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PaccMoTpeHO W cCOITacoBaHO IHWKIOBOM KOMHCCHEH MaTeMaTHYeCKHX, OOIIMX
€CTECTBCHHO-HAYYHBIX TUCIUTUIMH U GU3NIECKON KYTbTYPHI
[Tpotokomn Ne 2 ot «02» centsiops 2025r.

PabGouass mporpamma oOmieoOpa3oBaTenbHON  AUCIUIUIMHBL  «bromorusy
pazpabotana mia cnenuaibHocTh 35.02.08 DIEKTPOTEXHUUYECKHE CHUCTEMBI B
arponpoMebinuieHHoM — komiuiekce  (AIIK) nHa  ocHoBe — denepanbHOro
rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpelHero o0Iiero oOpa3oBaHUs C
y4eToOM TMpUMEpHON paboueil mporpammbl 001€00pPa30BATENBLHON JTUCHUTIIIMHBI
«buonorusi»  nmnus mpodecCHOHANBHBIX  00pa30BaTENbHBIX  OpraHU3alUl
yrBepxaeHHon DI'BOY IO HPIIO (yrBepxkneH Ilpukazom MuHncrepcTBa
oOpazoBaHus 1 Hayku oT 5 peBpans 2018 roga Ne 68).

Opranuzanus pazpadotunk: [lonurexunyeckuii kosemxk JIFAY



1. TACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JUCIUILIAHBI

O/Ab.13 buosaorust

1.1. O6s1acTh NPUMEHEHUsI TPOrPAMMBI Y4eOHOMH TUCHUIIIMHBI
Pabouast mporpamma y4eOHOW AMCIMIUIMHBI (fajgee — pabodasi mporpamMma) SIBISICTCS
YacThl0O OCBOEHHMS MPOrpaMM MOATOTOBKH CIIELHMAIUCTOB CpPEJHEro 3BeHa (Jajee
IITICC3) B cootBerctBUH ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH

35.02.08 DneKTpOTEXHUYECKUE CUCTEMBI B arponpomsinieHHoM komruiekce (ATTK)

Pabouass mporpamma yueOnoit aucturuimasl OJIb.13 buonoruss MoxeTr ObITH
ucrnoyib3oBaHa no crneunanbHocTsIM CIIO Ha ©6a3e cpenHero (MOJHOrO) OOIIErO
oOpa3oBaHus, B JIONOJHUTEILHOM TNpodeccuoHaTLHOM O00pa3oBaHWM B paMKax
peanu3anuu nporpaMm NepenoAroToBKH KajapoB B yupexaenusx CIIO.

1.2. Hesaun 1 3a1a4u y4eOHO JUCUUILINHBI, TPEOOBAHUS K pPe3yabTaTam
OCBOCHUS YUEOHOM TUCHUTIIHHBI

Conepkanue mporpamMMmbl  001Ie00pa3oBaTebHON  AUCHUIUIMHBL  «buonorus
HaIpaBJIEHO HA JOCTHKEHHE CIEAYIOMMX LEeeH:

dbopMUpOBaHUE Y CTYJEHTOB CHCTEMbI 3HAHUN O PA3IMUHBIX YPOBHAX KU3HHU CO
3HAHUEM COBPEMEHHBIX MPEACTABICHUN O KUBOW MPHUPOJE, HABBIKOB IO MPOBEICHUIO
OMOJIOTUYECKUX UCCIEAOBAaHUM C COOIIOICHUEM ITHUYECKUX HOPM, apryMEHTHUPOBAHHOU
JTUYHOCTHOM TO3UIUHU TI0 O€pEKHOMY OTHOIIEHHUIO K OKpYKaIoIIeh cpee.

