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1. MACHOPT PABOYEN MTPOI'PAMMBbI YYEBHOM JUCILUILIVHBI

O/1b.13 buoJjorust

1.1. ObJs1acTh NPUMEHEHHUSA MPOTrPAMMBI Y4eOHOH JUCHUILIUHBI
PabGouass mporpamMma y4eOHOM IUCHMIUIMHBI (Hanee — pabouas mporpamma) siBIsSETCS
4acThIO OCBOCHHMSI IPOTPaMM TOJITOTOBKH CIIEIMAIMCTOB cpenHero 3BeHa (naiee [ITICC3)

B cootBerctBUu ¢ ['OC CIIO JIHP u IIOOII CIIO mns conemmansHoct 35.02.08
DIEKTPOTEXHUUECKHUE CHCTEMBI B arpOITPOMBIITUICHHOM KOMILIEKCE

PaGouass mporpamma yueOHo#t mucrumummasl OJ]b.13 buomorust MoxkeTr OBITH
ucronb3oBana 1o crnenuanbHOCTM CIIO Ha 0Ga3e cpemsero (MOJTHOTO) 0OIIETO
oOpa3oBaHMs, B JIOMOJHUTEIHLHOM TpOo(decCHOHATHLHOM O00pa3oBaHWHM B paMKax
peanu3anuy IporpamMm NepenoaroToBku kaapos B yupexaeHusx CIIO.

1.2. lenu u 3agaum y4eOHOI TUCHUIUINHBI, TPEOOBAHUSA K Pe3ybTaTaM
0CBOCHHS Y4eOHOI TUCHUIINHBI

Copnepxanue mporpaMMbl  00IIe00pa30BaTeNbHON AUCIUIUIMHBL  «buomorus
HaIIpaBJICHO HA IOCTUKEHUE CIICIYIOIINX LIEIICH:

dbopMHpOBaHUE Y CTYJICHTOB CHUCTEMbl 3HAaHHUH O PA3IUYHBIX YPOBHSX KU3HHU CO
3HAHUEM COBPEMEHHBIX MPEACTABICHUM O JKUBOW MPUPOJIC, HABBIKOB MO IMPOBEIACHUIO
OMOJIOTUYECKUX HCCIIE0BaHUN C COOJIIOJCHUEM STHUUECKUX HOPM, apryMEHTHUPOBAHHOMN
JUYHOCTHOM MO3UIIMK MO OEPEKHOMY OTHOILICHHIO K OKPY>KaIOIIeH cpejie.

3agauu OCBOCHUS 00111€00pa30BaTEIbHON TUCITUIIIIUHBI:

- hopMuUpOBaHKE MOHUMAHUS CTPOCHUS, MHOTOOOpa3usi 1 0COOCHHOCTEN >KUBBIX

CUCTEM Pa3HOr0 YpPOBHA OpraHW3alld, 3aKOHOMEPHOCTEW  MPOTEKAHMS

OMOJIOTUYECKUX TPOIIECCOB U SIBJICHUHN B OKPYXKAIOIIEH cpejie, IEIOCTHON HayYHOU

KapTHHBI MUPA, B3aUMOCBSI3€M U B3aUMO3aBUCUMOCTEN €CTECTBEHHBIX HAYK;

- pa3BUTHE YMEHUS OMPENEsATh KHUBbIe OOBEKTH B TMPUPOJE, MPOBOIUTH

HAOJIOICHUS 32 DKOCUCTEMAaMHM JIJIsl BBISIBIICHUS €CTECTBEHHBIX U aHTPOIIOTCHHBIX

U3MEHCHMH,

- HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJCHUH;

- popMHUpOBAHME  HABBIKOB  MPOBEACHUS  MPOCTEHIIMX  OMOJOTUYECKUX

AKCTIIEPUMEHTAIIbHBIX

- UICCJIEIOBAHUMN C COOJIIOJICHUEM TMPaBWI OE30MacHOr0 00palieHus: ¢ 00bEKTaMH U

o0opy10BaHUEM;

- pa3BUTHE YMEHHS HCMOJIb30BaTh MH(MOpMaIMIO OHOJOTHMYECKOTO XapakTepa u3

Pa3JIMYHBIX UCTOYHHUKOB;

- bopMuUpOBaHUE yMEHHUS MPOTHO3UPOBATH MOCJEACTBUS CBOCU ACATEIBHOCTH IO

OTHOIIEHUIO K OKPYXKAIOIICH cpejie, COOCTBEHHOMY 3J0pPOBbI0, 0OOCHOBHIBATH U

COOJTI0IaTh MEPHI MTPOPIITAKTUKH 32a00ICBaHU;

- popMHUpOBaHNE MOHUMAHMS 3HAYUMOCTH JTOCTHKEHUN OMOJIOTHYECKOW HAYyKU H

TEXHOJIOTUWA B MPAKTHUUYECKON NIESITEJIHbHOCTH YEIOBEKAa, Pa3BUTUH COBPEMEHHBIX

MEUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA.



Pe3ynbraTtel OOy4YeHHS OpPUEHTUPOBAHbI Ha TOJYYEHUE KOMIIETCHLIMH IS
MOCJIEyIoNeld MPOPECCUOHAIBHON NEATeTbHOCTH KaK B paMKaxX JaHHOW MPEIMETHOU
00JacTH, TaK U B CMEXKHBIX C Hell obmacTsax. OHM BKITIOYAIOT B ¢e€0s pe3yJIbTaThl OCBOCHUS
obmeobpazoBarensHoit auctumuiiHbl B cootBeTcTBHH ¢ ['OC CIIO m Ha ocHoBe ['OC
COO:

- pacKppIBaTh Ha MOpHUMEpax poJib OHONOTHH B (POPMHUPOBAHUU COBPEMEHHOM

HAay4YHOM KapTUHBI MUPA U B IPAKTUYECKON AESITENBHOCTHU JHOJEH;

- IOHUMATh W ONUCHIBATH B3aMMOCBA3b MEXKJY €CTECTBEHHBIMH HAayKaMHu:

ouonoruei, GpU3NKOIN, XUMHUEH; YCTAaHABIUBATH B3aUMOCBSA3b IPUPOIHBIX SIBJICHUM;

- MIOHUMATh CMBICI, pa3du4yaTb U OMNHUCHIBATH CUCTEMHYIO CBSI3b MEXIY

OCHOBOITOJIATAIOIIMMUA  OMOJIOTUYECKUMH TIOHATUSMH: KJIETKa, OpPTraHu3M, BUJ,

IKOcHUcTEeMa, Orocdepa;

- ICTIOJIb30BaTh OCHOBHBIE METO/Ibl HAYYHOTO MTO3HAHUS B YUEOHBIX OMOIOTHYECKUX

UCCJIEIOBAHUSX, NPOBOAUTH OSKCHEPUMEHTHl MO U3YYEHUIO OHOJIOTUYECKUX

OOBEKTOB U SIBJICHU, OOBSICHATH PE3YJIbTaThl SKCIIEPUMEHTOB, aHATU3UPOBATh UX,

bopMyIHpPOBATH BHIBOIHI,

- GOpMyJIMpPOBATh THUIIOTE3bl HAa OCHOBAHUM MPEIJIOKEHHON OHOJOTHYECKOMN

uH(pOpMaIUK U NpejiaraTb BApUaHThl IPOBEPKU TMIIOTES;

- CPaBHMBATh OMOJOTUYECKHE OOBEKThI MEXKIY COOOU MO 33aJlaHHBIM KPUTEPHSIM,

JieaTh BBIBOJIbI M YMO3aKJIFOUEHHSI HA OCHOBE CPABHEHUS;

- 000OCHOBBIBaTh €IMHCTBO MUBOM UM HEXHUBOW MPUPOJIBI, POJCTBO KHUBBIX

OpraHU3MOB, B3aUMOCBSI3M OPraHW3MOB M OKpY>KAKOUIEH Cpeapl Ha OCHOBE

OMOJIOTMUECKUX TEOPUIA;

- IPUBOJUTH IPHUMEPHI BEUIECTB OCHOBHBIX TIPYII OPraHUYECKHX COECIMHEHHU

KJIETKHU (O€IKOB, )KUPOB, YIIEBOJOB, HyKJICHHOBBIX KHCIIOT);

- pacnio3HaBaTh KIETKU (IIPOKAPUOT M DYKAPUOT, PACTEHUNM U KUBOTHBIX) IIO

OMMCAHMIO, HA CXEeMAaTUYECKUX M300paXKEHUSX; YCTAHABIMBATH CBSI3b CTPOCHUS U

(GyHKIUH KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATH MHOTO00Opa3ne KIETOK;

- pacro3HaBaTh NOMYJISIUIO0 U OMOJIOTUYECKHI BUJI 10 OCHOBHBIM MTPU3HAKAM;

- ONUCHIBaTh  (DEHOTUIT ~ MHOTOKJIETOYHBIX PACTEHUH M  KUBOTHBIX  IIO

MOP(OJTOTUYECKOMY KPUTEPHIO;

- O0BSACHATH MHOTO00Opa3ue OpraHu3MOB, TPUMEHSSI SIBOIIOLMOHHYIO TEOPHIO;

- KTaccupuUUpoBaTh OHOJOTMYECKHME OOBEKThI HAa OCHOBAHMM OJHOTO WJIU

HECKOJBKUX CYIIECTBEHHBIX MPU3HAKOB (TUIIBI TMUTAHUSA, CIIOCOOBI JBIXaHUS U

pa3MHOKEHHUsI, 0COOCHHOCTH Pa3BUTHSA);

