuat BO3MOXXHOCTB: KoMMyHUKaTUBHBIE: TOHIMAIOT
00BACHSITD pasHuny BO3MOXHOCTb PAa3IMYHBIX TOUCK 3pCHMA,
MOHATUH «TTapaJIEIIA3M» U HE COBIMAJAIONINX C COOCTBEHHOM
«KOHBCPICHIUA,
IMPOBOAWTH CPAaBHCHUC NBYX
JIMHUH 3BOIIOINNA
(mamoamanTayy u
JIereHepaIiim)
KonTpoabHo- Hayuarcs: onenuBars cBou PerynsTuBHBIE: OCO3HAIOT KAYECTBO U OnTumusM B
0000 aloIMii ypok 3HAHUS YPOBEHb YCBOEHMS, OLIEHUBAIOT BOCTIPUSITHH
o treMe «OCHOBBI ITomy4yaT BO3MOXHOCTB: JIOCTUTHYTBIA pE3yIbTaT MHpa
yuyeHHA 00 B3aUMOINPOBEPKHU U OLIEHKH Ilo3HaBaTeNpHBIE: CTPYKTYPHPYIOT 3HAHUS
IBOJIIOLMH. KOMIIBIOTEpa KoMMyHUKaTHBHBIE: ydaTcs yIPABISITh
TOBe/IEHNEM TTapTHEPA - yOeKIaTh €ro,
KOHTPOJIUPOBATh, KOPPEKTUPOBAThH U
OLICHUBATH €r0 JCHCTBUS
IIpoucxo:xxkaenue u pazBuTue ;ku3uu Ha 3emie (5 4)
I'mmoTe3nl 8.1 OCHOBHbBIE runote3bl | Hayuwatcs: xapakrepu3oBaTh | PerynsiTUBHbBIC: HPUHUMAOT DopMupYIOT
BO3HHKHOBEHUS BO3HUKHOBEHUS SKU3HH | OCHOBHBIE THUITOTE3BI MO3HABATEIHHYIO I[€]Ib, COXPAHSIOT €€ MPH | YCTOWYMBBIN
JKU3HU (kpearlMOHU3M, Pa3INyusi B | BO3HHUKHOBEHHS YKU3HH BEITIOJTHEHUH yUeOHBIX IEHCTBHIA, MO3HAaBATEIbHBI
noaxonax  pemurud  u | [lomydaT BO3MOXHOCTB: PEryIUPYIOT BECH MPOLIECC UX U uHTEpEC
HAyKH K  OOBSICHEHWIO | IMO3HAKOMHTBHCS C TUIIOTE30i | BBHITIOJHEHUS U YETKO BEITIONHSIOT
BO3HUKHOBEHUS >KU3HH, | CaMOIIPOU3BOJIEHOIO TpeOOBaHUS MO3HABATEIHLHON 331291
TUIIOTE3a 3apOKACHHUS J)KU3HU; Ilo3HaBaTenbHbIE: COCTABISIOT LIEIOE U3




CaMOIIPOU3BOIBHOTO
3apOXKICHUS JKU3HH,
THIoTEe3a MaHCIIEPMHUH,
runoTe3a OHOXMMHUYECKON
9BOJIIOIIH)

TUIIOTE30M MaHCIICPMUH

YyacTel, CaMOCTOATENLHO TOCTPanBad,
BOCIIOJIHSS HETOCTAIOIINE KOMIIOHEHTEI,
CO3/IAI0T CTPYKTYPY B3aMMOCBs3Ei
CMBICJIOBBIX €IUHUI] TEKCTA
KOMMyHHKaTHBHBIC: IIOHUMAKT
BO3MOYKHOCTD Pa3IMYHBIX TOYEK 3PEHUS,
HE COBITAJAIOIINX C COOCTBEHHOI

PazBurue 8.2 Kpeannonnsm, Haywarcsi: xapakrepuzoBats | PerynsTuBHBIE: CTaBAT y4eOHYIO 3a1a4y DopMUPYIOT
NpeacTaBJIeHU 0 [Tancnepmus, OCHOBHBIE JTaIlbl Pa3BUTHS Ha OCHOBE COOTHECEHUS TOI'0, YTO yXKe YCTOWUYUBBIN
BO3HUKHOBEHUU buoxummaeckas JKU3HU Ha 3emIle; M3BECTHO U YCBOEHO, M TOTO, YTO €Il MO3HaBaTeIbHBI
SKM3HU. IBOJTIOIHSL. I'mnoreza | IlomyuaT BO3MOXXHOCTB: HEH3BECTHO i uHTEpEC
Omapuna — XongeiiHa. | paccMOTpeTh COBpEMEHHbBIE Ilo3naBaTenbHBIE: COCTABIISIOT LIETOE U3
KoarnepBaTtsl, HpOOMOHTHI. | THIOTE3BI MPOUCXOXKICHHS 4acTel, CAMOCTOATENBHO TOCTPauBasi,
Spa, TIe€puoa, armoxa. KN3HU BOCITOJIHSASA HEAOCTAOIIME KOMITOHCHTHI,
CO3JIal0T CTPYKTYPY B3aUMOCBSI3en
CMBICJIOBBIX €IMHMUI] TCKCTAa
KOMMYHI/IKaTI/IBHBIei IIOHUMAarT
BO3MOXHOCTb PAa3IMYHBIX TOYCK 3pCHMA,
HE COBIMAJAIOINX C COOCTBEHHOM
CoBpeMeHHbIE 8.3 Kpynnsie apomopdo3sl, | Hayuatcs: xapaktepu3oBaTh | PerynstuBHBIC: cTaBAT yUaeOHYIO 331129y DopMUpyIOT
TUNOTeE3bI 8.4 COCTOSIHUE OPTraHUYECKOrO | COCTOSIHHE OPraHUYECKOro Ha OCHOBE COOTHECEHUS TOTO, YTO YKE YCTOWYUBBIN
MPOUCXO0KACHUS 8.5 MHpa Ha NPOTSDKEHHU 3p, | MHpa W3BECTHO U YCBOEHO, U TOT'O, UTO €IIe [103HABATEIbHBI
JKU3HH BakHelmme apomopdo3sl | [lomyyaT BOZMOKHOCTE: HEW3BECTHO, CAMOCTOSTEIBLHO W UHTEpeC

Pa3BuTHeE :KH3HH B
apxee, mpoTepo3oe
H 1ajeo3oe

apxeickoi,
MPOTEPO30MCKOMH,
MaJIe030MCKOM 3P

WMETh TPE/ICTABICHHE O
JIETICHUW UCTOPHU 3eMIIN Ha
3PBbI, IEPUOBI H IITOXH.
3HaTh XapaKTEePUCTHKY
COCTOSTHUSI OPTaHUIECKOT'0
MUpa

(hOpMYIHPYIOT TO3HABATENBHYIO IIETh
CTPOSIT IEUCTBHUS B COOTBETCTBUM C HEH
ITo3HaBaTenpHBIE: COCTABISIOT IIETI0€ U3
4acTel, CAMOCTOSTENIFHO JOCTPanBasi,
BOCTIOJTHSISL HEZOCTAIOIINE KOMITOHEHTHI,
CO3/Ial0T CTPYKTYPY B3aMMOCBSI3Ei
CMBICJIOBBIX €IWHUIL TEKCTa, TPUMEHSFOT