3amaun ocBOCHHS 00111e00pa30BaTEILHON TUCITUTIITUHBI:

- bopMupoOBaHrE MOHMUMAHUS CTPOCHHS, MHOT000pa3usi 1 OCOOCHHOCTEH »KUBBIX

CUCTEM Pa3HOr0 YpPOBHA OpraHW3alllii, 3aKOHOMEPHOCTEW MPOTEKAHMS

OMOJIOTMYECKUX TPOLECCOB MW SBJICHUW B OKPYXKAIOIIEH cpeae, LeJIOCTHOU

HAyYHOW KapTUHBI MHUpPa, B3aUMOCBS3EH U B3aMMO3aBHCUMOCTEN €CTECTBEHHBIX

HayK;

- pa3BUTHE YyMEHUS OMNPENENATh J>KUBbIE OOBEKTHl B MPUPOJE, MPOBOAUTH

HaOJIIOJICHHS 32 YKOCUCTEMAaMU JJIsl BBISBJICHUSI €CTECTBEHHBIX U aHTPOMOTEHHBIX

W3MECHECHMHU,

- MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHU;

- popMHUpOBAaHME  HABBIKOB  MPOBEJACHUS  MPOCTEHIMX  OMOJOTHYECKUX

AKCIEPUMEHTAIIbHBIX

- ICCJIEIOBAHUM ¢ COOJI0IEHNEM MpaBwl 0€30MacHOro OOpaIieHus ¢ 00BEKTaMU U

000pyI0BaHUEM;

- pa3BUTHE YMEHHUS HCIOJb30BaTh WH(MOPMAIMI0 OMOJOTHYECKOTO XapakTepa W3

Pa3JIMYHBIX UICTOYHHUKOB;

- bopMUpOBaHUE YMEHHUS MPOTHO3UPOBATH MOCJEACTBUS CBOCH ACATEIBHOCTU IO

OTHOILICHUIO K OKPYXaroIlel cpene, COOCTBEHHOMY 370pOBbIO, 0OOCHOBBIBaTh U

co0JiroaTh Mephl MPO(PHITAKTUKY 3a00JI€BaHUIA;

- popMHUpOBaHUE MOHUMAHMS 3HAUUMOCTU JOCTHUKEHUN OMOJIOTMYECKOM HAyKU U

TEXHOJIOTUI B MPAKTUYECKON NEATETbHOCTH YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX

MEIUIMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA.



Pesynbrarel OOyueHUsI OpPUEHTHUPOBAHBI Ha TMOJYYCHHE KOMIIETCHUIUN MJis
noclieayromneil mpoeccuoHanbHON JesATENbHOCTH KaK B paMKaxX JTaHHOW MpeaMETHOU
0o0JacTH, TaK U B CMEXHBIX C Hel oOnacTsx. OHM BKJIIOYAIOT B ce0s pe3yJbTaThl
OCBOCHHMs 00111€00pazoBaTeibHON AUCHUIUIMHBL B cooTBeTcTBUU ¢ PI'OC CIIO u nHa
ocHoBe ®I'OC COO:

- pacKpbIBaThb Ha MpuUMepax pojb OHUONOTHU B (POPMUPOBAHUHM COBPEMEHHOM

HAay4YHOU KapTHUHBI MHUPA U B MPAKTUYECKOU JIEATEIIbHOCTH JIFOJIEH;

- IOHMMAaTh W ONMUCHIBATh B3aMMOCBA3b MEXKIY E€CTECTBEHHBIMH HAayKaMu:

ouonoruel, (U3NKOH, XUMHUEW; YCTAHABIMBATH B3aUMOCBS3b MPHUPOIHBIX

SIBIICHUI;

- IOHMUMAaTh CMBIC]I, pa3au4yaTb MW ONHUCHIBATH CUCTEMHYIO CBSI3b MEXIY

OCHOBOIIOJATAIONUMH  OMOJIOTUYECKUMH TOHSATHSAMH: KIJIETKa, OpPTaHu3M, BH]I,

’KOcUcTEMa, brocdepa;

- UCTIOJIb30BaTh ~ OCHOBHBIE ~ METOJAbl HAYYHOIO IO3HaHMS B  y4eOHBIX

OMOJIOTMUECKUX HCCIEIOBAaHUAX, MPOBOJUTH SKCIEPUMEHTHI [0 H3YYECHHUIO

OMOJIOTMUECKUX OOBEKTOB U SIBJICHUH, OOBACHATH PE3yJbTaThl AKCIIEPHUMEHTOB,

aHAJIM3UPOBATh UX, (POPMYJIUPOBATH BHIBO/IBI;