- OOBSICHITH IPUUMHBI HACJIEICTBEHHBIX 3a00JI€BaHUM;

- BBIBJIATh M3MEHYMBOCTH Y OPraHU3MOB; OOBSCHATH MPOSIBICHUE BUJIOB

WU3MEHYHMBOCTH, HCIIOJNb3YyS 3aKOHOMEPHOCTHM HW3MEHUYMBOCTH; CpPaBHHUBATh

HACJIEICTBEHHYIO U HEHACJIEICTBEHHYIO H3MEHYNBOCTD;

- BBISIBJISATH Mop(osornyeckue, (HU3MOJOTUUECKHE, IMOBEJCHYECKUE aJanTaluu

OpPraHU3MOB K cpejie OOMTaHUs U AEHCTBUIO SKOJOTMYECKUX (haKTOPOB;

- COCTaBJIATh CXEMBbI MIEPEHOCA BEUIECTB U YHEPTUU B HIKOCUCTEME (LIETH MUTAHMUS);

- IPUBOJUTH JTOKA3aTeIbCTBA HEOOXOJUMOCTH COXpaHEHUs OMOpa3HOOOpa3us IS

YCTOWYHUBOTO PA3BUTHUS U OXPaHbl OKPYKAIOLIEH CPEbL;



- OLIEHUBATh JOCTOBEPHOCTh OMOJIOrN4YeCcKOr MH(POpMALUH, TOTYYEHHON U3 Pa3HBIX
UCTOYHHUKOB, BBIJCNIATh HEOOXOAUMYIO HMH(OPMALMIO ISl HUCIOJIb30BAHUSA €€ B
y4eOHOU JesITeTbHOCTH U PEIICHUH MPAKTUIECKUX 33]1aY;

- PEACTABIIATh OMOIOTUYECKYIO MH(OPMALIMIO B BUJIE TEKCTa, TaOJIUIIbI, rpaduka,

JyarpaMMbl M J€NIaTh BBIBOJAbI HAa OCHOBAaHUM INPEICTABIICHHBIX [aHHBIX; —

OLICHMBATh pOJb JIOCTHKEHUH TIE€HETUKH, CEJEKLUHH, OHOTEXHOJOIMH B

MPAKTHUECKOH JEeATEeIbHOCTH YEJIOBEKa U B COOCTBEHHOM JKU3HH;

- OOBSICHATh HETaTUBHOE BIIMSHUE BEILECTB (AJIKOT0JIs1, HUIKOTUHA, HAPKOTHYECKUX

BELIECTB) HAa (POPMUPOBAHNE U PA3BUTHE 3apO/IbIIIA YEIOBEKA;

- OOBSICHSTD MTOCJICACTBUS BIUSIHUS MyTarcHOB;

- OOBSICHATH BO3MOXKHbBIE IPUYMHBI HACJIECTBEHHBIX 3a00I€BaHUM.

[lepeuncnennple  pe3ysbTaThl OCBOEHUS COOTHOCATCA C  (OpMHpPYyEMBIMU
KOMIIETEHIIUSIMHU:

OK 01. Beibuparb cnocoObl pemeHus 3aaad npoecCUOHANbHOU NESITeIbHOCTH
MPUMEHUTENBHO K Pa3INYHBIM KOHTEKCTaM.

OK 02. Mcnosnp30BaTh COBPEMEHHBIE CPEACTBA TOUCKA, AHAIN3a U UHTEPIPETAUN
uHpopManuu W HMHPOPMALIMOHHBIE  TEXHOJOTWMM Uil  BBIOJHEHHS  3a]ad
PO ECCUOHATIBHOM AESTENbHOCTH.

OK 04. D¢ hexTnBHO B3aUMOJEHCTBOBATh U pabdOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXpPaHEHUIO OKPY’KAIOIIEH Cpebl, pecypcocOepexKeHHIO,
NPUMEHATh 3HaHUS 00 M3MEHEHMM KJIMMAaTa, MPUHLMIBI OepexIIMBOrO MPOU3BOJICTBA,
3¢ (EeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX.



2. PE3YJIbTATBI OCBOEHUWS YUEBHOM JJUCHOUTLJIMHBI

Kon n HauMeHnoBanmne
¢dopmupyembIx
KOMIleTeHI M

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

00mme

JAucnuniamHapHbie

OK 01. Beibupats
CHOCOObI
penIeHus 3a1a4
npodeccnoHanbHOM
JESATSIIbHOCTH
MPUMEHUTEIIHHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCTIMTAHMS:

- TOTOBHOCTH K Tpydy, OCO3HAHUE IICHHOCTH MacTEpCTBa,
TpyI0JIto0ue;

- TOTOBHOCTh K AKTUBHOH [EATEIHHOCTH TEXHOJOTHYECKOW W
COIMAJIPHOM  HANpPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMHUPOBATH,

IJIAHUPOBAThL U CaMOCTOATCIIBHO BBITIOJIHATH TaKyro
JeATEIILHOCTD;
- WHTEpEC K pasIudabiM  cdepaM  mpodeccHoHaTbHON
JEATEbHOCTH,

OBnaneHue yHUBEPCAIBHBIMU yYE€OHBIMU TO3HABATEIbHBIMU
IEUCTBUSMU:

a) 0a30BbIe JJOTHYeCKHe 1eCTBUA:

- CcaMOCTOATENbHO  (HOPMYyNIHUPOBATH U
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYUIECTBEHHBIH MPHU3HAK WIU OCHOBAHUSA IS
CpaBHEHUs, Kiaccuukanuu u 00001IeHNUS;

- ONpeneNnsaTh LEeNu JeATEeIbHOCTH, 3a/laBaThb MapameTpbl H
KPUTEPHUH UX JTOCTHKCHUS;

AKTyaJIN3UPOBATH

- BBIBJIATH 3dKOHOMCPHOCTHU n IIPOTHUBOPCUMNA B
paccMaTpruBaACMBbBIX SABJICHUAX

- BHOCHUTD KOPPCKTHUBBI B ACATCIBbHOCTD, OLICHUBATb
COOTBETCTBUC PE3YIbTATOB OeIsAM, OLICHUBATh PUCKHU
HOCJ'IC,Z[CTBI/II‘/JI ACATCIIBHOCTU,

- Ppa3BUBATH KpE€aTUBHOC MBIIIJICHUE npu peUICHNN

KU3HEHHBIX MPOOIEM

0) 6a30BbIe HCCIIeA0BaTeIbLCKUE AelCTBHS:

- BIaAeTb  HaBBIKAMHU  y4eOHO-MCCIIEIOBATENbCKOM U
MIPOEKTHOM JIE€ATENIbHOCTH, HaBbIKaMH pa3pelieHus Ipooiaem;

- BBISIBJISITh MIPUYMHHO-CJIEICTBEHHBIC CBSI3U u

- copMHUpPOBAaHHOCTH 3HAHUKW O MECTE€ M POJU OHUOJOTHH B
CHUCTEME HAy4HOTO 3HaHUS;, (PYHKIMOHAIBHONH TPaMOTHOCTH
YesoBeKa ISl peICHUs KU3HEHHBIX Mpo0IeM;

- chopMUPOBAaHHOCTH yYMEHHUS  PACKPBIBATH  COJIEPIKAHHE
OCHOBOITOJIATAIOLINX OUOJIOTMYECKUX TEPMUHOB U TOHATHUI:

- )KW3Hb, KIETKA, TKaHb, OpraH, OpPraHW3M, BUJ, MOIYJISIHS,
IKOcHucTeMa, OuoreHo3, Ouocdepa; wmeraboausm (oOMeH
BEIIIECTB M IIPEBPAILICHUE JHEPTUH), romMeocTas
(camoperysims), OMoCHHTE3 Oeika, CTPYKTypHas
OpraHW3aIsl JKUBBIX CHCTEM, TUCKPETHOCTh, CAMOPETYIIAIIHS,
CaMOBOCTIpOU3Be/IeHHe  (PEMpOAyKIIMs),  HACJIEICTBEHHOCTD,
W3MEHYHUBOCTb, SHEPTr03aBUCUMOCTb, POCT M Pa3BUTHE, YPOBHEBAS
OpraHu3aIus;

- chopMHUPOBAaHHOCTH YMEHHUS  PACKPBIBATH  COJICPIKAHHE
OCHOBOIIOJIATAIOLINX OMOJIOTUYECKUX TEOPUH U TUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIOLHUOHHOM,
MIPOUCXOXKICHUS KU3HU U YEJIOBEKA;

- chopMHPOBAHHOCTh YMEHHS PACKPHIBATH OCHOBOITOJIATAOIITHIEC
Ouonoruueckue 3akoHbl U 3akoHoMmepHoctH (I. Mennens,
T. Moprana, H.1. BaBunora, J. I'ekkens, ®. Mromnepa, K.
bapa), rpaHuIIbl UX TPUMEHUMOCTHU K KUBBIM CUCTEMaM;

- TpUOOpETEHWE OIbITa TNPUMEHEHUS OCHOBHBIX METOJ/IOB
HAYYHOTO MMO3HAHUS, UCTIOIb3YEMBIX B OMOJIOTHUHU: HAOIIOICHHS
W OITMCAHMUS KHMBBIX CUCTEM, IPOIIECCOB U SIBIICHUIA,