MCTObI I/IH(I)OpMaLII/IOHHOFO IIOHMCKa, B TOM

YHUCIIE C IOMOIIBIO KOMITBIOTEPHBIX
CpEICTB

KomMmyHUKaTHBHEIE: TOHUMAIOT
BO3MOYKHOCTB Pa3JIMYHBIX TOUEK 3PEHUS,
HE COBITAJAIOIINX C COOCTBEHHOM




PazBuTHe KM3HM B 8.6 KpYTHBIE apomopdo3sl, | HayuaTcs: xapakrepuzoBath | PerymaruBHbie: cTaBsT yueOHYIO 3aqauy DopMHpYIOT
Me3030€ U KaiiHO030e 8.7 COCTOSIHHE OpPTaHHYECKOTO | COCTOSIHHE OPTaHUYECKOIO Ha OCHOBE COOTHECEHUS TOTO, UTO Y)KE YCTONYMBEIT
MHUpa Ha TPOTSKEHHU 3P, | MHpa B ME€3030€, OCHOBHBIE M3BECTHO U YCBOEHO, U TOTO, YTO €I M03HaBaTEIbHBI
BakHelmmue apoMop¢o3bl | apoMopdo3bl U HEU3BECTHO, CAMOCTOSITENILHO I uHTEpEC
M€E30301CKOM U | WIMoajanTalyy, pa3BUTHE (hOpMYITHPYIOT MMO3HABATEIBHYIO 1IETb U
KaHO30MCKOH 3P JKU3HU B KallHO30€ CTPOSAT AEUCTBUS B COOTBETCTBHUHM C HEH
[TomryuaT BO3MOXKHOCTB: Ilo3HaBaTenbHBIE: COCTABIISIOT LIET0E U3
OOBSCHATH CMEHY gacTeil, CaMOCTOSITENIFHO JOCTpanBas,
TOCIIOACTBYIOUX I'PYIIIL BOCITOJIHSASA HEAOCTAOIMEC KOMITOHCHTHI,
pacTeHuil ¥ >KUBOTHBIX CO3aI0T CTPYKTYPY B3aUMOCBSI3EN
CMBICJIOBBIX €AWHUII TCKCTA, IPUMCHAIOT
METObI I/IH(bopMauI/IOHHoro TIOKWCKA, B TOM
YHUCIIE C TIOMOIIbIO KOMITBIOTEPHBIX
CpEenCTB
KOMMYHI/IKaTI/IBHBIel IIOHUMAarT
BO3MOXHOCTb PAa3IMYHBIX TOYCK 3pCHMA,
HE COBIMAJAIOMINX C COOCTBEHHOM
KOHTpOJ’ILHafl OCHOBHBIE TTOHSITHS TEMEI. HayancsI: OLICHUBATH CBOU PerJBITI/IBHBIe: OCO3HAKOT Ka4YeCTBO U OnTuMu3M B
pabdoTa 3HAHUS YPOBEHb YCBOEHUS, OLIEHUBAIOT BOCTIPUSITHH
«Bo3HuUKHOBEHUE U ITomy4yaT BO3MOXHOCTB: JIOCTUTHYTBIA pPE3ybTaT MHpa
pa3BUTHE KU3HU HA B3aMMOIIPOBEPKU U OLIEHKU Ilo3HaBaTenpHBIE: CTPYKTYPUPYIOT
3emite» KOMIIBIOTEpA 3HAHUA,
KomMyHUKaTUBHBIE: yuaTcs yIpaBIIsiTh
MOBEZICHUEM IIapTHEpa - yOeXxaTh €ro,
KOHTPOJINPOBATh, KOPPEKTUPOBATH U
OLICHUBATD €r0 NEHCTBUS
Opranusm u cpeaa (44)
JKojI0ruYecKue 9.1 Oxpyxatomasg cpega — | Haywatcs: onpenensats PerynaruBHbie: COCTABISIIOT IUIAH U DopMUpyIOT
(¢axTopsl. YciaoBus HACTOYHHK BEILECTB, | a0MOTHYECKUE U MOCJIEA0BATENBHOCTh ACHCTBHI YCTOWYUBBIN
cpelbl. 9HEPruu 1 HHGOpMaIHH. ouornyeckue, ITo3HaBaTenbHBIE: IPUMEHSAIOT METOIBI MO3HAaBATEIbHBI
OKoJorus Kak HayKa. AHTPOIIOTeHHBIE (PaKTOPBI MH(OPMAILIIOHHOT'O [TIOKCKA, B TOM YHCIIE C | H MHTepec

Honyan BO3MOXHOCTB:
HAa3bIBATb 3arpA3HAIOIINC
BCIICCTBA.

MMOMOIIBKO KOMIIBXOTCPHLBIX CPEACTB
KOMMYHI/IKB.TI/IBHBICI IIOHUMArT
BO3MOXXHOCTbH PAa3JIMYHbIX TOUCK 3PpCHU,




HC COBIIaJarOImux C cOOCTBEHHOI

Oommue 9.2 TOJIEPAHTHOCTb, SKOTUIIBL, | HayuaTcs: oObACHATD PerynstuBHBIE: COCTABIISIOT IJIAH U DopMupyroT
3aKOHOMEPHOCTH JUMUTHpYIOIKE GaKTOphl. | OOIIHe 3aKOHOMEPHOCTH MOCTIeI0BaTENbHOCTD AEUCTBUM, CTaBIT OTBETCTBEHHOE
BJIMSTHU S 3aKkoH MUHHMYyMa, | BIUSHHE PaKTOPOB Ha yueOHYI0 3aJjady Ha OCHOBE COOTHECECHUS OTHOILIEHUE K
IKOJIOTHYECKUX BnusiHue SKONOTMYECKUX | OKPYXKArOIIyIO CPedy TOT0, YTO YK€ U3BECTHO U YCBOEHO, U YUEHUIO
(paxTopoB Ha (hakTOpPOB HAa OPTaHU3MBI. [TomyuaT BO3MOXXHOCTB: TOT0, YTO €Il[€ HEU3BECTHO
OpraHu3mMbl. YcnoBus Cp€abl. O6’B$ICH$ITI> 3aKOH MUHHMYyMa ITo3naBaTensHEBIE: BBIACIAOT U
[pucnocobnenus Ha KOHKPETHBIX IIpUMepax (bOpMYTUPYIOT MTO3HABATENBHYIO 1IENTb,
OpraHM3MOB K DPa3IM4YHBIM BBIOMPAIOT BU/J rpaduecKoil MOJIeIH,
3KOJIOTUYECKUM (hakTopam. aJIeKBaTHOU BBIJICIEHHBIM CMBICIIOBBIM
CAMHUIAM, BbIPpAXKar0T CMBICJI CUTyalluu
pasIMYHBIMU CPEACTBAMHU (PUCYHKH,
CHUMBOJIBI, CXEMBI, 3HAKH )
KOMMYHI/IKaTI/IBHBIe§ IIOHUMAarT
BO3MOXHOCTb PAa3IMYHBIX TOYCK 3pCHMA,
HE COBIMAJAIOMINX C COOCTBEHHOM
JKoJ0ruIecKue 9.3 DKoJoTHYecKue pecypchl, | Haydarcs: 0OBSICHATBH, 94TO PerynsiTuBHBIE: COCTABIISIOT IJIAH U JIt000BS K
pecypchbl. 9.4 BIMSHUE  4YeloBeKa Ha | COOOI MPEenCTaBISIOT MOCTIEIOBATENBHOCTD IEHCTBUH, CTaBAT npupoe
Ananranus IIPUPOAY, SHEPreTUYECKUE | IKOJIOTHYECKHE PECYPCHI, y4eOHYIO 3a]]auy Ha OCHOBE COOTHECEHHUS
OPraHu3MoB K pecypcesl, MIUIIEBBIE | DHEPreTHYeCKHue Pecypchl., TOT0, YTO YK€ U3BECTHO U YCBOEHO, U
Pa3IMYHbIM pecypebl MTUIIIEBBIE PECYPCHI TOT0, YTO eIl[e HEN3BECTHO
YCJIOBHAM ITomy4yaT BO3MOXKHOCTB: Tlo3HaBaTenbHBIC: BHIACIIIOT U
CYLIleCTBOBAHUSI. MOZIETTUPOBAHUS (bOpPMYITUPYIOT TTO3HABATENBHYIO T1E]Tb,
9KOJIOTUYECKIX TTUPAMU]] MPUMEHSIOT METOBI HH(POPMAIIMOHHOTO
MIOKCKA, B TOM YHCJIE C TIOMOIIBI0
KOMITBIOTEPHBIX CPEZACTB, OMPEAEISIIOT
OCHOBHYIO U BTOPOCTEIIEHHYIO
nHpOpMaIIio
KomMMmyHUKaTHBHEIE: TOHUMAIOT
BO3MOXKHOCTB PA3JIMYHBIX TOUEK 3PEHUA,
HE COBMAJAIONINX C COOCTBEHHOU
Me:xBuU10BbIE 95 OCHOBHBIE TOHATHUS TEMBI HayuaTtcs: onieHHBaTh CBOM Ontumusm B
OTHOILIEHUS 9.6 3HaHUS BOCITPUSATHH
OpraHu3MoOB. [TomygaT BO3MOKHOCTB: MHUpa
JKoJIoTHIeCKas B3aMIMOIIPOBEPKU U OLEHKU

peryJjsiuus

KOMIIBIOTECpA




Buocdepa u yenosek (24)