- popMynMpoBaTh TUNOTE3bl HAa OCHOBAaHUM IMPEIJIOKEHHOW OHOJIOrHMYECKOM

uH(dOpMaIUU U Mpe/jIaraTb BApUaHThI IPOBEPKH TUIIOTES;

- CPaBHUBATh OMOJIOTHMUYECKHE OOBEKThI MEXAY COOOI MO 3aJaHHBIM KPUTEPHSM,

JieaTh BBIBOJIbI M YMO3AKJIFOUEHHSI HA OCHOBE CPABHEHUS;

- 0OOCHOBBIBATh E€JWHCTBO JKUBOW M HEXKUBOW MPUPOIBI, POJICTBO KHUBBIX

OpraHM3MOB, B3aUMOCBSI3M OPraHW3MOB M OKpY)KAIOIIEH Ccpeapl Ha OCHOBE

OMOJIOTUYECKUX TEOPUIL;

- IPUBOJUTH TPHUMEPHI BEUIECTB OCHOBHBIX TPYIIN OPraHUYECKHX COEIMHEHHM

KJIETKH (O€JIKOB, ’KUPOB, YIIIEBOJAOB, HYKJIECHHOBBIX KUCIIOT);

- pacrio3HaBaTh KJIETKHA (IPOKapHOT M 3YKapHOT, PACTEHHH M JKUBOTHBIX) IIO

OIKCaHUIO, HA CXEMaTUYECKUX M300paKCHUSIX; YCTAHABIMBATH CBS3b CTPOCHUS U

(GbyHKITUH KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOTO00Opa3ne KIETOK;

- pacrio3HaBaTh MOMYJISALUIO0 U OMOJIOrMYECKUN BUJ] IO OCHOBHBIM ITPU3HAKAaM;

- ONUCHIBaTh  ()EHOTUII MHOTOKJIETOYHBIX PpPacTEHUl W  JKUBOTHBIX IO

MOP(}OIOrHYeCcKOMY KPUTEPHUIO;

- 00BSICHITH MHOTOOOpa3ue OPraHu3MOB, IPUMEHSIS SBOJIIOLIMOHHYIO TEOPHUIO;

- K1accupuIUpoBaTh OHOJOTHYECKHME OOBEKThI HAa OCHOBAHMHM OJHOTO WJIU

HECKOJIbKMX CYIIECTBEHHBIX MPU3HAKOB (TUIbl MHUTAHUS, CHOCOOBI JIBIXaHUS W

Pa3MHOXKEHHUS, 0COOEHHOCTH Pa3BUTHA);

- OOBSICHATH MPUYMHBI HACIIEICTBEHHBIX 3a00JI€BaHUM;

- BBISIBJISITh  U3MEHYMBOCTH Y OpPraHU3MOB; OOBSCHATh MPOSIBICHUE BHUIOB

W3MEHYMBOCTH, HUCIONb3YyS 3aKOHOMEPHOCTHM  HM3MEHUMBOCTH; CpPaBHHUBATh

HACJIEICTBEHHYIO U HEHACJIEICTBEHHYIO H3MEHYUBOCTH;

- BBIBIIAATh  MOP(OJIOTUYECKUE, (PU3UOJIOTUYECKUE, IOBEACHUECKUE aJanTaluu

OpPraHM3MOB K cpejie 0OUTaHus U IEUCTBUIO SKOJIOTMUECKUX (PaKTOPOB;

- COCTaBJIATh CXEMBI IEPEHOCA BEUIECTB U SJHEPTUU B IKOCUCTEME (LIEMH MUTAHMS);

- PUBOJIUTDH JIOKA3aTENIbCTBA HEOOXOAUMOCTH COXpaHEHUs OMOpa3zHOOOpa3usl A

YCTOMYMBOTO Pa3BUTHS U OXPaHbl OKPYKAIOIIEN CPENbL;



- OLICHUBATh JIOCTOBEPHOCTh OHMOJOTWYECKONW WHGOPMAINK, TMOTYYECHHOW U3
Pa3HBIX UCTOYHUKOB, BBIJIETSATH HEOOXOIUMYIO HH(DOPMAIUIO JJI UCIIOJIb30BAHUS
ee B yUeOHOU JIeATeTbHOCTH U PEIICHUH MPAKTUYECKUX 3a/1a4;