- OpraHu3allii W TPOBEJICHHUS OHOIOTMYECKOTO JKCIIEPHMEHTA,
BBIBIKCHHUST ~ THIIOTE3, BBIABICHUS  3aBHCHMOCTH  MEXKIY
UCCIIEAYEMBIMU  BEIMYUHAMH,  OOBSCHEHUS  TOITYYEHHBIX
pe3yabTaTOB M (OPMYJIMPOBAHUS BBIBOJIOB C HCIOJIH30BAHUEM
HAYYHBIX TTOHITHI, TCOPUI U 3aKOHOB;




Kox v HanmenoBanue

I[Inanupyemble pe3ybTaThl 0CBOEHHS TUCHUIIIUHBI

(opmupyembIx

KOMIIeTeHIHI 00urue JAucuMninHapHble
aKTyaJIM3UpOBaTh 3a7ady, BBIABUIaTh THUIOTE3y €€ pELIeHH, |- C(HOPMUPOBAHHOCTb YMEHHMS BBLICHATH  CYIIECTBEHHBIC
HAXOJUTh apTyMEHTHI Ui JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM, |IPU3HAKUM  BHUPYCOB,  KJIETOK HPOKApUOT M  DYKAPHOT;

3aJ1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS;
- aHAJIM3UPOBaTh IIOJYYEHHbIE B XOJ€ pEIIEHUs 3ajadu

pe3yibTaTbl, KPHUTHYCCKU OLCHUBATHL HUX OOCTOBCPHOCTD,
IIPOTrHO3UPOBATh U3MCHCHHE B HOBBIX YCIIOBUAX,
- YMCTb HNCPCHOCHUTL 3HAHMA B  I[MO3HABATCIIBHYIO U

MIPAKTHYECKYIO 00JIACTH KU3HEICATCIIBHOCTH,

- YMETh HMHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX
obacrei;

- BBIJIBUT'aTh HOBBLIC HJIEH,
MOJIXO/IbI M PEIICHUS;

- CIIOCOOHOCTh HX HCIIOJL30BAaHUS B II03HABATCILHOW U
COLIMAJILHOM MTPAKTUKE

npeajaratb  OPUIMHAJILHBIC

OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, BHUJIOB,
OMOTEeOIICHO30B U 3KOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB W TMPEBpAIICHUS DHEPTUM B KIETKE, (OTOCHHTE3A,
IUIACTUYECKOTO W JHEPreTHYeCKOro oOMeHa, XEMOCHHTE3a,
MHUTO3a, Mei03a, OIJIOJOTBOPEHUS, PA3BUTUS U PA3MHOXKCHUS,
WHIUBUIYaTHHOTO PAa3BUTHSI OpraHn3Ma (OHTOreHes3a), 00pbObI 3a
CYIIECTBOBAaHHE, E€CTECTBEHHOTO O0TOOpa, BHA000pa3oBaHUs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHHS, BIUSHHUS
KOMIIOHEHTOB ~ DKOCHUCTEM, aHTPONOTCHHBIX HW3MCHCHHWH B
DKOCHUCTEMAaX CBOCH MECTHOCTH, KpPYroBOpOTa BEIIECTB U
MpeBpalleHue SHeprun B onocdepe;

- cOPMUPOBAHHOCTh YMEHHS PEIIaTh OMOJIOTUYECKUE 3a1a4H,
COCTaBJIATh TCHOTHITMYECKUE CXEMBl CKPEIIUBAHUS JJIs Pa3HBIX
TUIOB HACJICJIOBAaHUSI TPU3HAKOB Y OPraHU3MOB, COCTaBIISThH
CXEMbI TEPEHOCA BEIIECTB M DJHEPIHMH B 3KOCHUCTeMax (IeTH
MTUTAHUs, TUIIEBBIE CETH)

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKA, aHaJIM3a U
UHTEPIpETauN
uHpOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH /TS
BBITTOJTHEHUS 327149
npoecCuoHaNBHOM
JeATeTbHOCTH

B o0s1acTH HeHHOCTH HAYYHOI'O NO3HAHUS:
- c(hOpMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAayKH U OOILECTBEHHOU
MPAKTUKH, OCHOBAaHHOT'O Ha IMAJIOTe KYJIbTYP, CIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTa B MOJIUKYJIbTYPHOM MHUDE;

- COBEPILICHCTBOBAHNUE SI3BIKOBOM M YATATENIBCKON KYJIBTYPBI
KaK CpeACTBAa B3aMMOJCHCTBUS MEXIYy JIOJAbMH U IO3HAHMS
MUDa;

- OCO3HaHHE IIEHHOCTH HAay4HOU JIeATEIbHOCTH, TOTOBHOCTb
OCYILIECTBIISATh IPOEKTHYIO U HCCIIEN0BATENBCKYIO
NesITeNIbHOCTh MHUBUYaIbHO U B TPYIIIIE;

OBnasieHNe yHUBEPCAIBHBIMH Y4€OHBIMU TI0O3HABATEJIbHBIMU
JEACTBUSAMMU:

B) padora ¢ nndopmanmeii:
- BJIaJeTh  HAaBbIKAMH  TOJYy4YEHUS

uHbopMaluu U3

c¢(OpMHUPOBAHHOCTh yMEHUI KPUTHYECKU OLIEHUBATH
uHpopMaLKl0 OHOJOTHYECKOTO COAEP)KaHUs, BKJIIOYAOLIYIO
NICEBJOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX UCTOYHHMKOB (CpencTBa
MaccoBOoW HMH(pOpMaNMK, HAyYHO-TIONYJSIPHbIE MaTepHallbl);

HHTCPIPETUPOBATH OTHYCCKHUEC ACIICKTHI COBPEMECHHBIX
UCCNIeIOBaHUM B OHMOJOrMM, MEAULUHE, OMOTEeXHOJIOTHH;
paccMaTtpuBaTh  IJ00albHbIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OpPMHUpPOBaTh IO OTHOIIEHUIO K HUM
COOCTBEHHYIO TIO3HUIINIO;

chOPMHPOBAHHOCTh ~ YMEHHMHM  co3laBaTb  COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE OMOJIOTMYECKON
uHpOpMAllUM M3  HECKOJBKMX  HMCTOYHHUKOB, T'PaMOTHO

MCIIOJIb30BaTh NOHATUHHBIN anmnapat OMoJI0Tuu




Kox v HanmenoBanue
(opmupyembIx
KOMIIEeTeHI M i

I[Inanupyemble pe3ybTaThl 0CBOEHHS TUCHUIIIUHBI

0ommue

I[I/ICIII/II[.]'[I/IHapHLIe

HMCTOYHUKOB PA3HBIX THIIOB, CaMOCTOSITEIILHO OCYIIECTBIISITh
MOWCK,  aHaJM3, CUCTEMAaTH3allMi0 W  WHTEPIPETALHUIO
nH(OPMALIUY PA3IUYHBIX BUIOB U (OPM TPEACTABIICHUS;

- co3laBaTh TEKCThl B pa3IMYHBIX (QopMarax ¢ yd4eToM
Ha3HaueHUs WHQPOpMAIMU W IEJIEBOM ayJAUTOpUHU, BHIOMpas
ONTUMAITLHYIO (DOpPMY MIPEJCTABICHUS U BU3YyaJIH3allNN;

- OIICHUBATH JOCTOBEPHOCTb, JICTUTHMHOCTh MH(pOpManuu, ee
COOTBETCTBHE MTPABOBBIM U MOPAJIHHO-3TUYCCKHM HOPMaM;

- MCIIOJIB30BATh CpencTBa WH(OPMAITMOHHBIX "
KOMMYHUKAI[HOHHBIX TEXHOJIOTUH B PEIICHHH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3AIIMOHHBIX 33124 ¢ COOTIOACHHEM
TpeOOBaHUN HSPrOHOMHMKH, TEXHHUKH O€30MaCHOCTH, THIHCHBI,
pecypcocOepekeHusi, MPaBOBBIX UM OSTUYECKUX HOPM, HOPM
MH(pOPMAIMOHHON 0€301acCHOCTH;

BIIQJICTh HABBIKAMHU PACMO3HABAHUS W 3alIUThl WH(POPMAIUH,
WHGOPMAIIMOHHOM 0€30MaCHOCTH JTUYHOCTH

OK 04. O¢pdexTnuBHO
B3aMMO/JICHCTBOBATh H
paboTaTh B KOJUIEKTHBE

M KOMaHJIe

- TOTOBHOCTHh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEIENIEHUIO;

-OBJIa/ICHUE HABBIKAMHU y4e€OHO-UCCIIEIOBATENLCKON, MPOEKTHON
Y COLIMATIbHON JeSTeNbHOCTH;

OgiiaieHne YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH
ACHCTBUSAMM:

0) coBMecTHas1 1eATeJIbHOCTD!

- TIOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHTHOU U
WHIUBUAYaTbHON pabOTHI;

MPUHUMATD 1I€JI COBMECTHOM J1eATETbHOCTH, OPTaHU30BbIBATh U
KOOPJAMHHUPOBATH JICUCTBUS 110 €€ TOCTHIKEHUIO: COCTABIIATH IJIaH
NEUCTBHI, pacTpeieNsiTh POJIM C yY€TOM MHEHHH yYaCTHUKOB
00CyX1aTh

pe3yNIbTaThl COBMECTHON PaOOTHI;

- KOOPJMHUPOBATh W BBINOTHATH PabOTy B YCIOBHSIX
pealbHOTO, BUPTYaIbHOTO u KOMOMHHUPOBAHHOTO
B3aMOJCHCTBUS;

npuoOpeTeHne OMbITa NPUMEHEHUSI OCHOBHBIX  METOJI0B
HAYYHOTO MMO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTUH: HAOIIOICHUS U
ONMCAHMS )KUBBIX CUCTEM, MPOLIECCOB U ABJIECHUI; OpraHU3aLNH U
MPOBEJEHUSI OHOJOTHYECKOTO OSKCIEPUMEHTa, BbIABIKECHUS
TUIIOTE3, BBISABICHUS 3aBUCHUMOCTH MEXAY HCCIEyEMbIMU
BEJIMUYMHAMHU, OOBSCHEHHs] TONYYCHHBIX pE3yJNbTaTOB |
(dbopMynupOBaHUS BBIBOJOB C HCIOJb30BAaHUEM HAYYHBIX
MOHATUH, TEOPUM U 3aKOHOB




Kox v HanmenoBanue
(opmupyembIx
KOMIIEeTeHI M i

I[Inanupyemble pe3ybTaThl 0CBOEHHS TUCHUIIIUHBI

0ommue

I[I/ICIII/II[.]'[I/IHapHLIe

- OCYIIECTBIISTH IO3UTUBHOE CTPATETHUECKOE ITOBECHHE B
Pa3IMYHBIX CUTYalUsX, MPOSBISATH TBOPUECTBO U BOOOpaKeHUE,
OBITh MHUIIMATUBHBIM

OBnazneHne yHUBEPCAIbHBIMU PEryISTUBHBIMU JCHCTBUIMHU:

T) IPUHITHE Ce0s ¥ IPYTHX JIFOICH:

- NPUHUMATh MOTHBBI M apryMEHThI JIPYTHX JOJCH mpu
aHaJIM3e Pe3yJIbTATOB JICATEIHHOCTH;

- npu3HaBaTh CBOE NPaBO U MPaBO JPYrux JIOAe Ha
OIUOKHU;

- pa3BUBaTh CIOCOOHOCTh MOHMMATh MHP C TO3UILIUU
JPYTOro YeJI0BeKa

OK 07. CognericTBOBaThH
COXpaHEHUIO
OKpYKarollen cpeibl,
pecypcocOepeKeHuIo,
MIPUMEHSATH 3HAHUS 00
M3MCHCHHUU KJIMMaTa,
MPUHIIUIIBI OEPEKITHUBOTO
MPOU3BOJICTBA,
3¢ PeKTUBHO
JIEHiCTBOBATH B
Ype3BBIYANTHBIX
CUTYyaIHIX

B 00;1acTH 3K0/10r14€eCKOr0 BOCIIMTAHUA:

- c(OpMHUPOBAHHOCTh 9KOJIOTMUYECKOMN KYJbTYpBI,
IMOHMMAaHUE BIUSHUS COLMATIBbHO-3KOHOMHYECKHUX MTPOLIECCOB Ha
COCTOSIHUE TMPUPOAHOM M COUMAIBHOM Cpelbl, OCO3HAHHE
rJ100aTBFHOTO XapaKkTepa IKOJIOTUYECKUX MPOodIIeM;

- IUIAHUPOBAHME M OCYUIECTBICHME  JEHUCTBHM B
OKpYyXKalollled Cpele Ha OCHOBE 3HAHMA LEJed yCTOMYMBOIO
pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE  HENpHUSATHE  JEHCTBUM,  NPUHOCALIUX  Bpe.
OKpYKaroIllei cpese;
- yMEHUE MPOTHO3UPOBATh HeOJIaronpusiTHbIC

9KOJIOTUYECKHE IOCIEACTBUS IPEAIPUHUMAEMBIX JCHCTBUH,
[IPEAOTBPALIATh UX;

- pacIupeHue OIIbITa JACATCIIBHOCTH 3KOJOTHYEeCKOM
HAIIPpaBJICHHOCTHU;
OBJIaICHHUEC HaBBIKaMU y‘-Ie6HO'I/ICCHC)IOB3TGHBCKOI71,

HpOCKTHOﬁ U COIMAJIbHOM JeSITEIbHOCTH

c(OPMHUPOBAHHOCTh YMEHHS NPUMEHATH IOJIyYCHHbIC 3HAHUS
Ui OOBSICHEHUs OMOJIOTMYECKUX TIPOLIECCOB U SIBICHUH, LIS
HOPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW JKU3HU C
1eNbl0 00ecreueHus: 6e3011aCHOCTH CBOETO 370POBbsI U 3/10POBbS
OKpY’KaloIIUX JIOJeH, coOmoieHus 310poBoro odpasa >KHU3HHU,
HOPM I'PaMOTHOTO IMOBEAECHHUS B OKPYKAOIIEH PUPOJHOM CPEIE;
[IOHMMaHUe HEOOXOJMMOCTH MCIIOJIB30BAaHMUS  JIOCTHIXKEHHMH
COBpEMEHHOW OMOJIOTMU M OMOTEXHOJIOTUH IS PallMOHAIBHOIO
MPUPOJIOTIONIE30BAHUS




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI
3.1. TemaTuueckwuii miaH y4eOHOM TUCIUTUINHBI

0O/1b.13 buoJsorus

Bu yueOHoi padoThl

KoaudecTBO 4acoB

1 2
MakcumajibHas yyeOHasi HATPy3Ka (Bcero) 144
Oobs13aTesibHAsI AyIUTOPHAS yYeOHasi HArpy3Ka (Bcero)
8 m. u.:
TEOPETUIECKOE O0yUeHUE 54
MPAKTUYECKHUE 3aHATHS 80
CamocrosTenbHas paboTa 00yJarmerocs
[IpomexxyTouHas aTTecTarus: 10
Qg QepeHIMpPOBaHHBIN 3a4eT, (IK3aMeH)
UTOro 144




3.2. Conep:kanue 00yyenus no yyeonoi gucuuninae OAb.13 buosorus

HaumenoBanue pa3xejion Couepmafme yqeﬁﬂoro MaTepuaJjia (OCHOBHOC u HpO(l)QCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC), OobeMm (I)opanyeMLIe
U TeM JIa00paTOpPHBIE U NPAKTHYECKUe 3aHATHS, NIPUKJIAJTHON MOAYJ/Ib (IIPU HAJIMYUH) 4acoB OK
1 2 3 4
Paznen 1. Knerka — cTpyKkTypHO-pyHKIMOHAJIbHASI eAMHULA KUBOTO 34
Tema 1.1, OcHOBHOE cofiep:kaHue 2
Buosorns kak Hayka. O0mas CoBpeMeHHbIe OTpaciIl OMOJIOTHYECKHUX 3HAHUH. YPOBHU OpraHU3aluy *KUBOH MaTepuu. O6mas 2 OK 2
XapPaKTEePUCTHKA KU3HH XapaKTepUCTHKA )KU3HHU, CBOMCTBA )KUBBIX CHCTEM. XUMHUYECKHUI COCTaB KJIETOK.
OcHOBHOe coJep:Kanue 12
Tema 1.2. Knetounas reopus (T. lIBann, M. Ilneiinen, P. Bupxos). CTpoenue npokaprotniaeckoii kietku. CTpoeHue 4
CTpyKTypHO- GyHKUHOHAIbHAS JyKapHUOTHYECKOW KiIeTku. Hexnerounsie popMbl Ku3HE (BUPYCHI, OakTeprodarn) OK-1,0K-2
OK-4
OpraHu3anus KJIETOK JladopaTopHasi pabora CTpoeHUE KIETKU 4
IIpakTnyeckas padora BupycHsie u OakTepuanbHble 3a00JIeBaHNs 4
T 13 OcHOBHOE cofiepKaHue 12
ema 1.3.
CTPYKTYPHO- (hYHKIHOHATbHBIE Xpomocomuast Teopusi T. Moprana. CtpoeHne XxpoMocoM. [ eHeTuuecKuil Ko U ero CBOMCTBA OK-1
(aKTOpPBI HAC/IEACTBEHHOCTH ITIpakTnyeckas padora Ne 2: Pemenne 3a7a4 Ha oIpezieieHHe TT0CIeJ0BAaTENbHOCTH HYKI€OTHIOB, 8 OK -2
AMHMHOKHCIIOT.
Tema 1.4. OcHOBHOE coepKaHue 4
OGMeH BelecTs U NPeBpalIeHHe Metabomm3m. Turel o0OMeHa BeIeCTB: aBTOTPOGHBIHN U reTepoTpodHBIH, a9pOOHBIH U aHAIPOOHBI. 4 OK -2
[Tnactnueckuii oomMeH. @oTocunTe3. XeMOCHHTE3
IHEPIrUHU B KJIeTKe
Tema 1.5. OcHOBHOe cofiepskaHHe 4 OK—-2.0K_4
JKHM3HEeHHBIH MK KIeTKH. Kiretounsrii mukn. MuTo3, Melio3 2 >
Murto3. Meiio3 MouneKyspHbIi YPOBEHb OPIaHU3ALMU KUBOI'O 2
yJsp yp P
Pa3gen 2. Ctpoenne u (pyHKIIMH OPraHH3Ma 36
OcHOBHOe cofiepskaHue 2
Tema 2.1. el OK -2
Crpoenue opranmusma MHOTOKIIETOUHBIE OpraHu3Mbl. B3anMOCBS3b OPraHOB M CHCTEMBI OPI'aHOB B MHOTOKJIETOYHOM OpTraHH3Me. 2 OK _ 4
I'omeocTa3 opranmsma u ero noJAep>KaHue B IPOIECCe KU3HEEATETbHOCTH
Tema 2.2, OcHoBHOe cofiepKaHue OK -2
@opMbl PA3MHOKEHHs ®DopMBbl pa3MHOXKEHUS opraHu3MoB. ['amerorenes. CTpoeHue NONOBbIX KiIeToK. OmIoa0TBOpeHre
OPraHu3MoB
OcHOBHOe coJep:Kanue 2 OK -2
Tema 2.3. Ourorenes WnauBrayanbHOe pa3BUTHE OPTaHM3MOB. DMOPUOTEHES, TOCTIMOPHOHATLHEIN epuo . [IpsaMoe 1 HempsaMoe OK-4

paCTeHHIi, ’KUBOTHBIX U
YyeJ0BeKa

passutre. buonornueckoe crapenue u cMepTs. OHTOreHe3 PaCTCHHUI.