JBoaounus 10.1 Buocthepa — rmobanbHas | Hayuatcs: ompenensiTs PerynsTuBHBIE: COCTABISIOT IJIaH U DopMupyIoT
onocepsl DKOCHUCTEMA. JKUBOE BEIIECTBO, IIOCJIE0BATENBHOCTh AEUCTBUM, CTaBAT YCTOWUYUBBIN
B.1.Bepuanckuii — | OMOreHHOE BEIIECTBO, y4eOHYIO 3a/]auy Ha OCHOBE COOTHECCHHUS MO3HAaBaTEIbHbI
OCHOBOITOJIO)KHUK YYEHHUS | KOCHOE BEIECTBO, TOT0, YTO YK€ U3BECTHO U YCBOEHO, U it uHTEpEC
o0 buocdepe. OMOKOCTHOE BEIECTBO TOT0, YTO €II[¢ HEU3BECTHO
Pons YeJIoBeKa B | IlomydaT BO3BMOXXHOCTB: Ilo3HaBaTenbHBIE: BBIACISIIOT U
ouochepe. yMeTh OOBSCHSTH BKJIA] (hOpMYIIHPYIOT MMO3HABATEILHYIO 11EIb,
B.M.BepHackoro B AHAU3UPYIOT O0BEKT, BBIACTSA
pa3BuTHE OMOJIOTUH CYII[ECTBEHHBIE U HECYIIIECTBEHHBIE
MIPU3HAKH, COCTABIISIOT IIEJI0€ U3 YacTel,
CaMOCTOATENBHO JOCTPaNBasi, BOCIIOIHSISA
HEIOCTAIOIINE KOMITOHEHTHI
KOMMYHI/IKaTI/IBHBIe: IIOHUMAarT
BO3MOXXHOCTb PAa3IMYHBIX TOYCK 3pCHU,
HE COBIMAJAIOIINX C COOCTBEHHOM.
AHTpONOTeHHOoe 10.2 DKonoruyeckue Hayuarcs: onpenensite PerynsTuBHBIE: COCTABIISIOT IJIAH U DopMUpPyIOT
BO3/eiicTBHE HA 10.3 po0sIeMbl, UX BIMSHUE Ha | BO30OHOBUMBIE U MOCIIEIOBATENBFHOCTD ICHCTBUH, OTBETCTBEHHOE
ounocdepy. JKU3HB. HEBO300HOBHUMBIE PECYPCHI. CaMOCTOSITENBHO (POPMYITHPYIOT OTHOIIIEHHUE K
OcHoBBI ITocnencrBus ITomy4yaT BO3MOXHOCTB: MO3HABATEIbHYIO 1I€]Ib U CTPOAT JIEHCTBUS | YUEHHUIO
PallMOHATBHOT0 JeSITEeTHHOCTH YENIOBEKa B | YMETh OOBSICHSTH BIMSHUE B COOTBETCTBUU C HEH
NPUPOAONO0Ib30BAH SKOCUCTEMAaX, BIMSIHHUE €ro | YeJOBEKa Ha MPUPOAY. ITo3HaBaTenpHBIE: BBIIEIAIOT U
us IIOCTYIIKOB ~ HAa  JKWUBBIE (hOopMYIHPYIOT TO3HABATEIBHYIO IIENh,

OpraHu3Mbl U SKOCUCTEMBI.

BBISNSIOT U (DOPMYTHPYIOT IpodIeMy,
YCTaHABIWBAIOT IPUYHHHO-CIIEICTBEHHBIE
CBSI3H, CTPOST JIOTHIECKHUE TIETTH
paccyXIeHuil

KomMMmyHUKaTHBHEIE: TOHUMAIOT
BO3MOXKHOCTB PA3JIMYHBIX TOUEK 3PEHHUA,
HE COBMAJAIOMINX C COOCTBEHHOM.




IMPAKTHYECKAS YACTDB ITPOI'PAMMBI: IABOPATOPHBIE PABOTDI.

1o Teme «Mo/1eKyJSIPHbIIl YPOBEHb»
- nabopatopHasi pabora Nel «PacmerieHue mepokcHzaa BOAOpPOJa C IMOMOIIBIO  (epMEHTOB
COJICPIKALIMXCS B KHUBBIX KICTKAX».
1o teMe «KiieTounslii ypoBeHb»
- mabopaTopHas padora Ne2 «)KuBOTHasi U pacTUTENbHASI KJICTKH MO MHUKPOCKOIIOM)
no teMe «OpraHu3MeHHBbIil YPOBEHb

- naboparopnast padora Ne3 «3yueHne MUTO3a Ha IOCTOSIHHBIX MUKPOIpENapaTax»
- nabopatopHas padora Ne 4 ««CTaTHCTUYECKHE 3aKOHOMEPHOCTH MOIU(UKAIIMOHHON H3MEHYMBOCTH.
ITocTpoenune BapualilMOHHON KPUBOWD)
1o teme «IlomyIsiNHOHHO-BUI0BO YPOBEHb)»

- 1aboparopnas pabota Ne 5 «/3yueHne KpuTeprueB BUAA»

o TeMe «JBOJIOIUS OPraHNYeCKOT0 MUPA»
- nabopaTtopHas padora Ne 6 «BrisiBieHne apoMop(0O30B y pacTeHH, UIMOaJaNTAIlMi U JIereHepalui y
JKUBOTHBIX»
- maboparopHas padora Ne 7 «[Ipucrnoco0IeHHOCTh PACTEHHM K OOMTAHUIO B €JIOBOM JIECY»

JABOPATOPHAS PABOTA Ne 1

no teme: ""Pacimensienne nmepokcuaa Boaopoaa B KJIeTKaxX KJayoHs kaprodens "

Henb: moxazaTh JeicTBHe (epMeHTa Karajia3a (COAepKallerocss B JKUBBIX KIIETKaX) Ha MEPOKCH]

BOJIOPO/Ia M YCJIOBHS, B KOTOPHIX OH (DYHKI[MOHHUPYET , JOKa3aTh, YTO (DepMEHTATHBHAsS aKTHBHOCTbH

Ipucyuia JUIIb >)KUBBIM KIICTKAM.

O6opynoBaHue:

p-p nepokcua Bogpopoaa 8 %

HATEPTHIA Ha TEPKE CHIPOH U BapEHBIH KapTodeb

2 podUpKH

Xox paboTsr:

B3sate 2 mpobupku. [Tomectuts B 1-10 poOUpKy HATEPTHIA CHIpOH KapTodeidh, BO BTOPYIO — BapEHBIN.
[IpunuTe B KaXIy10 U3 MPOOHPOK 1O 2 MII p-pa IMepoKcuaa Bogopoaa 8 %

Omnwucate HaOMOaeMble SBICHHUS B Kaxaod mpodupke. OOBSICHUTE NMPUYUHBI BBIJCICHUS MY3bIPHKOB

rasa. [louemy OoTCyTCTBYeT BBIIeJICHHE ITy3BIPEKOB B IPOOHPKE C BapeHBIM KapTodenem,?

Odopmitenre pe3yabTaTOB:

CremaiiTe BBIBOJ, B KaKOH M3 IPOOMPOK MTPOTEKAIa XUMUIECKas peakius, a B Kakoi Her? C 9eM 3To

JIABOPATOPHAS PABOTA Ne 2

no Teme: "JKUBOTHAs  pacTUTeIbHAs KJIETKH MO MUKPOCKONOM"

Lenb: 3aKkpenuTh yMEHHE TOTOBUTH MUKPOIIPENapaThl ¥ paCCMaTPUBATh UX I1OJ MUKPOCKOIIOM, HAXOIUTh
OCOOCHHOCTH CTPOCHUS KJIETOK PA3JIMYHBIX OPIraHU3MOB, CPAaBHUBATh UX MEXIY COOOM

Ob6opynoBanmue:

MHUKPOCKOIIBI, IPEAMETHBIE U MOKPOBHBIE CTEKJA, (JIAKOHBI C BOZAOMH, JyK pernyarblii, MUKPONpeNnapaTsl
KJIETOK MHOTOKJICTOYHBIX KUBOTHBIX.

Xon paboThI:

MPUTOTOBBTE MUKPONpENapaT KOKULBI JyKa, PACCMOTPHUTE €r0 IMOJ MHKPOCKOIOM, a TaKXe I'OTOBBIE
MHUKpOIpENnapaThbl KJIETOK XHUBOTHOIO OPraHU3MOB, COIIOCTaBbTE YBUACHHOE C N300pakeHHEM OOBEKTOB
Ha TabIunax

Odopmiienne pe3ynbTaToB:

3apucyiiTe KIeTKHA, 0003HAYbTE BUAUMBIE B CBETOBOM MHKPOCKOIT OPTaHOHIBL.

CrenaiiTe BBIBOJ, CPAaBHUB 3TH KIIETKH MEXIy COOOH M OTBETHB Ha BOmpoc: KakoBbl MPUYHMHEI CXOICTBA
U Pa3anyMsl KJIETOK Pa3HbIX

JIABOPATOPHAS PABOTA Ne 3

no teme: "3yyeHne MUTO3a HA MOCTOSTHHBIX MUKponpenaparax"

Llexnb: UCToIB3ys TOTOBBIN MUKpPOIIpENapar, MO3HAKOMHTHCS ¢ (pazaMHu MHTO3a

ObopynoBaHue: MUKPOCKOI, TIOCTOSHHBIN MUKpompenapaT « MUTO3 B KOPEIIKE JTyKa

Xom paboThl: pacCCMOTPUTE MUKpOIIpenapaT Ha MajoM U OOJBIIOM YBETHYSHUH HAWIUTE MHTEP(a3HYIO
KJIETKY, KJIETKU C pa3HbIMH (pasamMu Mmutoza OpopmieHue pe3ynbTaToB:

3apucyiite npogasy, Meradasy, anadasy u Tenodasy MUTO3a



C)JenaﬁTe BBIBO/, OOBSICHUB: 10 KAKUM NpHU3HAKAM BbI OIIPEACIINIIN PA3HbIC (1)3351 MHUTO3a.