- IPEJICTaBIATh OUOJIOTHYECKYI0 MH(POPMALIUIO B BUJE TEKCTa, TabJIuUIIbI, Tpaduka,

JUarpaMMbl W JIeJlaTh BBIBOJBI HAa OCHOBAaHUM INIPEJICTABICHHBIX [AHHBIX; —

OLICHMBATh pOJb JIOCTMKEHUH TEHETUKH, CeJEKUHUHU, OHOTEXHOJOTHH B

MPAKTUYECKOH JESITEIIbHOCTU YeJIOBeKa U B COOCTBEHHOM KU3HU;

- OOBSICHATD HETATHBHOE BIUSHUE BEMIECTB (AJIKOTOJIS, HIKOTHHA, HAPKOTUICCKUX

BEIECTB) HAa (POPMHUPOBAHNE U PA3BUTHE 3apOIbIINIA YSIIOBEKA;

- OOBSICHATD TTOCJICICTBHSI BIHSHUS MyTareHOB;

- OOBSICHATH BO3MOJKHBIE TIPUYMHBI HACJICICTBEHHBIX 3a00JICBaHMIA.

[lepeuncriieHHbIE  pe3yJabTaThl OCBOGHHUS COOTHOCATCS €  (HOPMUPYEMBIMU
KOMIIETEHIIUSIMU:

OK 01. Boeibuparb cniocoObl perieHust 3aaad npohecCUOHATBHOM NeSTeIbHOCTH
MIPUMEHUTENBHO K Pa3JIUYHBIM KOHTEKCTaM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEACTBA MOKUCKA, AaHAIN3a U UHTEPIPETAUN
uHpopmanuu U HUHPOPMALIMOHHBIE  TEXHOJOTWUW  JUIsl  BBINIOJIHEHUS  3ajad
PO EeCCUOHANILHOMN A TEIBHOCTH.

OK 04. DddexTuBHO B3aUMOJICHCTBOBATH U Pa0OTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. CozneiicTBOBaTh COXpaHEHUIO OKPY>KAIOIICH Cpeibl, pecypcocOepekeHHIO,
MIPUMEHSTh 3HAHUS 00 M3MEHEHUM KJIMMaTa, MPUHIMIBI OEpEeXIMBOTO MPOU3BOACTBA,
3¢ PeKTUBHO AEHCTBOBATH B UPE3BbIUAMHBIX CUTYAIUSX.



2. PE3YJIbTATBI OCBOEHUSI YUYEBHOM JUCIUTLIMHBI

Kox n HanMeHOBaHHe
(popmupyembIx
KOMIIeTeH N

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

0omue

III/ICIII/IH.]II/IHapHLIe

OK 01. Beibupats
CIoCcoObI
pelieHus 3aaaq
npodecCHOHATbLHON
JesITeNbHOCTH
MPUMEHHUTETHHO K
pa3INYHBIM KOHTEKCTaM

B yactu Tpy10BOr0 BOCHIMTAHMS:

- TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH MAacCTEpCTBa,
TPyRO0JIIO0HE;

- TOTOBHOCTh K AKTHBHOM JEATECIIBHOCTH TEXHOJIOTHYECKOH U
COLIMAJILHOM  HAIPaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMHUPOBATH,

IUIAHUPOBaTh U CaMOCTOSITENTHHO BBITIOJIHSATD TaKyro
NESITeNIbHOCTD;
- UHTEpEC K pa3nuyHbiM cdepaM mpodeccuoHanbHOI
NESITEIIbHOCTH,

OBnageHne yHHBEpPCAIBHBIMUA Y4E€OHBIMH TO3HABaTEIbHBIMU
JICCTBUSIMU

a) 0a30BbIe JJOTHYECKHE TeHCTBHA:

- €caMOCTOATeNbHO  (OPMYyJIHUPOBATH U
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WU OCHOBAHUSA IS
CpaBHEHHUS, KJIaCCU(PUKAIIUU U 0000IIEHHS,;