IKOJOrnyecKas CHCreMa

Brocdepa — xuBas obonouka 3emun. Pa3surue npencrasienuii o bnocdepe B Tpynax B.1.

BepHa[lCKOFO. prrOBOpOTBI BCHICCTB. I'noGaabHbIE SKOJOTHUECKHE HpO6J’I€MI)I COBpPEMCEHHOCTH

HaumenoBanue pa3xejion Couepmafme yqeﬁﬂoro MaTepuaJjia (OCHOBHOQ u l'lpO(l)ecCI/IOHaJ'[bHO-OpI/IeHTI/IPOBaHHOG), OobeMm (I)opanyeMLIe
H TeM JabopaTopHble H NPAKTHYECKHE 3aHATUSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB OK
OcHoBHOe co/iep:KaHue 10 OK-2,0K-4
Tema 2.4.
OCHOBHBIE MTOHATHS TeHETUKH. 3aKoHbI I'. Menpens 2
3aKOHOMEPHOCTH HACIe0BAHUS
IIpakTHyeckas padora Pemenne 3a1a4 1Mo TeHETHKE
OcHOBHOe cojiepKaHue 16 OK-1
3akonsl T. Moprana. CrieriieHHOe HaclleIoBaHNe TeHOB, HapyllIeHHe cluersienus. HacnenoBanue mpru3HaKos, 4 OK -2,
Tema 2.5. CIEIUIEHHBIX C MOJIOM
CueniieHHOe HacJIeIOBaHUE H Gora P 8
S pakTHYeckas padora Pemenne 3a71ad Ha ONpezieICHHUE BEPOSITHOCTH BO3HUKHOBEHUS HACTIECCTBEHHBIX
MPU3HAKOB IIPU CHETIICHHOM HaCIIeI0BaHUN
IIpakTnyeckas padora CtpoeHHE U PYHKINU OpraHU3Ma 4
OcHOBHOe coJep:Kanue 4 OK-1
Tema 2.6 " 3 o M 4 OK-2
33KOHOMepHOCTH H3MEHYMBOCTH 3MCHYMBOCTD, €€ BUJbl. 5aKOH I'OMOJIOTUYECKHUX PAAO0B B HACICACTBCHHON U3MCHYUBOCTH. yranguoHHas OK - 4
TEOpHUsI U3MEHYHUBOCTH.
IIpomericymounasn ammecmayus (Ougppeneyuposannslii 3auem) 2
Pa3gen 3. Teopust 3BoIonmn 6
Tema 3.1. OcHOBHOE coep:KaHue 2 OK - i
HcTopus 5B0II0OLMOHHOTO DBOJIOUMOHHBIE Teoprur. CUHTETHYECKAsI TEOPHS SBOIIOLMH U €€ OCHOBHBIE MTOJIOKEHHUSL. 2 OK -
yuyeHusi. MUKPO3BOTIOLMS MHKPOIBONIOLHS
Tema 3.2. OcHOBHOe coJep:raHue 2 OK-2
Maxpossoonus. Makpoasostrorus. GopMbl i OCHOBHBIE HATIPABJIEHHA MaKpO3BOIONAH. [TyTH TOCTHKEHUST OHOTIOTHYECKOTO OK-4
Bo3HukHOBeHME U pa3BUTHE nporpecca.
sKM3HHU Ha 3emJie
Tema 3.3. OcHoBHOe cofiepKaHue OK-2
IIpoucxoiienne JenoBexa — AHTpomnonorus — Hayka o 4enoBeke. OCHOBHBIE CTaJJUM aHTPOIOreHe3a. UenoBedeckue pachl M UX €IUHCTBO. 2 OK -4
aHTpOMoOreHe3
Paznen 4. OxoJiorust 34
Tema 4.1. OCHOBHOE COJIep/KAHNE 2 OK-1,0K-2
IKOJIOTHIECKHE (PAKTOPLI H Cpensl oOuTaHus oprann3MoB. Kinaccuukaust 3KoJI0rHIecKux (paKTopoB. OK -7,
cpeasbl KU3HI
OcHOBHOE cofiepKaHHe 10 OK-1,0K-2
Tema 4.2. S OK-7
KOJIOTHUYCCKad XapaKTCPUCTUKA BUAA U TIOMYJIAIIUHA. Css13u MECXKIY OprannsMamMu B 6I/IOHGHO3€. '
Monyasuusi, cood1IecTBAa, -
O —— IMpakTHyeckas padora PenieHne pacyeTHBIX 3aIaHUH 110 IEPEHOCY BELECTBA U SHEPTUH B IKOCUCTEMAX C
cocTaBIIeHHE TPOPUUECKUX TIETIeH U ITUPAMU/L.
Tema 4.3. OcHOBHOE cofIepKaHHe 2 OK-1,0K-2
Buocdepa - riodaabnas OK -7,

12




HaumeHoBaHue pa3xejion CO)Iep)KaHI/Ie y‘leﬁHOFO MaTepuaJjia (OCHOBﬂoe u HpO(l)ecCI/IOHaJ'[bHO-OpI/IeHTI/Ip()BaHH()e), Oo0neM (I)opMpreMLIe
H TeM JabopaTopHble H NPAKTHYECKHE 3aHATUSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB OK
Tema 4.4. OCHOBHOE Cofep/KaHHe 10 OK-1,0K-2
Binsinme anTponorennpIx AHTpPOTIOTeHHbIE BO3/IEHCTBUS Ha GHOCdepy. 3arps3HeHus KaK BUJ AHTPOTIOTEHHOTO BO3IEHCTBHL. 2 OK-4,0K-7
(axTopos Ha Ouocepy
[pakTuyeckas pa6ora OTXOIBI IPOU3BOJICTBA 8
Tema 4.5. OcHOBHOE colepKaHue 12 OK-2
Bimsinue coumaibHo- 3I0pOBBE U €ro cocTaBystoIue. @akTOPbI, OJ0KHUTEIEHO U OTPHUIIATEIEHO BIUSIONIUE HA OPTaHU3M YEIIOBEKA. 4 OK-4
IKOJOTHIECKHX GAKTOPOB HA  |FyoxMIYECKHE ACTICKTEL paIOHAIbHOTO MUTaHUs OK-7
3A0pOBLE I€/I0BEKA UlaGopaTopHas padora Biusnue abrnotndeckux (GpakTopoB Ha 4eNoBeKa (HU3KHME U BHICOKUE TEMIIEPATYPHI) 8
Pa3nen 5. Buojiorusi B :Ku3Hu 20
Tema5.1. OCHOBHOE cofiepKaH1e 14
BHOTEXHOJIOrMH B KH3HH IBHOTEXHOIOTHS KaK HAayKa U Mpou3BoAcTBO. OCHOBHBIEC HANIPABIEHHS COBPEMEHHOM OHOTEXHOJIOTHH. 4 OK-1,0K-2
KAKI0I0 > _
o MpakTuyeckoe 3auaTue. Keiichl Ha aHaTU3 HHPOPMAIIMK O HAYYHBIX JOCTHXKEHUSIX B 00JIACTH TEHETHYECKUX 10 OK -4,
TEXHOJIOTHUH, KJICTOYHOW WH)KCHEPHUH, MUIIEBBIX OMOTEXHOIOTHIA.
Tema 5.2.3. OCHOBHOE COfIepKAHMNE 8 OK-1,0K-2
BuorexunoJsiorun u 8 OK -4,
TEXHUTECKHE CHCTEMDI [pakTHyecKue 3aHATHs. Pa3BuTie OHOTEXHOJIOTHI C IPUMEHEHHEM TEXHUYECKUX CUCTEM
Bcero: 144
W3 HUX NPAKTHYECKUX 3aHATHIL 80
JEeKIHi 54
caMoCTosITeJIbHAasI padoTa -
3auert| 2
KOHCYJIbTALHUS 2
IK3aMeH 6

13




4. YCJIOBUSI PEAJIU3AIIAU TIPOTPAMMBI YYEBHOM
JTUCTUTLITAHBI

4.1. TpeOoBaHMS K MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHuI0

Peanuzauus mporpaMMbl TUCHMILTMHBI TPEOYET HaIM4us kabuHeta «buonoruu,
MUKPOOHOJIOTUN U OXPaHBI TPYJIa»

O6opynoBanne yueOHOTO KaOUHETA:

- paboume MecTa JIsi 00y4aroUInXcs, CTYICHTOB U MPEIOo1aBaTes, ay JUTOpHAs
JOCKa;

- KOMIUIEKT y4eOHO-METOANYECKON JOKyMEHTaINH (Y4eOHUKU U ydeOHbIe
nocoOus, KapTOYKU-33JaHUsI, KOMIUIEKTbl TECTOBBIX 3aJaHUM, 3JIEKTPOHHAS
CIPaBOYHO-yUYeOHAsI TUTEpaTypa, MyJIbTUMEIUHHBIE 00yJaroIre IPOrpaMMBl);

- HarmsigHble  Tocobus  (cxembl, TaOmuIBl, H300pa3UTENbHbIE |
HaTypaJbHbIE MOCOOMS, JUHAMMYECKHE TMOCOOUs, KOJUIEKIUH 10 oOuei
OMOJIOTUN);

- KOMIUIEKT KOMIIBIOTEPHBIX MIPE3CHTALHIA.