JIABOPATOPHAS PABOTA Ne 4

no teme: ""CraTncTH4ecKHe 3aKOHOMEPHOCTH MOAU(HUKANMOHHOH M3MEHYHBOCTH "

Llenb: MO3HAKOMHTH Y4YalIMXCs C MOJU(DUKAIMOHHOW W3MEHYMBOCTBIO W €€ CTATHCTHYCCKUMHU

3aKOHOMEPHOCTSIMH, BBIPA0OTaTh YMEHHE CTPOMTh BAPHUAIIMOHHBIN PsJ, BapHALMOHHYIO KPHBYIO M

HaXOOUTH CPCAHIONO BCIMYMHY IIPU3HAKaA

O6opynoBaHue: KaxJI0My U3 5 BApUAHTOB, 1Mo 20 3K3eMIUISIPOB HATYpaJIbHBIX 00BEKTOB (ceMeHa (acoiu,

KIIyOHU KapTodersi, JTUCThS JIaBpa, KOJOChs IMIIEHUIBI, IBETYylleeé KOMHATHOE pacTEeHHE), KapTOouKa ¢

3a7laHHEM.

Xox paboThI: pacCMOTPUTE MPEATIOKEHHbIE BaM OOBEKTHI ONHOTO BHIA, OMPEICIUTE HX pPa3Mephl,
BBITIOJIHUTE 3aJaHUs, NPCATIOKCHHBIC BaM Ha KapTOYKE

Odopmnenue pe3ynbTaToB: MOJIYYEHHbIE JaHHbIE 3aHECHTE B TaOiMIly, B KOTOpOIl CHauama IO

TOPU30HTAIIN PACIIONIOKUTE B MOPSIKE BO3PACTAHUS V -BapUAHTHI (SAMHUYHOE BBIPAKCHUE MPU3HAKA) B

MOpPSIZIKE BO3pACTaHMsl, a HIDKE — YacTOThl MX BCTpedaeMocTd - p. Ompenenute, Kakue MPH3HAKA

BCTPEUAIOTCS HanboJiee 4acTo, Kakue — PeAKo 0TOOpa3uTe 3aBUCHMOCTh MEK/y BapUAHTAMH U 4aCTOTOU

WX BCTPEYAEMOCTH Ha rpaduKe, BEIUMCIUTE CPETHIO BETUUMHY TPU3HAKA!

(VP M=o :

nrae M — cpenHsisi BeTMUMHA PU3HAKA, N - 00IIee YHUCIIO BAPUAHT

CrenaiiTe BEIBOZ O TOM, KaKasi 3aKOHOMEPHOCTh MOAM(UKAITMOHHON N3MEHYMBOCTH BaMH OOHapyKeHa.
3agaHus Ha KapTOYKaX:

BapuanT 1. M3mepuin poct yueHHKOB B 3-0 Kiiacce, 3HaueHHe (B CM) TOITYYHITUCH CIEAYIOIINE

110, 115, 112, 115, 114, 112, 113, 110, 113, 115, 112, 110, 115, 112, 110. CocraBsTe BapUallMOHHBIH
psl, HAYEPTUTE BAPUALMOHHYIO KPUBYIO, HAMIUTE CPEIHIOKO BEIMUNHY PHU3HAKA.

Bapwuant 2. Onpenenniny mMaccy yueHUKOB B 3-0 kimacce, 3HaueHue (B cM) [lomyammuces crnemyromue2s,
27, 24, 30, 26, 25, 26, 25, 24, 30, 24, 24, 26, 26, 27.

CocTaBpTe BapHALMOHHBIN Psiji, HAUYEPTUTE BapUAIMOHHYIO KPHBYIO, HAWAWTE CPETHIOI BEIUYHHY
MpU3HaKa.

JJABOPATOPHAS PABOTA Ne 5
no Teme: ""U3yyenune kputepuen Bujaa"
Ienb: obecnieuynTh yCBOCHWE YYAIIUMHCS TOHSTHS PA3UYHBIX KPUTEPUEB BHJA, 3aKPEIUTh YMEHHE
COCTaBIISITh OIMHCATEIBHYIO XapaKTEPUCTHUKY.
OO6opynoBaHue: KUBbIE PACTCHHS MM repOapHble MaTepUallbl PACTCHHH Pa3HBIX BUJIOB, OTKPBITKHU C
M300pa’KeHUEM TITHII.
Xoj paboTsl: cocTaBbTe MOP(HOIOTHYECKYIO XaPAKTEPUCTHUKY MTHUIbI, HCTIONB3YS TUIaH:
1. Benmumna (¢ BOpOObs, OONBIIE U MEHBIIIE)

2. ®opma XBocT (KOpOTKHH, INTHHHEIH ), KiTfoB (KOPOTKUH, NJMHHBIHA, TOJICTHIN, TOHKUH, H30THYTHII
1 T.1.), XOXOJIOK Ha T'OJIOBE
3. Oxpacka O6mas (cepasi, u€pHasi, 3eIeHOBaTAasl, C IECTPHHAMH H T.7.), XapaKTepPHbIC I[BETOBHIC

OTMETHHBI (Y4€pHAsi TOJOBA, JKENTAs «IIaro4ykay, Oemple MEKM W T.A.), I'pyap (xénras, kpacHas, ¢
MecTpuHaMH ¥ T.1.), Ha Kpbuthbsix Oernble MOnoChl, XBOCT (KpacHOBAThIM, O€NbIi HA KOHYUKE W T.1I.),
paccMOTpPUTE PACTCHHUS IBYX BUJIOB, BHIIBUTE OCOOCHHOCTH MX BHEIHETO CTPOCHHS, CPABHUTE OEOro u
Oyporo MenBe/Is, UCTIONb3Ys KaK MOXKHO OOJbIlIee KOMUISCTBO KPUTEPHUEB.

OdopmiieHne pe3yabTaTOB: 3aMHIIUTE MOP(OIOTHUYECKYI0 XapaKTEePUCTHKY MTHIBI, O0COOEHHOCTH
BHEIITHET0 CTPOCHHUS MPEITIOKEHHBIX PACTCHUM, CPaBHUTE MX , OQOPMHUTE B BUJC TAOJIHUIBI UIH CXEMBI
CPaBHHUTENBHYIO XapaKTEPUCTUKY JIBYX BUJIOB MEABE/CH.

Crnenaiite BbIBOL, OOBSICHMB NPHYUHY CXOACTBA M PA3NHYMi JBYX PACTEHHW pa3HBIX BHIIOB O
MPHHAATICKHOCTH OYpOro U OEoro MenBes K pa3HbIM BUAM 110 OMPEICIICHHBIM KPUTEPHSIM.

JJABOPATOPHAS PABOTA Ne 6
1o teme: ''BoisiBi1eHHe apoMoOp(030B y pacTeHUil, HINOANANTALIUI M JereHepanuii y :)KHBOTHBIX"



enb: chopMHUpOBATE YMEHHE BBISBIATL apoMOp(hO3bl, HANOAIANTAIINHN, ACTCHEPAI[HH U OOBSICHATh HX
3HAYCHHUE.

Oo6opynoBanue: repbapHble MaTepHaibl BOAOPOCTCH, MXOB, TAMOPOTHUKOB, COCHBI, IIBETKOBBIX
pactenuii, Tabnauna «Pa3HooOpasue MPUCIOCOONICHUI Y MTUID, KAPTUHBI 11O 300JI0THH (JIOCh, TIOJEHbD,
JIeTy4asi MbIIIb), BIAXKHBIH penapaT «bBbIuunii meneHby.

Xoj paboThI: PACCMOTPUTE PACTEHHS, HA30BUTE UMEIOIIMECS Y HUX OPTaHbl, PACCMOTPHUTE KITIOBBI M JIAIThI
Yy OTHL, KaKOBbI HUX OCO6CHHOCTI/I, BBISIBUTC OCO6CHHOCTI/I BHCIIHETO CTPOCHHUA MIICKONUTAIOIIUX U3
Pa3HBIX OTPAA0OB, BCIOMHUTE, KAKUC CUCTEMbBI OPraHoOB €CTh Y 6LI‘ILCFO [CMIHA, KAKOBO UX CTPOCHUC.
OdopmiieHne pe3ybTaToB:

. 3aIMUIINTE 0OCOOEHHOCTH CTPOCHHUS OPTaHU3MOB B TETPAJIb

. clenaiTe BbIBOJ, OOBSICHUB 10 KAaKOMY HAIPaBIICHHUIO 114 3BOJIOIMS PACTCHUI OT BOJOpOCICH
[0 MOKPBITOCEMCHHBIX, PACKPBIB 3BOJIIOLIMOHHOC 3HAYCHHUE I/II[I/IO&I[&HTaHI/II\/'I u ,uereHepauI/H‘/'l Y JKUBOTHBIX

JJABOPATOPHAS PABOTA Ne 7

no teme: " «IIpucnocod1eHHOCTH PacCTEeHN K COBMECTHOMY OOMTAHUIO B €JIOBOM Jiecy»'

Henb: chopmMupoBaTh MOHITHE O MPUCHOCOOIEHHOCTH OpPraHM3MOB K Cpele OOWTaHUS, 3aKpEruTh
yMEHHE BBISBISITH 4epThl mpucrocodneHHoctn OOopynoBaHue: repOapHble MaTepHaibl WIM HaOOpHI
KapTHHHO (YepHHKa, MalHWK, KHCIHIA, OPYCHUKA, CEIMUYHHUK, KOMBITEHb), CIPABOYHBIC MaTEPHAIIBL:
omnKcaHue 0co00r0 PaCTUTEIHLHOTO COOOIECTBA — €I0BOT'0 JIeca ONMCAHUE PACTEHUI.