- OMpenensaTh LeNu JeATeTbHOCTH, 3a/laBaTh IapaMeTpbl H
KPUTEPUU UX TOCTHKEHUS;

AKTYyaJIU3UpOBaATh

- BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B
paccMaTpUBaEMBIX SIBJIICHUSIX;

- BHOCUTHh KOpPPEKTHBBI B  J€ATEIbHOCTb,  OLICHHBATh
COOTBETCTBUE  PE3YJIbTATOB  LIEJSIM,  OLEHUBATH  PUCKHU
IMOCJIE/ICTBUH JICSITSILHOCTH,

- pa3BUBaTh  KPEAaTMBHOE  MBILUICHHE TPU  PELICHUHU

KU3HEHHBIX TIPOOIIeM

0) 6a30BbIe HCCIIeA0BaTeIbCKHE AeliCTBHS:

- BJIAACTh  HABBIKAMH  y4eOHO-WCCIICOBATECIILCKOM |
MIPOEKTHOM JIATENILHOCTH, HABBIKAMH Pa3peIIeHus TpobeMm;

- BBIABIIATH IMPUYNHHO-CJICACTBCHHBIC CBA3U u

- cOpPMUPOBAHHOCTh 3HAHWA O MECTE€ W POJU OHOJOTHH B
CHUCTeME HAay4YHOrO 3HaHMS;, (PYHKIHOHAIBHOH TPAMOTHOCTH
YeNoBeKa ISl PEIICHHSI )KU3HEHHBIX TPO0IeM;

- copMHUPOBaHHOCTL YMEHHUSI PACKpBIBATh  COJIEp>KaHHE
OCHOBOIIOJIATAIONINX OMOJIOTUYECKUX TEPMHHOB M TIOHSTHI:

- )KM3Hb, KJIE€TKa, TKaHb, OpraH, OpPraHU3M, BU[, MOIYJIALHUA,
IKOCUCTeMa, OwolleHo3, Ouocdepa; MerabonmsM (oOMeH
BEIIIECTB U MIPEBpAIllEHUEe JHEPTuu), roMeocTas
(camoperynsanus), OnocuHTE3 Oenka, CTPYKTYpHas
OpraHu3alys MKUBBIX CHCTEM, JUCKPETHOCTb, CAMOPETYJISLus,
CaMOBOCITpOM3BEICHUE  (PEMpOAYKLUsA),  HACIEICTBEHHOCTD,
U3MEHYMBOCTb, JHEPro3aBUCUMOCTb, POCT M  pPa3BUTHUE,
YpOBHEBasi OpraHU3aIlvs;

- copMHpPOBaHHOCT, YMEHHUSI PACKpBIBATh  COJIEp>KaHHE
OCHOBOTIOJIATAIOIINX OUOJIOTMUECKUX TEOPUM U TUITOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAl[MOHHOW, HBOJIFOLIMOHHOM,
MIPOUCXOXKJACHUS JKU3HU U YEIOBEKa;

- c(OpMHUPOBAHHOCTH YMEHHS PACKPHIBATh OCHOBOIOJATAIOIIHE
Ouosnoruueckre 3akoHbl M 3akoHomepHoctH (I. Mennens,
T. Moprana, H.W. BaBunoBa, 2. I'ekkens, ®. Mromnepa, K.
bapa), rpaHuiipl UX MPUMEHUMOCTH K JKUBBIM CUCTEMAM;

- MpUOOpeTeHHEe OmbITa NPUMEHEHHUS OCHOBHBIX METOJIOB
Hay4HOTO TIO3HAHUS, MUCIIOIB3YEMBIX B OMOJIOTHH: HAOIIOICHUS
Y OMMCAHUS KUBBIX CUCTEM, MIPOLIECCOB U SABJICHUN;

- OpraHu3allid W TPOBENECHUS OMOJIOTHYECKOTO IKCIEPUMEHTA,
BBIIBIDKEHHSI  TUIIOTE3, BBISABICHHUS  3aBUCHMOCTH  MEXIY
WCCIETyeMbIMA  BEJIMYMHAMHU,  OOBSICHEHHMS]  TOJYYCHHBIX
pe3ynabTaToB U (OPMYITHPOBAHUS BHIBOJOB C HCIOJIH30BAHUEM
HAy4YHBIX [TOHATUHN, TEOPUH U 3aKOHOB;