TexHuyeckue cpeacTBa 00ydeHus:

- KOMIIBIOTEP, IPUHTEP, IPOEKTOP,

- MHKPOCKOIIbI, MUKPOITPENapaThl,

- METOIMYECKHUE ITOCOOH.

Ilpusooumcs nepeuenv cpedcme 00OVueHus, SGKIIOUASL MPEHAdNcepvl, MOOelU, MAaKemsl,
060py606aHue, mexHudecxKkue cpeécmea, 6 m. Y. ay0u06u3yaﬂbele, KOMNnblOmMeEpPHble U
mejleKOMMYHUKAYUOHHble U n. N. (KO]ZM’!@CMGO He yKa3bl6a€mCﬂ)

TpeboBanus K KBaIM(PUKAIUU TEAATOTMUECKUX KaJpOB, OCYIIECTBISIOMINX
peamuzanmto  [IIICC3  mo  crneuuanbHOCTH,  JOJDKHBI  00€CIIeUnBATHCS
MEeJarori4ecKuMy  KaJpaMH, HMMEIONUMHU CcpeaHee NpodeccHoHambHOe, BBICIIIEE
o0pa3oBaHHEe, COOTBETCTBYIOIIEE MPO(IITIO MperoaBacMoil yaeOHOM TUCITUTIINHBI.
OMnBIT AEATENBHOCTH B OPTraHU3AIMAIX COOTBETCTBYIOMNIEH NMpodhecCuoHaIbHOM chephl
ABJISIETCSL  00S3aTE€NbHBIM  JUJI  TIperojlaBaTesield, OTBEYAIOIIUX 3a OCBOCHHE
oOyyJarorumcst TpoecCHoHaTbHOTO YUeOHOTO ITKJIA.

[IpenomaBareny moy4aroT JOMOTHUTENBHOE MPOPECCHOHATBHOE 00pa30BaHKE
0 TIpOrpaMMaM TOBBIIMICHUS KBATU(DHUKAIIMN, B TOM YHUCIIEe B (DOpME CTAKUPOBKHU B
MpOQUIBHBIX OPTaHU3ALMUAX HE PEKE OJHOTO pa3a B 5 JieT.

4.2. Nudpopmanuonnoe odecneyeHune o0y4eHmus. Ilepeyensn
PeKOMeHayeMbIX Y4YeOHbIX u3AaHui, HHTepHeT-pecypcoB, A0ONOJHHUTEIbHOMN
JINTEPaTyphl

OcCHOBHBIC TI€YaTHBIC U3aaHusA

1. buonorus. 10-11 kmacc (yrinyOJeHHBIH YPOBEHbB): YUYEOHUK JIJIsi CPEIHETO
obmiero oopaszosanusi / B. H. Spsirun [u ap.]; mox oOuieit pegakuueit B. H. Speiruna.
— 2-e m31. — Mocksa: U3gatensctBo FOpaiit, 2022.

2. OOyxosg, JI. K. buosiorusi: KJaeTku ¥ TKaHU: y4eOHOe MocoOue sl CPEaHETO
npodeccuonanbHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e usn.,
nepepad. u non. — Mocksa: U3gatensctBo FOpaiit, 2022. — 358 c.



3. buosnorus: y4eOHMK W TPAKTHKyM JUIS CpeIHero mnpodecCHOHaTbLHOTO
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5. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOM

JTUCTUTLITAHBI

Kontposns w
OCYILIECTBIISIETCS

OLICHKA pPE3yJIbTaTOB

OCBOCHUS
NpernojaBareyieM NpH MPOBEACHUH Ja0OpPaTOpPHBIX  padoT,

y4eOHOM  JUCUUILIMHBI

MPAKTUYECKUX 3aHATUM, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OO0yYarOUIUMHUCS
VHIUBUIYAJIBHBIX 33JlaHUM, IPOEKTOB, WCCIECAOBAaHHUM, NPAKTUYECKUX 3aHATHH,

TCCTUPOBAHMA.

PesyabTaTsl 00yuenust

DopMBbI U METOBI
KOHTPOJISI M OLlEHKHU
pe3yabTaToB 00y4YeHHsl

1

2

PackpeiBaTh Ha mnpuMepax posib OuONOrMU B (POPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHpPAa U B IIPAKTUYECKOU
JESITEIbHOCTH JIFOACH;

MMOHMMAaTh U OIKCHIBATH B3aUMOCBS3b MEXIY E€CTECTBEHHBIMU
HayKaMH: Onojoruei, GU3uKon, XUMHECH;

YCTaHaBJIMBATh B3AaMMOCBA3b ITPUPOAHBIX ﬂBJICHI/If/'I;

MMOHUMATh CMBICH, pa3uyaTh U OMHCHIBATH CHUCTEMHYIO CBS3b
MEXIy OCHOBOIOJIAraloUUMU OHOJOTUUYECKUMHU TOHSITHIMMU:
KJICTKa, OPTaHM3M, BHJI, IKOCUCTEMa, Ouocdepa;

HCIIOJIb30BAaTh OCHOBHBLIC MCTOJAblI HAYYHOI'O IIO3HAHUA B

y‘le6HHX OMOJIOTUYECKHX HCCIICOOBAHUAX, IMPOBOAUTDH
OKCIICPUMCHTBI 110 H3Y4YCHHIO OMOJIOTHYECKUX OOBEKTOB H
HBHGHI/Iﬁ, OOBSICHATH PE3yJIbTAThL OKCIICPHUMCHTOB,

aHAJIM3UPOBATh UX, POPMYIHPOBATH BHIBOJIBL;

@opMyIMpOBaTh THUIIOTE3bl HA OCHOBAHMM INPEIJIOKEHHOU

Ouosnormueckod  mHbOpMAMU M TpeIaraTb BapUaHTHI
IIPOBEPKHU TMIIOTES;
CpaBHUBaTb OMOJIOTMYECKHE OOBEKTBI MEXAy COo0Oi 1o

3aJaHHbIM KPpUTCPpHAM, ACIAaTb BbIBOJAblI M YMO3AKIIOYCHHA Ha
OCHOBC CpABHCHMUS;

00OCHOBBIBaTh €IUHCTBO KUBOW U HEXKUBOM MPHUPOJIbI, POJCTBO
JKUBBIX OPraHU3MOB, B3aUMOCBSI3M OPraHU3MOB U OKPY’KaIOILIEH
cpenbl

Ha OCHOBE OMOJIOTMYECKUX TeOpuil;

MIPUBOJUTH MIPUMEPBI BEILIECTB OCHOBHBIX rpymnm
OpPraHMYeCKUX COEAMHEHUH KJIETKH (OENKOB, KHPOB, YIIIEBOJIOB,
HYKJIEMHOBBIX KUCIIOT);

OOBSICHATH MHOTroo0pasue
IBOJTIOIIMOHHYIO TEOPHIO;

OpTraHnu3MOB, IMPUMCHSAIA

pacno3HaBaTh KIJIETKH (MPOKAPUOT U HSYKAPUOT, PACTEHUU H
JKUBOTHBIX) TI0 ONMHMCAHHIO, HA CXEMAaTHYECKUX H300paKEHUSX;
yCTaHABIUBATh CBSI3b CTPOCHUS H (YHKIUH KOMIIOHEHTOB
KJIETKHA, 000OCHOBBIBATH MHOT0O0Opa3He KIETOK;

pacro3HaBaTh MOMYJISIHUI0O U OMOTOTUYECKUN BHUJI 10 OCHOBHBIM
MIPU3HAKAM;

OIUCHIBATh (PEHOTHII MHOTOKJIETOYHBIX PACTEHUH M KUBOTHBIX
10 MOP(OJIOrHUECKOMY KPUTEPHIO;

KJIaccupuIupoBaTh OWONIOTHYECKHE OOBEKTHI HAa OCHOBAaHUH
OJTHOTO WJIM HECKOJIbKMX CYIIECTBEHHBIX MPHU3HAKOB  (THUIIBI
MATaHUs, CIMOCOOBI JIBIXaHWsI M PA3MHOXKEHHUS, OCOOCHHOCTHU

VY CTHBII KOHTPOJIb U
CaMOKOHTPOJIb, TUCbMEHHBIN
KOHTPOJIb U CAMOKOHTPOJIb,
MPaKTUYECKUI KOHTPOJIb U
CaMOKOHTpOJIb;
WHIUBUAYaTbHBINA U
(bpoHTaNBHBIN OIpOC,
TECTUPOBaHUE,
CaMOCTOSITEIIbHBIE
MMCbMEHHBIE PadOTHI,
JMKTaHTBI, BBITIOJTHEHHUE
IIPAaKTUYECKUX 3alaHU Ha
IIPAKTUYECKUX 3aHATHAX,
3alIMTa TBOPUYECKUX padoT,
IIPOEKTOB.