Xon paboTel: PacCMOTPHUTE PACTCHUS Ha KAPTUHKAX, IPOYUTANTE CPABOYHBIE MATEPUAIIBI.
Odopmitenne pe3yabTaToB:

3aIIOJTHUTE TAOIUIIBI U TIPOJIOIDKUTE 3aTHCH

Buonoruyeckre 0COOEHHOCTH €11

Kak uzmenser cpeny

1. I'ycras kpona 2. Beunozenénoe
3. CaeromobuBoe (Bo B3pociioM coctossann) 4. TpeboBarensHOE K TIOUBE
Y cioBus )KM3HU paCTEHUM €JI0BOM JIECY: Ocsemenue. .. Temmneparypa...[Toussl... Hanmnuamne

HACEKOMBIX-OMNbUTUTEIEH. . .

1. [IpounTaiiTe XapakTepUCTHKH PaCTEHUI, BHECUTE JaHHBIE B TAONIHITY:

[Ipucnocobmenus

1. K >xu3HM Tpy HemocTaTke cBeTa:

KpYIIHas JIUCTOBAS IUIACTUHKA,  JIMCTHS HE KPYIHbIE, HO PACTEHHE BEYHO3EIEHOE
2. K Oennoii mouBe: Hanmuue KIryOHeH

HJINYKME KOPHEBUIL, HAJTMYUE APYTUX OPraHoB 3amaca
3. K HemocTaTKy HaCEKOMBIX-OIBUIUTENCH: BEreTaTUBHOE Pa3MHOXKEHHE KpyHHbIEe Oeble
LBETKH
LBETKH B COLIBETHUSX
OIBIJICHUE MyXaMH

HaJIM4Ynue€ CaMOOIIBIJICHUA

CaenaiiTe BBIBOJ, JOIOJIHUB 3aIIMCH:



HecMoTpst Ha B 1eTOM HEOJIArompUATHBIE IS PACTEHHH YCIOBHS €I0BOTO jeca . . ., OHU SIBJISIOTCS
ONTHUMAJIBHBIMH ISl THIHYHBIX TpaB 3TOro (UTOIEHO3a B PE3yabTaTe OCOOBIX OHWOJOTHYECKHX H
MOp(hOJIOTHYECKIX 0COOCHHOCTEH (IPUCTIOCOOIECHUH) . . .

IMPUJIOXXEHU A

CrnpaBo4yHBIE MaTepHUAIIBI.

EnoBelit mec — ocoboe pacTHTENbHOE COOOMIECTBO. JTO JieC MpayHbId, TEHUCTBIH, MPOXITATHBIA U
BJIAKHBIA. Enb CO3Ma€T OYEHb CUIIBHOE 3aTEHEHHE, U IOJ €€ IOJIONOM MOTYT CYIIECTBOBATH JIHIIb
AOCTATOYHO TCHCBBIHOCIMBLBIC PACTCHUA. KyCTapHI/IKOB B CJIBHHUKE O6I)I‘-IHO Majo, Ha ITOYBEC CIIJIOIIH OM
3eNEHBIH KOBEP MXOB, Ha ()OHE KOTOPOTO PacTyT HEMHOT'OUHCIICHHBIE TPABBI U KyCTAPHUKH.

CocraB pacTeHHI HUKHUX SPYCOB BO MHOI'OM OIPEeNIeTCS COCTaBOM TOYBBI: TJe Mo4YBa OoJee chipast 1
6e11Ha;1 MUTATCIIBHBIMU BEIICCTBAMU, HA MOXOBOM KOBPE MBI BUJIUM 3apOC/IM YCPHUYHHKA, a I'I€ ITOYBbI
JIyduie 06ecnequL1 IMUTATCIIbHBIMU BEUICCTBAMU, PAa3BUBACTCA CTIJIOIIHOM KOBép KHUCJIMIBI, HA CaMBIX K€
OCIHBIX M OYEHB CHIPBIX MMOYBAX — MOKPOB M3 KYKYIIKHHOTO JIbHA.

Enp MeHsieT OKpyKalollyro cpeay, co3iaéT Mo CBOMM IolioroM crnenuduyeckue ycmoBusi. Enp —
saudukaTop (BHI, KOTOPBIM CO31a€T cpely oOWTaHus JUIs PACTCHUU JaHHOro (UTOIEHO03a) OTO
CTPOWHOE M3AIIHOE AEPEBO C MUPAMUAAIBHON KPOHOM, KOTOpas TycTas U IJIOTHAs, TTOATOMY MPOITYCKaeT
Maio cBera. Enb He MOXET pacTH B CIMIIKOM CYXOM KJIHMMaTe, HE PacTéT OHa M HAa OYEHb OCIHBIX
IIUTAaTCIBHBIMU BEIICCTBAMH I10YBaAX. PaCTeHI/ISI, KOTOpBIE MBI TaM BHUIWM, XOPOIIO IEPCHOCAT
CPaBHUTCIbHYIO 66)IHOCTI) MMOYBHI U €€ IMOBBINICHHYIO KHCJIOTHOCTb. HOJI IIOJIOI'OM CJIbHHUKA IIOYTH HE
ObIBacT JABIKCHMS BO3MyXa. M B €IpHUKE BBI ITOYTH HE HAWIETE pacTEHUH, ceMeHa KOTOPHIX OBLUIH OBI C
«mapamroTUKamMn») HJINW HWHBIMU HpI/ICHOCO6.HeHI/I$[MI/I JId pacrpoCTpaHCHUSA BETPOM. 3aT0 MHOrO
paCTeHHﬁ, CEMCHA Y KOTOPBIX MECJIKUE, IMOXO0XUE Ha IIblIb, PACIIPOCTPAHAKOTCA OaXXE OYCHb C.Ha6BIMI/I
MTOTOKaMH BO3/yXa.

Cpenu pacTeHni, BCTPEYAIOMINXCS B €IbHUKE, HEMAJIO TaKUX, Y KOTOPBIX Oenble IIBETKU. Takast okpacka
— TIPUCIIOCOOJICHHE K CKYJHOMY OCBEIIECHHIO IIOJ IIOJIOTOM €I0BOro Jieca (Oenple IBETKH XOPOIIO
3aMETHBI B MTOJyMpaKe, X JIETKO HaXOAAT HaCEKOMBIE-OMBIINTENH, KOTOPBIX B JIECY OYEHb MaJio)

[Toutn Bce TpaBSAHUCTBIE PACTEHHI €IOBOTO Jieca — MHOTOJETHHE, Pa3MHOXAIOTCS OHM B OCHOBHOM
BETeTaTUBHO, TaK KaK MOABIICHHE HOBOTO PACTEHUS W3 CEMEHH B EINbHUKE COIPSDKEHO C MHOTUMU
TPYAHOCTSIMU: MPOPACTAHUIO CEMSIH MEIIAET MIOTHBIN CII0M MEPTBOM XBOU HA MIOYBE U MXH.

Emg omgna xapakTepHas 0COOCHHOCTh PACTCHHM €IhbHUKA — TO, YTO MHOTHE M3 HUX OCTAIOTCS 3CIEHBIMU
Ha 3uMy. BecHoM, Kak TOJNbKO COWAET CHEr, MOXHO YBHUJETh 3€IIEHBIE MEPE3UMOBABIINE JUCTHS, B
KOTOPBIX, YyTh MOTEIUIeeT, HauuTaeTca mporecc (porocuaTesa. JINs HEMHOTHE TPaBbl K OCEHH TEPSIOT
CBOIO HaJ[3eMHYIO YacTh W 3UMYIOT B BH/JIE TIOI3EMHBIX OPTaHOB (MafHUK, CEIMUTHHK )

Onrcanve pacTeHUMH.