Koa v HaumeHoBaHue

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

GopmMupyembIx

KOMIIETeH M 00mme JAucuunimHapHbie
aKTyaJIM3UpOBaTh 3a/layy, BBIABUTATh THIIOTE3y €€ pEIIeHHS, |- CPOPMHUPOBAHHOCTH YMEHHUS BBIJICIATH  CYIIECTBEHHBIC
HaxOJUTh apryMEHTHI JJi J0KA3aTeIbCTBA CBOMX YTBEPXKICHUH, [IPU3HAKU  BHUPYCOB, KIETOK  MPOKAPUOT M  DYKAPHUOT;

3aaaBaTh NMapaMETPhl U KPUTEPHUU PCHICHU A,
- AHAJIM3UPOBATE IIOJYUYCHHBIC B XOAC PCIICHHUA 3aaadyu

pPE3YIbTAThI, KPHUTHYECKMU OLCHUBATh HX JOCTOBCPHOCTD,
IMPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBHAX,
- YMETb HNEPEHOCHUTH 3HAHMA B IIO3HABATCIIBHYIO U

IMPAaKTUYICCKYIO o0JacTu KHU3HECACATCIIbHOCTH,

- YMETb HHTErPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obJacrei;

- BBIIBUTaTh HOBBIE HJIEH,
MOAXOABI U PELIEHUS;

- CHOCOOHOCTh HX HCIIOJNB30BaHUS B I03HABAaTEJIbHOU U
COLIMAJIBHOM ITPAKTHUKE

npeaiaraTb OPUIMHAJIBHBIC

OJHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OMOreoneH030B M AKOCUCTEM; OCOOCHHOCTH IPOLECCOB OOMeHa
BCLICCTB M IIPEBPAILCHUS DHEPruM B KIETKe, (oTocHHTE3a,
IUIACTHYECKOTO W DHEPreTHYecKOro OOMEeHa, XEMOCHHTE3a,
MHTO3a, Mei{03a, OIUIONOTBOPCHHS, Pa3BUTUS U Pa3MHOXKCHUS,
WHIUBHUIyaIbHOTO PA3BUTHUS OpraHn3Ma (OHTOreHesa), 00pbObI 3a
CYILLECTBOBAaHHE, ECTECTBEHHOrO OTOOpa, BHI000pa30BaHMS,
HPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOMTaHMs, BIMSHHS
KOMIIOHEHTOB ~ OKOCHUCTEM, AHTPOIOICHHBIX H3MCHCHHH B
IKOCHCTEMaX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB H
HpeBpallieHie Hepruu B Ouocepe;

- chopMHPOBAHHOCTh YMEHHSI pellaTh OHOJIOTMYECKUE 3alauM,
COCTABJISATh T'CHOTUIIMYECKAE CXEMbI CKPELIMBAHUS UISl Pa3HBIX
THUIIOB HACJICAOBAHUA IMMPU3HAKOB Y OpPraHu3MOB, COCTaBJIATb
CXeMBbI TIEpEHOCAa BEIIECTB M JHEPIMU B HKOCHCTeMax (Lenu
IIUTaHWs, ITUIIICBBIC CCTI/I)

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CpPeJICTBA
MOWCKa, aHAJIM3a U
HMHTEPIPETAINH
uH(pOopMaluu U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH JIJIs
BBITIOJTHEHHMSI 32/1a4
npo¢eCcCuOHATBHON
JeATeIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOT'0 O3HAHUS:

- c(opMHpPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HayKM M OOLIECTBEHHOU
MIPaKTHKH, OCHOBaHHOTO Ha uaore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MecTa B
MOJINKYJIbTYPHOM MHPE;

- COBEPILICHCTBOBAHUE A3BIKOBOM M YNTATENIbCKON KYJIbTYPBI
KaK CpeACTBa B3aMMOJCHCTBUS MEXIY JIIOJAbMH W TIO3HAHUS
MUDa;