Pe3yabTarsl 00yuyeHust

DopMbI 1 METOABI
KOHTPOJISAA M OLEHKH
pe3yJbTaToOB 00yYeHust

pa3BUTHA);

OOBsACHATH IPUUUHBI HACIIEICTBEHHBIX 3200JI€BaHU;

BBISBJISITh K3BMCHUYUBOCTD Y OPIraHM3MOB; OOBSICHATD ITPOSBJICHUE

BUJIOB M3MEHYHBOCTH, UCTIONB3YS 3aKOHOMEPHOCTHU
M3MEHYMBOCTH;
CpaBHUBATh HACJIEJCTBEHHYIO u HEHACJIEACTBEHHYIO
W3MEHYMBOCTE;
BBISIBIISITh MOp(OJIOTHYECKHE, (bu3noIOrNUecKue,

MOBE/ICHYECKUE aJaNTallud OPraHu3MOB K Cpele OOMTaHUs U
JCHCTBHIO DKOJIOTHYECKUX (HaKTOPOB

COCTaBJISITh CXEMBI MEPEHOCA BEUIECTB M SHEPTUU B IKOCHUCTEME
(1ienu nuTaHus);

OLIEHUBATh  JOCTOBEPHOCTH OHMOJOTHYECKOH  HH(MOpMAIHH,
IIOJlyYeHHOH U3 pa3HbIX MCTOUYHUKOB, BBIJICIATH HEOOXOAUMYIO
MH(POPMAIIHIO JJISl HCTIONIb30BAaHUS €€ B YUeOHOH e TeTbHOCTH
U PELIEHUH NTPAKTUYECKHX 337134,

MMpCaACTABJIATH 6I/IOJIOFI/I‘ICCKYIO I/IH(i)OpMaIII/IIO B BHJEC TCKCTAQ,
Ta6J'II/II_IBI, FpaQ)HKa, JuaarpaMmbl MU ACJIATH BBIBObI Ha
OCHOBAaHMHU TMPCACTABICHHBIX JAHHBIX;

OneHuBaTh  pOJIb  JOCTHIKEHUH  TGHETUKH,  CEJICKIIHH,
OMOTEXHOJIOTH B IMPAKTHYECKOW JESATCILHOCTH YEJIOBCKAa W B
COOCTBEHHOM JKU3HH,

OOBSCHATH HETATUBHOE BIIUSHUE BENIECTB (JIKOTOJIsl, HUKOTHHA,
HApPKOTUYECKUX BEIIECTB) Ha (OPMUPOBAHHE U DPA3BUTHUE
3apO/IbIIlIa YETIOBEKA;

00BACHATH IOCJICACTBUSA BIIMSAHUSA MYTAICHOB;

O6’I)$ICH$ITI) BO3MOXHBIC HpI/ILII/IHBI HACJICACTBCHHBIX
3a00JIEBAaHUIA.




IMpunoxenne 1

OCOCOBJIEHHOE CTPYKTYPHOE HOIPA3IEJIEHUE
[NOJIMTEXHUYECKHWU KOJUJIEIDK
JIVTAHCKOI'O TOCYJAPCTBEHHOI'O ATPAPHOI'O YHUBEPCUTETA

KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA
10 y4eOHOU TUCIMUILINHE

O/lb.13 Buonozusn

(Haumenosanue yueOHOU OUCYUNTIUHDBL)

35.02.08 InekmpomexnuuecKue cucmemsl 8 azpONPOMbIULIEHHOM KOMNJIEKCe
(k00, HaumMeHo8aHUue nNpogeccuu/cneyuanrbHOCmu)

2022



KoHTpOJIbHO-0LIeHOYHbIE CPEACTBA
JJIS IPOBEACHUS NIPOMEKYTOYHOM aTTecTalMU
B (popMme 1uddepeHpoBaHHOIO 3a4eTa

TEMA 1. YYEHUE O KJIETKE

Y cTHBIN OITPOC

1.B 4éM CXOACTBO U pa3auyuMs MEXy IPOKAPUOTAMH U 3yKapuOTaMu?

2.Kak muia 3BoJTIonHs )KU3HEHHBIX (hOPM(HA TpUMEpe MPOKAPUOT B IYKApHOT)?
3.Kak cBs3aHO CTpOCHHE KJIETOYHON MeMOpaHsbI ¢ €€ GyHKIUIMU?

4.B 4éM CyTh aKTUBHOTO M MTACCUBHOTO TPAHCIIOPTA BEIIECTB B KIETKY?

5.'me B KkieTke pacnoioKeHbl (parMeHThI, CIIOCOOHBIE pa3pyliaTh OENKH, >KUPHI U
YIJIEBOJBI?

6.I'ne mpoxoauT cuHTe3 O6€IKOB?

7.Kakoil opraHouj, KJIE€TKH OJHOBPEMEHHO YYaCTBYET B TPAHCIOPTE IPOIYKTOB
O6uocuHTe3a U POPMUPOBAHUE JIU30COMBI?

8.B kakux opraHoujax KJIe€TKU MIPOUCXOIUT MPEBPAICHUE SHEPTUU MMUIIHU B YHEPTUIO
AT®D?

9.B kakux opraHoujiax KJIeTKU IPOUCXOIUT MPEBPAIICHUE SHEPTUU COJTHEUHOIO CBETA
B oHepruto ATO?

10. Kakum 06pa3oM co3maercsi 0eCKOHEUHOE pa3HooOpa3ue OeIKoB?

11. Yto coboii mpencTaBisieT nepBUYHas CTPYKTypa Oenka?

12. Kakum 06pa3oM MPOUCXOAUT MEPEXO0/1 MEPBUUHON CTPYKTYPHI MOJIEKYJT O€IKa BO
BTOPUYHYIO, a 3aTEM — B TPETUUHYIO U YETBEPTUUHYIO?

13. Tlouemy (hoTOCHHTE3 BO3ZMOXKEH TOJBKO y 3€JICHBIX PACTCHUIA?

14. KakoBbI yCJIOBHSI OCYIIECTBICHUS POTOCHHTE3A?

15. B kakux CTpyKTypax KJIETKH MpoTeKaeT (hOTOCUHTE3?

16. Yto nmpoucxoaut B cBETOBYIO ¢a3y porocunresa?

17. Kakoe XMMHYECKOE COECIUHEHUE OCYLIECTBISET — SHEPIeTHUYECKYIO CBS3b B
CBETOBOI M TEMHOBOM (ha3bi?

18. Kakum 00pa3oM MOKHO yCUIUTh (POTOCHUHTE3?

19. B ueM nposBIsI€TCS KOCMUAYECKAS POJIb 3€JICHBIX PACTCHUIN?

TEMA 2. OPTAHU3M. PASMHOXEHUE U UHAVNBUAYAJIBHOE PA3BUTHUE
OPT'AHM3MOB

1. TTouemy miporiecc AeieHUs KIETKU CUUTACTCS BAKHEUIIINM B KUBOW MPUPOE

2. JIaTh XapaKTEPUCTUKY MHUTO3a KaK OJJHOTO U3 BaXXHEHIINX B )KUBOM Mpupojie?

3. [IpeBparienue ¢ HacIeACTBEHHBIM BEIIECTBOM Ha MPOTSKEHUU (a3 MUTO3a?

4. Nsmenenue ¢ JIHK u xpomocomamu B ¢azax Muto3a?

5. [lodyemy KJIeTKa SIBJISIETCS] TEHETUYECKOW €JMHULIEH BCETO JKUBOIO?

6. OxapakTepn30BaTh 0COOEHHOCTH UHTEp(Da3 AeIeHUs Mei03a, IePBOro U BTOPOTro?
7. Tlouemy wMeiio3 MOXeT oOecneunBaTh BO3HHUKHOBEHHWE KOMOWHATUBHOU
M3MEHYUBOCTH?

8. B kakoii ¢aze meito3e MpoucxXoauT KOHbIOTAIIUSI TOMOJIOTHUYHBIX XPOMOCOM ?

9. Kakue ¢hopmbl pa3MHOXKEHHUS BaM U3BECTHbI?



10. B pe3ynbpTaTe Kakoro mpouecca npu mojoBOM Pa3MHOKEHUH BO3HUKAIOT HOBBIE
MOKOJICHUSI?

11. YTo BO3HUKAET MPU CIUSIHUU raMeT?

12. Kakum o0Opa3oM OCYHIECTBISIETCS KOHBIOTAIUSl y MPOCTEUIIHNX, MOYEMY ITOT
MPOIIECC HEJB3S1 HA3BaTh PA3MHOKCHUEM.

13. [laTb XapaKTepUCTUKY OECIOIOr0 pa3MHOXKEHHUS, TPUBECTU TPUMEPHI?

JlaTh XapaKTepUCTHUKY MOJIOBOTO Pa3MHOXKEHUS, IPUBECTU TPUMEPHI?