1. UepHnka — KycTapHHYEK, KOTOpHIA cOpachlBaeT CBOIO JHCTBY Ha 3uMy. KycTapHudek
HEBBICOKUH, HO TPAaBOIl €ro Ha3BaTh HEJNb34, T.K. €ro HaJA3eMHbIE CTE0IH JKUBYT HECKOJIBKO JIET, IOKPBITHI
CHAapYyXM TOHKHMM CJIOEM 3aIlIUTHOM NpPOOKOBOW TKaHW, BHYTPH ofpeBecHeBaroT. L[Berér uepHuka
MIPUMEPHO TOTJa e, KOrja IBETET dyepéMyxa, WK 4yTh paHbine. L[BeTkn y Heé OnenHo-3enéHble WITH
PO30BBIE, TOXOKU Ha MEJKHE LIapUKU BETMYNHON ¢ HEOObIIYIO ropolHy. l{BereHue nmurcst Hegoiro,
BEHUYMKU OBICTPO OMAaJalOT U CTAHOBUTCS BHUIHO 3€lEHBIE 3aBA3M C IUIOCKOW, CJIOBHO CpE3aHHOH
BepxymKkoil. YepHHKa penKO pa3MHOXAeTCsl CeMEHaMHM, OHa YyIEepKUBAaeT MECTO B Jiecy Oiaromaps
pa3pacTaHuIO TOHKUX NON3y4ux KopHeBHIl. OHa MoxkeT xuTh 100 — 200 ner.

2. MailHUK JBYJIMCTHBIH — 3TO pacTeHHE O4YeHb H3SIMHO BO Bpems nBereHusa. OT 3emin
MPUIIOJHUMAETCSI HEOONBIION TOHKHH cTeOenEK ¢ IByMs JIUCTBSIMH CEpALEBUAHON (OpMBI, HABEpXy —
pBIXJIas KydKa MENKHX OeNbIX LBETKOB C MPUATHBIM 3amaxoM. LIBerér mailHUK B caMoM Hauaie jiera. Y
LBETYIIMX PACTEHHWH J[Ba JIMCTA, Y HEUBETYIIMX — TOJbKO OXMH. MalHHK — pacTeHHe MHOTOJIETHEE.
Hapnzemuble opranbl y Hero K 3uMe MOTHOAIOT, a MOA3EMHBIE OCTAIOTCS XHUBBIMH — TOA 3eMIEH y
MalHHMKa TOHKOE I0JI3y4ee KOPHEBUILE.

3. Kucnuna oObIKHOBEHHass — MaJeHbKOE XPYIKOE PacTeHHE, KOTOpPOEe e[Ba BO3BBILIACTCS Hal
MOoYBOM. JIMCTBS KUCIHIIBI UMEIOT XapaKTepHYIO (opMy: Ka>KABIH M3 HUX COCTOMT M3 TPEX OTIENBbHBIX



yacteid. JIMCTBbA comep’kaT COJM IIABENEBOM KHCIOTHI, OHH KHUCIbIE, (OTCIOAa MPOW3OILIO Ha3BaHUE
pactenns). JJoJdbKH JIMCTa KMCIHLBI CIOCOOHBI CKJIAJIBIBATHCSA U IOHUKATh, TaK OBIBACT Tepell HEHACTHOM
norooi u npu conHuenéke. CKknaaplBalOTCs JUCThsI U Ha HOYb. B OCHOBaHMHU JHMCTHEB OTKJIAAbIBACTCS
3arac MUTaTeNbHBIX BellecTB. L[BeTéT Kucuma B KOHIE BECHBI, IIBETKU €€ HeOobIIne Oelble C PO30BBIM
orTeHKOM. KakIplif M3 HUX CHUIUT Ha KOHIIE TOHKOM LBETOHOXXKU. LIBeTku camoonsuistoTcs. [lmosmst
MPEACTABISAIOT OO0 KPOXOTHBIE 3€JICHOBAThIC IAPUKU. JTH HEB3pauHbIE MIOABI CIIOCOOHBI CTPENSThH
CBOMMH CEMEHAMH — TaKOH CIIOCO0 aKTUBHOTO pa30pachiBaHMsI CEMSH B PACTHTEILHOM MHPE BCTpEYaeTCs
HedacTo. Kucnuma ofgHa M3 HEMHOTHX TpaB elbHUKA, KOTOpas pa3MHo)kaerca cemeHamu. OHa Takxke
XOpOILIO Pa3MHOYKAETCSl BEMETATUBHBIM ITyTEM C IIOMOILBI0 KOPHEBUILA.

4. bpycHuka — BeuHO3eNEHBIH KycTapHUYeK. KycTapHuuek HeBbICOKHM, HO TPaBOi ero Ha3BaTh HENb3s,
T.K. €ro HaJ3eMHbIE CTEONW KHMBYT HECKOJBKO JIET, TOKPHITHI CHAPYXKH TOHKHM CJIOEM 3allUTHOH
MpoOKOBOM TKaHW, BHYTPH OJPEBECHEBAIOT. bBpycHMKAa CpaBHHUTENBHO MalloTpeOoBaTeNbHA K
TUIOIOPOJIHIO MOYBBL. JIMCTBS OPYCHHKH COXpaHSIOTCS 2- 3 Tola, HECKOJBKO pa3 Mepe3NMOBBIBAIOT IO
CHErOM, OHH IUIOTHBIE, KOKUCTbIE. Ha BepxHEll CTOPOHE JIMCThEB 3aAMETHBI MEJIKHE MHOIOYHCIECHHBIE
TOYKH — OTO MeJbUailline SIMKH, cojepKaliue ocoOble KIETKH, Ha3HaueHUE KOTOPBIX — YJaBIMBATH
JO’K/IEBYIO BOAY, MOMABIIYIO Ha JHCT (OpyCHHKA CIOCOOHA IMOTJIOMATh BOAY HE TOJIBKO KOPHEBHIIAMH,
HO U JUCThAMN). L[BeT€T OpyCcHMKA B KOHIIE BECHBI, IOYTH OJHOBPEMEHHO C JIAH/IBIIIIEM.

5. CeaMuUYHUK eBporeickuii . [[BeTOK ceqMUUHNKA MTOX0K Ha CHEKHO-0EYI0 3BE3/I0UKY, pa3MEpPOM
C KOMECYHYI0O MOHETKY. Y KaXKIO0ro pacTeHus ObIBacT TOJILKO OJIWH I[BETOK. B I[BeTke 7 JIEmecTKOB.
YamenmucTUKOB M THIYMHOK (OTCIO/Ia U Ha3zBaHUE pacTeHrs) CeqMUIHUK — JIETHE-3eIEHOe pacTeHue, ero
HaJg3eMHas 4YacTh K 3uMe oTmupaer. OH — MHOroleTHee pacTeHue. 3UMyeT y HEro TOHKOE,
PacITOJIOKEHHOE Yy CaMOi TTOBEPXHOCTH TTOYBBI, KOPHEBHIIIE.

6. KomnbiTeHb eBponeiickuii. JIMCThsI 3TOrO pacTeHUs UMEIOT OYE€Hb XapaKTEPHYIO POPMY: JIUCTOBAs
TUTACTHHKA OKPYTJIasi, HO C TOW CTOPOHBI, TJIe pacroiaraercs 4epeliok, oHa rry0oKo BeIpe3aHa (Toxoxa
Ha KOHBITO). JIMCTBST KOBITEHS KPYIIHBIC, TOBOJIbHO ITJIOTHEIE, TeMHO-SeHéHBIe, OHHU 3UMYIOT I10J] CHETOM.
Crebenp pacTeHHs] HUKOT/IA HE IMOAHUMAETCS Hal MOBEPXHOCTHIO MOYBHI, OH BCErla PaclpocTEPT IO
3emiie, Ha HEM pa3BUBAIOTCA 2 JIMCTA HA JUIMHHBIX TOHKUX CTeOENbKax OMUH MPOTUB Jpyroro. Ilox
3eMiIél — KopHeBHIe. OCeHpI0 HA CAaMOM KOHIIE CTEOJISI, B Pa3BHIIKE MEXTY JHCTOBBIMU IUIACTUHKAMH,
MOXKHO YBHIICTh KPYIHYIO TTOUKY. B 11eHTpe — HeOOMBITION MapuK, MOXOKHH Ha IPOOMHKY, 3TO OyTOH. Y
KOIBITCHsI OyTOHBI ()OPMHPYIOTCSI OCEHBIO, a IBETET OH BECHOM, PaHO — BCKOpE IOCTIE TasiHUS CHeEra.
LIBeTkn HampaBieHBI K TMOYBE, OMBUIAIOTCS MyXaMH. Y IIBETKOB HEOOBIYHAs] KPaCHOBATO-KOPHYHEBAs
OKpacka, y HHX TONbKO 3 IemecTka. B cepemmHe seTa W3 IBETKOB 00pa3yroTCA IUIONBI, B HUX —
OypoBaThie OyecTsIIMe ceMeHa pa3MepoM C KPYNMWHKY miieHa. Kaxkmoe n3 HHUX CHa0XXeHO HEOOIBIINM
MSCHCTBIM BBIPOCTOM OETOT0 IBETa — 3TOT BHIPOCT IIPHUBJIEKAET MYypPaBHEB.