- OCO3HaHHE IIEHHOCTH Hay4HOU NesTeNbHOCTH, TOTOBHOCTb
OCYILIECTBIISATh IPOEKTHYIO U HCCIIEN0BATENBCKYIO
NesITeNIbHOCTh MHIUBUYaIbHO U B TPYIIIIE;

OBnasieHHe YHUBEPCAIbHBIMH Y4E€OHBIMH TI03HABATEJIbHBIMU
JEUCTBUSAMMU:

B) padora ¢ nHopmanmeii:

c(OpPMHPOBAHHOCTH YMEHHU KPUTHUYECKH OLICHUBATh
UHGOpPMALMIO OUOJIOTUYECKOr0 COAEPIKaHUs, BKIHOYAOLIYIO
IICEB/IOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX MCTOYHMKOB (CpeacTBa
MaccoBOoW HMH(OpMAIMKM, HAY4YHO-TIONYJIIPHBIE MaTepHallbl);

UHTEPIIPETUPOBATh ~ STUYECKHE  aCMeKThl  COBPEMEHHBIX
HCCICIOBAHUM B OHOJOTHU, MEIULMHE, OHWOTEXHOJIOTHH;
paccMaTpuBaTh  IJIO0AJbHBIE  SKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 10 OTHOMICHUIO K HHM
COOCTBEHHYIO MO3HUIIUIO;

c(hOpPMUPOBAHHOCTH YMEHHMA co3/1aBaTh COOCTBEHHBIE

NHUCbMCHHBIC U YCTHBIC COOGH_IGHI/IH Ha OCHOBE OHOJIOTHYECKOM
I/IH(l)OpMaI_II/II/I nus3 HECKOJBKUX UCTOYHHUKOB, T'paMOTHO
HCIIOJIb30BaTh NOHSITUMHBIN arnrapar OuoIoruu




Koa v HaumeHoBaHue
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

00mme

JAucuunimHapHbie

- BIQJETh HABBIKAMHM  TMOJNy4eHHs WHPOpMANUU U3
HMCTOYHUKOB PA3HBIX THIIOB, CaMOCTOSITEIILHO OCYIIECTBIISITh
MOWCK,  aHaJK3, CUCTEMAaTH3allMI0 W  WHTEPIPETALHUIO
nH(OPMALIUY PA3IUYHBIX BUIOB U (OPM TIPEACTABIICHUS;

- co3laBaTh TEKCThl B pa3jMYHBIX (QopMarax ¢ y4eToM
Ha3HaueHUs WHQPOPMAIMM W [EJICBOW ayJAUTOPUU, BHIOHpas
ONTUMAITEHYIO ()OPMY TIPEICTABICHHUS U BU3YaIH3aIlHH;

- OIIGHUBATH JOCTOBEPHOCTH, JICTUTHMHOCTh MH(pOpMaLnH, ce
COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKHM HOPMaM;

- MCIIOJIB30BATh CpencTBa UH(OPMAITMOHHBIX u
KOMMYHHUKAIIIOHHBIX TEXHOJIOTUH B PEIICHHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3AIIMOHHBIX 33/1a4 ¢ COOIIOACHHEM
TpeOOBaHUN HSPrOHOMHKH, TEXHUKH OE€30MaCHOCTH, THIHCHBI,
pecypcocOepexeHus, MPaBOBBIX M ITHYECKUX HOPM, HOPM
MH(POPMAIMOHHON 0€301aCHOCTH;

BIIQJICTh HABBIKAMHU PACMO3HABAHUS W 3alIUThl WH(POpPMAIIUH,
nH(OpPMaIMOHHON 6€30MaCHOCTH JTMYHOCTH

OK 04. DdpexTrBHO
B3aUMOJICUCTBOBATh U
paboTaTh B KOJIJIEKTHBE

U KOMaH[e

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEJIbBHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHHE HaBbIKAMU Y4€OHO-HCCIIEI0BATENIbCKOM, TPOEKTHON
U COLIMAJIbHOU JESTENBbHOCTH;

Osgi1aienne yHMBepCcaJIbHbIMU KOMMYHHMKATHBHBIMH
AEHCTBUAMU:

0) coBMeCTHas1 1eATeJIbHOCTD!