14. OxapakTepn30BaTh pa3BUTHE MOJOBBIX KIETOK Y KUBOTHBIX?

15. Jlatb xapakTepuUCTHUKy OHTOreHe3a. [lepuojpl oHTOreHe3a y OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB?

16. Kakum oOpa3om U rje HaunHaeTCs APOOJICHUE 3UTOTHI?

TEMA 3. OCHOBbBI 'EHETHUKHN U CEJIEKLIN

1. Kaxoli mnpomecc, CBONCTBEHHBIM BCEMYy KHUBOMY, OOECIEUMBACT Iepeaady
HACJICICTBEHHBIX CBOWCTB OT POAUTEIEH TOTOMKAM?

2. Kakum 00pa3om nposiBIsieTCA U3MEHYUBOCTh?

3. Uto coboii mpeacTaBisieT reu?

4. OxapakTepu3yiTe B3aMMOCBS3b '€HO — U (DEHOTUIIA.

5. ITloyemy THOPUAOJOTMYECKUA METOJ] TMO3BOJSET BBIIBUTh T'€HETHYECKUE
3aKOHOMEPHOCTHU?

6. UeM oTnuyaeTcs MOHOTMOPUIHOE CKPELIMBAHUE OT AUTMOPUIHOTO CKPEIIMBAHUS?
7. B yem nposiBisieTcs MpaBuilo €IMHOO0pa3usl TMOPUIOB NEPBOTO MOKOICHUS?

8. MoryT j1 opraHu3Msbl ¢ OJIMHAKOBBIM T€HOTUIIOM UMETh Pa3HbId (DEHOTHII, a MPU
OJINHaKOBOM (PEHOTHUIIEC — PA3HBIN T€HOTHI?

9. OxapakrepusyiTe nepBblii 3ak0H MeHaens.

10. CpopmynupyiiTe BTOpOil ¥ TpeTuil 3akoHa MeHnuens.

11.0xapakTepu30BaTh OCHOBHBIE MOJOKEHUSI TEOPUU HACIIEICTBEHHOCTH.

12. Tats onpenenenne renotuna. Kakoii Bu1 B3aMMOAEMCTBHS TEHOB IEMOHCTPUPYIOT
pe3yibTaThl CKPEUIMBAaHUS JBYX JIMHUN TOpoxa C O€NbIMH LIBETKaMH, €CIH Yy HUX
ITOTOMKAX BCE I[BETKHU IIypITypHbIE?

14.PacckaxkxuTe O CYIIHOCTH THOPHUIOJIOTHYECKOr0 MeToja. UTO TMOJIOKEHO B €ro
OCHOBY?

15.1lepeuncnure OCHOBHBIE MOJIOKEHMS, BHITEKAIOIIKE U3 ONbITOB I'. Menaens.
16.YT0 Takoe HEMOJIHOE TOMUHUPOBAHUE.

TEMA 4. TINIPOUCXOXIEHUE MW PA3BUTHUE XWU3HU HA 3EMIIE.
SBOJIIOIMOHHOE YYEHUE

1. JTaiiTe onpeneneHus CiaeayOMUM MOHATUSAM: BUJI, OMOLIEHO3, MOMYJIALIHMS .

2. U3noxkute OCHOBHBIE B3IUIsLAbI Ha 3BoJonnio Jlunnes. Kakosel 3aciyru JIunHes B
Pa3BUTHM 3HAHUH O KUBOU mpupoze? B uem Obuin ero 3a0iyxaeHus, OMOKu?

3. 3noxuTe OCHOBHBIE B3IJIsAAbI Ha 3Boronuio Jlamapka. KakoBsl 3acinyru Jlamapka
B Pa3BUTHUM 3HAHUH O KMBOU mpupoze? B uem Obutn ero 3a0i1yKaeHus], OUTMOKHN ?

4. N31m0kuTe OCHOBHBIE TTOJIOKEHHUS BOJIFOLIMOHHON Teopuu JlapBuHa.



5. Kakue cyuiectBytoT opMmbl ecTecTBEHHOT0 oTOOpa? JlaiiTe UM XapaKTepUCTHUKY,
MIPUBEIUTE MPUMEDPBL.

TEMA 5 ITPOUCXOXJIEHWUE YEJIOBEKA

1. CoBpeMeHHbIE MPECTABICHUS O MPOUCXOXKICHUU KU3HHU.
2. OCHOBHBIE ATallbl PA3BUTHS KU3HU Ha 3€MIIE.

3. [TonoxxeHue 4eoBeKa B CUCTEME JKUBOTHOTO MUPA.

4. OCHOBHBIE CTaIMN AHTPOIIOTEHESA.

5. JIBM>Kylue CUJIbl aHTPOIIOTEHE3A.

6. IIpapoauna yenoBeka.

7. Pachbl 1 UX TPOUCXOXK]ICHHUE.

PA3IEJI 6 OCHOBBI OKOJIOI'NN

1. Korma m XTo mpemtokun Ha3BaTh HAYKy O B3aMMOOTHOILIEHHUSAX C OKPYXKAOIIEH
CpENOM FKOJIOTHE?

2. Korma u mopx neiictBueM KakuxX (DAKTOpPOB 3Koyiorus chopMupoBaiach B
CaMOCTOSITEJIbHYIO HAyKYy?

3. Kakue oTpacny u Hay4YHbIE€ JUCHUIUIMHBI BXOAAT B COCTaB COBPEMEHHOM IKOJIOTUHU?
4. IIpOKOMMEHTHPYHITE MEPBBIA 3aKOH SKOJIOTUH

5. KakoBO NpakTH4eCKOe 3HAYEHHUE SKOJIOTUHN ?

6. Kakum 006pa3oM CBsI3aHbI SKOJOTHYECKUE (PAKTOPHI C YCIOBUAMU Cpebl OOUTaHUS
KaKuX-JIMOO OpraHnu3MoB?

7. Kakue abuormueckue (HaKTopbl, MO BallEeMy MHEHHUIO, MUMEIOT HauOOJbllee
3HAYEHHUE JUIs 3€JEeHbIX pacTeHnii? Kakne 1uist 5)KUBOTHBIX?

8. Kakum o0pa3zoM mposBIIsieTcs IecTBUE 3aKOHA MUHUMYyMa?

9. Kakumu 0COOEHHOCTSIMU CTPOEHUS, HEOOXOIUMBIMHU JIJISI BBDKUBAHUS B YCIIOBUSIX
OTCYTCTBHUS BOJABl U BBICOKMX TEMIEpaTyp, OOJaJal0T MUBOTHBIE MYCTBIHb U
ITOJTYITYCTBIHB?

10. KakoBbI xapakTepHbl€ IPU3HAKHA PACTEHHM, paCTYIIUX BO BIAXHBIX MECTaX?

11. Yto Takoe TOJEPaHTHOCTh OPTAaHU3MOB, KaK OHA MPOSBIIAECTCS ?

12. Kak coOTHOCSTCS MEXAYy COOOM MOHATUS MECTOOOUTAHUE U apeal ONpeaeSIEHHbIX
BUJOB PACTCHUM U )KUBOTHBIX ?

13. K kakomMy U3 KpUTEpUEB BUJA MOXKET OTHOCUTCS XapaKTEPUCTUKA MECTOOOUTAHNUS
IIPEAICTABUTENIEH KOHKPETHOIO BU1a?

14. TloueMy yd4eHble HA3bIBAIOT HKOJOTHYECKYIO HUIIY «mpodeccuer opranusma’?
[IpuBenure npuMepbl SKOJIOTMUYECKHUX HUII JIACTOUYEK: OEperoBYIIKH, TOPOJCKOM,
JIEPEBEHCKOM; TPOKOMMEHTUPYHTE UX OCOOCHHOCTH.

15. K xakuM skomorudeckuM (akTopaM OTHOCSITCS B3aMMOJICHCTBHSI OPTaHU3MOB B
npupoje?

16. Kakne BaM W3BECTHBI B3aWMOIIOJIE3HBIE B3AUMOICVCTBUSI OPraHU3MOB .

17. IlpuBenuTe mpUMEpPHI MOJE3HO-HEUTPATBHBIX SKOJOTHYECKUX B3aUMOICHCTBUM.
18. OueHure posab XUIHAYECTBA B )KUBOH Mpupoae. YTo mpor30uIeT ¢ Kakon-muoo
DKOCHCTEMOM B CIIy4ae MOJHOTO YHUUYTOKECHUS XUIITHUKOB?

19. Kakum 06pa3zoM IposIBISIOTCS CHMOMOTHYECKUE B3aMMOOTHOIIIEHUSI OPTaHU3MOB?
Kak onu Moriu copMupoBaThCs B IPOLIECCE IBOTIOLUN?



20. Kakue 1mokazaread HMMEIOT OOJbIIOE 3HAYEHHE JUIsl  ONpPENENICHHUs
(GYHKIIMOHUPOBAHMS KAaKOM-TMOO0 TOIMYJIALKY B OTPEAeIEHHOM co00IIecTBe?

21. K xako¥i rpynme 1noxasareyiei OTHOCUTCS XapaKTEePUCTUKA IIJIOTHOCTH PACCEIICHUS
ocoOeil MOoMyJsIUU, ¢ KAKOW LIEeJIbI0 MOXKHO MCIIOJIb30BaTh JAHHBIN MOKa3aTeNb?

22. OxapakTepu3ynTe MoKa3aTean, OTHOCIIIHUECS K (U3HOIOTHIECKOMN TUIOJOBUTOCTH
Y K Pa3HbIM BHJIaM TOKa3aTellsl pOK1aeMOCTH.