OcHOBHBIE pe3yJIbTaThI:

JIMYHOCTHBIE:
1. 3HaHUE OCHOBHBIX IPUHLMUIIOB U IIPABUJI OTHOLIECHUS K KUBOW MPUPOLIE;
2. ChopMHpOBaHHOCTD IO3HABATENBHBIX WHTEPECOB W MOTHBOB, HAIPABICHHBIX HAa H3ydEHHE

XKHUBOH TNPHUPOIbI, MHTEIUIEKTYaNbHBIX YMEHHUH (JOKa3blBaThb, CTPOMTH PACCYKICHUS, aHAJIU3UPOBATh,
CPaBHHUBATb, 1e/IaTh BHIBOABI U JP.); 3CTETUYECKOTO0 OTHOLIEHUS K KUBBIM OOBEKTaM.
METAIIPEJIMETHBIE:

1. OBnageHue cOCTaBIISIIOIMMU HCCIIEI0BATENBCKOM U IPOCKTHON NESTEIbHOCTH, BKIIOYasi YMEHUS
BUJETh MpOOJEMy, CTaBUTh BOMNPOCHI, BBIABUIaTh THUIOTE3bl, [aBaTh ONPEACICHHUS IOHATHSIM,
KJaccu(uIMpoBaTh, HAOMIOOAaTh, MPOBOAUTH OSKCIEPUMEHTHI, JefaTh BBIBOABI W 3aKIIIOYEHUS,
CTPYKTYPHPOBATh MaTepuall, OObSICHATH, 10Ka3bIBaTh, 3AIUUIIATE CBOU UACH.

2. YmeHnue pabotraTh C Ppa3HBIMH HCTOYHMKAMHM OHOJIOTHYECKOW WHGOpPMAaLUK: HaXOAUTh
OnoNoruyecKyl0 MH(GOPMALKI0 B Pa3iIMYHBIX MCTOYHHMKAX (TEKCTe yueOHHKa, HAyYHO-TIOMYJISIPHOH
uTeparype, OMOJIOTMYECKUX CIIOBAPSX M CHPABOYHHMKAX), aHAIM3MPOBATh M OLEHUBATH MH()OpPMALHUIO,
peoOpa3oBbIBaTh MH(GOPMALIUIO U3 OIHON (OPMBI B APYTYIO.

3. CriocoOHOCTb BBIOMPATD LIENEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JEHCTBUSX U MOCTYIKAX IO
OTHOILIEHUIO K KMBOM MPUPOJE, 3J0POBBIO CBOEMY U OKPYKAIOIIHX.



4. YMeHHe aleKBaTHO HCIOJIB30BAaTh PEUYCBBIC CPEICTBA ISl JUCKYCCHHM U apTyMCHTAllUH CBOCH
MO3UIIMH, CPAaBHUBATh Pa3HbIC TOYKH 3PEHHUS, apTYMEHTHPOBATh CBOIO TOYKY 3pEHHS, OTCTAHBaTh CBOIO
TIO3UIIHIO.

NPEIMETHBIE:

1. Beienenue CylecTBeHHbIX MPU3HAKOB OMOIOIMYECKUX O0BEKTOB U MPOILIECCOB (OOMEH BEILECTB
U TpEBpAIlCHUs JHEPTUH, IMUTAHHE, JbIXaHHE, BBIACICHHE, TPAHCIOPT BELISCTB, POCT, Pa3BUTHE,
pPa3MHOXKEHHE, PEryIISIus )KU3HEAeITeIbHOCTH OpraHu3Ma).

2. HpI/IBeHeHI/Ie J0Ka3aTCIIbCTB POACTBA YCIOBCKA C MJIICKONIUTAIOIIUMU KUBOTHBIMH,; B3aUMOCBA3U
YeJIOBEKA U OKPY)KAIOIICH CPe/ibl; 3aBUCHMOCTH 3/I0POBbsI USTIOBEKA OT COCTOSIHUS OKPYI)KAIOIIeH CPEe/ibl;
HEOOXOJMMOCTH 3alIUThl OKPYXKAIOIIEH Cpedpl; COOMIoACHUS Mep MNpOoPHIAKTHKH 3a00JeBaHuUH,
BBI3BIBACMBIX PACTCHUAMHU, KUBOTHBIMU, 6aKTCpI/I$IMI/I, FpI/I6aMI/I u BHUpYyCaMH, TpaBMaTH3Ma, CTPECCOB,
BUY-WH(EKIINH, BPEITHBIX IPUBBIYCK, HAPYILICHHUS OCAHKH, 3PEHHS, CITyXa, MHPEKINOHHBIX U IPOCTYIHBIX
3a00IeBaHui.

3. OObsicHeHHE POJIM OMOJIOTHH B TIPAKTHUYECKOHN JESATENBHOCTH JIIOJIEH; MecTa M POJIM YellOBEeKa B
MPHUPOZE; POJACTBA, OOIIHOCTH TPOUCXOXKICHUS W DBOJIONHMHM PACTEHHH W >KMBOTHBIX (Ha TpUMepe
COITOCTAaBJICHHA OTACIIbBHBIX prHH); poin pPasiivuHbIX OPraHM3MOB B JKH3HU YCJIOBCKA;, 3HAYCHUA
OMOJIOTMYECKOr0 pa3HOoOOpasusi Il COXpaHEHHS Ouocdephbl; MEXaHU3MOB HACIICACTBEHHOCTH U
M3MEHYMBOCTH, NPOSBJICHHUS HACICACTBEHHBIX 3a00JIeBaHMN Yy 4YENOBEKa, BUI000pa30BaHUS U
MPHUCIIOCOOTICHHOCTH.

4. Knaccudukanms - onpeneneHne NpUHAUICSKHOCTH OHONIOTMYECKUX OOBEKTOB K ONpeaesIeHHOH
CUCTEMATHUYECKON IpyIIIE.

5. Paznmmyenne Ha Tabnunax gacteil ¥ OpraHOUAOB KIETKH.

6. CpaBHeHMe OMOIOTHYECKUX OOBEKTOB U MPOIECCOB, YMEHUE JIeTaTh BBIBOJBI M YMO3AKIIIOUCHUSI
Ha OCHOBE CpaBHEHHSI.

7. BbisiBIIeHHEe M3MEHYHBOCTH OPraHH3MOB; TIPHCIIOCOONEHU OpPraHu3MOB K cpene OOHWTaHus;
B3aMMOCBSI3EH MEXJy OCOOCHHOCTSIMH CTPOCHHS KIIETOK, TKaHEH, OpraHoB, CHUCTEM OpraHOB U HX
(yHKIHSMI.

8. OBnazeHre METONAMH OWOJIOTHYECKOW HAyKW: HAOIIONEeHNE W OINHCAaHWE OMOIOTMYECKHX
00BEKTOB M MIPOIECCOB; ITOCTAHOBKA OMOJIOTMYECKIX IKCIIEPUMEHTOB U O0BSICHEHNE UX PE3YIIbTAaTOB.

9. AHanM3 ¥ OIeHKa MOCTIEICTBUH ASTENbHOCTH YeJI0BeKa B MPUPOJIE.

10. 3HaHKME U COOJIIOJCHHE MpaBU PabOThl B KaOWHETe OHOJIOrHH; COOJIIOIEHHE MpaBHi pabOThI ¢

OMOJTOTHIECKUMU TTPHOOPAMHI I HHCTPYMEHTAMHU
MerTo/bl ¥ PUEMbI O0YUCHUSI:

. OOBACHUTENHHO-MILTIOCTPATUBHBIN METO] 00yIeHUS;

. CamocrosTenpHast paboTa C IIEKTPOHHBIM YI€OHBIM TIOCOOHEM;
. ITonckOBBIN METOJT;

. IIpoektHbIN MeTO

. HrpoBoit meTon

. Meron npobiieMHOT0 00ydeHus;

. Ananus;

. Huckyccust;

. Jnmanorudaeckuii MEeTO;

. [IpaxkTuyeckas nesTENbHOCTS;

. I'pynmoBas camocrositensHas pabora B cucreme Internet;
. IIpoexTupoBanue;

. CMBICIIOBOE UTEHHE TEKCTA.

DopMbl KOHTPOJISA:

. TecTupoBanue, TeCTUpOBaHUE C UCTIOIB30BAHUEM CHUCTEMBI Votum;
. YCTHBIN KOHTPOJIb;

. CaMOKOHTPOJIb;

. BBITTOJIHEHHBIE 331aHUs B pabovell TeTpaau;

. pe3ynbTaThl JIAOOPAaTOPHBEIX PadoT;

. BBITIOJIHEHHBIE TIPOCKTHI.

° PCeHICHUEC NPOCKTHBIX 3a1a4



Coaep:xanne KOHTPOJISA:

® 3HAaHWEC MTOHATHA, TCPMHUHBI;

® YMCHUE CaMOCTOATCIBHO OT6I/IpaTL MaTCpual, aHaJlu3upoBaTh ACATCIBHOCTL UYCIIOBCKA,
BBICKA3bIBATh CBOU CYXXJICHUA, CTPOUTH YMO3AKIOYCHUS.

® YMCHUE UCIIOJIB30BATh IMOJYUYCHHBIC 3HAHNA Ha IPAKTUKE.

OreHKa 3HAHMA, YMEHUI ¥ HABBIKOB OOYYaOIIUXCS TTO0 OUOJIOTHH.
Ouenka TeopeTHYECKHX 3HAHUH yYalIMXCsl:
OTMmeTka «5»:
. MOJIHO PACKPBITO COJIEpKAaHUE MaTepuana B 00b€Me mporpaMMmbl M ydeOHMKA, YETKO U
MPaBUIILHO JaHBI OMPEICICHUS] U PACKPBITO COACPKAHUE TOHATHUM, BEPHO HCIIOJIL30BAHBI Hay4HbBIC
TEPMUHBI; JUTsl JOKa3aTeIbCTBA UCIIOIb30BaHbl PA3JIMYHbIC YMEHUS, BBIBOIBI U3 HAOJIOJCHUN U OMBITOB;
OTBET CAaMOCTOSTCIbHBIMN.

O1Mmerka «4»:
. PACKpBITO CcojepKaHUE MaTepuala, MPaBUIHLHO JIAHBI ONMPENEICHHUS MOHSATHE M UCIOIb30BaHbBI
Hay4YHbICE TEPMHUHBI, OTBET CAMOCTOSTEIIbHBIC, ONPEACNCHUS TIOHATHA HEIOJHbBIE, JOMYIICHBI
HE3HAYMTENIbHBIC HAPYIICHUS IIOCJICIOBATCIIBHOCTA HW3JIOKEHHS, HEOOJIbIIME HETOYHOCTH IPH
KCIIOJIb30BaHMH HAYYHBIX TEPMHHOB HJIM B BBIBOAX a 0000IIEHHUSIX U3 HAOJIOCIIb, | ONBITOB.
OtMmerka «3»:
. YCBOEHO OCHOBHOE COJIepyKaHue y4eOHOro MaTe"puajia, HO M3JIOKEHO (parMeHTapHO; He BCeraa
MIOCIIEIOBATEIFHO OIpEAeNiCHUe TOHATUA HEAOCTAaTOY "HO YETKHUE, HE WCIONB30BAHBI BBIBOJABI U
00001IeHNs 13 HAOMIOACHUS U OMBITOB, JOIMYIICHBI OIMTHOKU MPHU WX W3JI0XKEHHUH; JOMYIIEHBI OMIHOKN U
HETOYHOCTH B UCIIOJF30BAHIH HAYYHON TP "MHUHOJIOTHH, OIPEISIICHUH TOHSTHH.
OTMmeTKka «2»:
. OCHOBHOE COIep)KaHHE Y4eOHOro MaTepuaja HE pacKphITO; HE JaHbl OTBETHl Ha
BCIIOMOT'aTeIbHBIC BOMPOCHI YYUTENSA; JONYIIEHBI TI'pyOble OIIMOKAa B ONPEHCICHUU IOHATHE, IIPH
HCTIONIb30 "BAHUU TEPMHUHOJIOTHH.

OneHKa NpaKTUYeCKUX YMEHHUIl ydanuxcst

1. OrieHKa YMEHUH CTaBUTH OIBITHI
OT1MeTKa «5»:
. MPABHIIBHO OMpeeiieHa Ie/ib OMbITa; CAMOCTOSTEIBHO U IOCIEIOBATEILHO MPOBEIEHBI MTOA00D

000pyI0—BaHUS M OOBEKTOB, a TaKXKe paboTa 1O 3aKJIIKE OMBITa; HAYyYHO, TPAMOTHO, JIOTHYHO OMHCAHBI
HaOmoieHnst ¥ ¢(hOpMYITHUPOBA "HBI BHIBOJBI U3 OIIBITA.

OtMmeTKa «4»:

. MPaBIJIBHO OIpe/elieHa IeNb OIBITa; CaMOCTOSATENh"HO TPOBEIAeHa paboTa IO MOA0OpY
o0opymoBaHus, OOBEKTOB MpPH 3aK JIaJKe OMBITA AOMyCKaroTcs; 1-2 ommOKH, B IEIOM TPaMOTHO U
JIOTUYHO OIMCaHBl HAONIoAeHUs, Cc(hOpPMYIHMpPOBaHB OCHOBHBIE BBIBOJBI M3 OIBITA; B ONHCAHHUU
HaOJIO/ICHUH JIOITYIIEHbl HETOYHOCTH, BEIBOJIBI HETIOTHEIE.

OtmeTrka «3»:

. MIPaBIIIBHO OTIpefieieHa Ieb OMBITa, ToJ00p 000py JIOBaHUA W OOBEKTOB, a TaKKe PabOTHI 1O
3aKJIaJIKe OIbITa MPOBEJEHBI C IOMOINBIO YIUTEINS; JOMYIIEHB HETOYHOCTH S OIMOKa B 3aKJIa/IKE OIBITa,
OIMCaHWM Ha0 JTroIeHue, (POPMHUPOBAHUY BBIBOIOB.

OT1MeTKa «2»:

. HE OIpeaeneHa CaMOCTOSATENBHO IIeJh OIBITa; HE IOATOTOBIEHO HYXKHOE O0OpYIOBaHUE;
JOMYIIEHBI CYIIECTBEHHBIE OMMNOKH TPH 3aKIIAJKe OIBITa U €ro 0 Op "MIICHHH.

2. OueHka yMeHUH NPOBOAUTH HAOIIOAEeHU S

VY4uuTenb 10KEH YUUTHIBATh:

. MIPaBUIBHOCTh MPOBEACHUS;

. yMETHHE BBIACNATh CYLIECTBEHHBIE MPHU3HAKU, JIOTMYHOCTh W HAy4YHYI0 TIPaMOTHOCTH B
ohopMIIEHNH Pe3yNIbTaTOB HAaOJIIOJCHUE U B BHIBOJAX.

OrMmeTka «5»:

. MIPAaBUIIBHO M0 33JJaHUI0 IPOBEAEHO HAOJIIOICHNE; BBIIEIECHBI CYLIECTBEHHbBIE IPU3HAKE, JIOTHYHO,
HAy4YHO IPaMOTHO O(OPMJIICHBI pe3ybTaThl HaOMOAeH!US | BBIBOIBI.

OrMmeTka «4»:



. MIPaBWJIBHO TIO 33J]aHUIO MPOBEIACHO HAOIOICHUE, TIPU BBIICIICHUU CYIISCTBEHHBIX MMPU3HAKOB Y
Ha0o1aeMoro o0bekTa (mporecca), Ha3BaHbI BTOPOCTEIICHHBIC NMPU3HAKH, JOMYIIeHa HEOPEIKHOCTh B
oopmiieHN HAOIOICHNE U BEIBOZIOB.

O1MmeTka «3»:

. JIOTYIIIEHBl HETOYHOCTH, 1-2 ommbKka B MPOBEAC "HUM HAOIOJCHUE IO 33aJaHUI0 YUUTEINS, TPU
BBIICICHUM CYIISCTBCHHBIX NPHU3HAKOB y HaOmromaeMoro oObekTa (Mpolecca) BBUICICHBI JIUIIIb
HEKOTOpbIE, JonymieHbl ommoKu (1-2) B oopmiieHrn HabIIOICHHE W BHIBOJIOB.

O1MeTKa «2%»:

. JonyieHsl omuoOku (3-4) B NMPOBEACHUM HAOMIOACHHE IO 3aJaHUIO0 YUYHUTENS, HEMPaBHIbHO
BBIJICNICHBI MPHU3HAKa HaONogaeMoro o0bekTa (Imporecca), nomymieHbl ommoOku (3-4) B odopmieHun
HaOJIIOIEHUI U BHIBOIOB.

Ot1Mmetka «1»

. HE BJIaJICCT YMCHHUEM POBOIUTH HAOIIOICHUE.,

OrieHKa BBITIOJTHEHUS TECTOBBIX 33 [aHHIA:

OTMeTKa «5»: yJaluiicst BHITOIHUII TeCTOBbIC 3aaHust Ha 85 — 100%.

OtMeTKa «4»: ydaluiicst BHIIOTHUII TECTOBBIC 3aaHus Ha 65 — 84%.

OtMmerka «3»: ydyaluiics BBITOIHUII TECTOBBIE 3a1aHus Ha 49 — 64%.

OTMmeTKa «2»: yJaruiics BEITIOTHUI TECTOBBIC 3a1aHus MeHee ueM Ha 49%.

OtMmeTka «1»: yJaruiicss He BBITOJHII TECTOBBIC 3aJaHU.
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ouonorus. - M.: Ipoda, 2004. - 216¢;

MULTIMEDIA
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