- TIOHMMATh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW 1
WHIUBUAYAIbHON paboThI;

MIPUHUMATD L€ COBMECTHOM NIEATENBHOCTH, OPraHU30BbIBaTh U
KOOPJIUHUPOBATh NEHCTBUS MO €€ JOCTHXKEHUIO: COCTaBIAThH
IJIaH JCUCTBUHM, pacCHpeAciATb pOJIM € Y4EeTOM MHEHHMU
Y4aCTHUKOB OOCYX/1aTh

pe3ybTaThl COBMECTHON pabOThI;

- KOOPJAMHUPOBAaTh U BBHINOJIHATH pPabOTy B YCIOBHSIX
peaJIbHOTO, BUPTYaJIbHOT'O " KOMOWHUPOBAHHOTO

npuoOpeTeHrne OmbITa TPUMEHEHUS OCHOBHBIX  METOJIOB
HAy4YHOTO TIO3HAHMSI, UCIIOIb3YEMbIX B OHMOJIOTHUU: HAOIIOACHHUS
U ONHUCAaHUS KUBBIX CHCTEM, IIPOLECCOB U  SIBICHHII;
OpraHM3alMil U TPOBEICHUS OWOJIOTMYECKOTO SKCIIEPUMEHTA,
BBIJIBUOKEHUSI THIIOTE3, BBISBICHUS 3aBUCUMOCTH  MEXIY
UCCIIElyeMbIMH  BEIMYMHAMHU, OOBSICHEHHUS  IOJTYYECHHBIX
pe3yabTaToB U (POPMYJIMPOBAHUS BHIBOJIOB C HCIOJIb30BAHUEM
Hay4YHBIX [OHATUH, TEOPUH U 3aKOHOB




Koa v HaumeHoBaHue

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

GopmMupyembIx

KOMIIETeH M 00mue JAucuunimHapHbie
B3aHMOJCHCTBUS;
- OCYIIECTBIISITh MO3UTHUBHOE CTPATETHYECKOE MOBEACHHUE
B pa3IUYHBIX  CHUTYyallUsX, TMPOSBIATH TBOPYECTBO U

BooOpakeHue, ObITh HHUITUATUBHBIM

OBgiazicHHe YHUBEPCAIBHBIMH PETYJISITHBHBIMH JICHCTBUSMU:

T) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

- NPUHUMATh MOTHUBBI M apTyMEHTBI JPYTUX JIIOJCH MpH
aHaJIN3e PE3yJIbTATOB JIEATEIBHOCTH;

- NpU3HABaTh CBOE IMPaBO M MPaBO JPYTUX JOACH Ha
OIIUOKHU;

- pa3BUBaTh CIIOCOOHOCTh IMOHUMATh MHUpP C TO3UIHH
JPYroro 4eJ0BeKa

OK 07. ConenicTBOBaThH
COXPAHCHHUIO
OKpYKarollen cpeibl,
pecypcocOepereHuIo,
MPUMEHSTH 3HAHUA 00
M3MEHEHHUH KIINMarTa,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BO/ICTBA,
3pHEKTUBHO
JICIICTBOBAThH B
Ype3BBIYANTHBIX
CUTYaIHSIX

B 06;1acTH 3K0/10r14€CKOr0 BOCIIMTAHUSA

- c(OpMUPOBAHHOCTh AKOJIOTMYECKOMN KYJIbTYpBI,
IMOHMMAaHUE BIUSHUS COLMATBbHO-3KOHOMHYECKHUX MPOLIECCOB Ha
COCTOSIHUE TIPUPOAHOM W COLMAJIBbHOW CpeAbl, OCO3HAHHE
r7100aIbHOT0 XapaKTepa HKOJIOTHUECKUX Mpoliiem;

- IUIAHUPOBAHUE W OCYIIECTBICHHME  JEHUCTBHM B
OKpY)KaIoIllel Cpelie Ha OCHOBE 3HAHUA LEJed YCTOWYMBOIO
pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE  HENpUSATHE  JEHUCTBUM,  MPUHOCALIUX  BpEN
OKpY>Karollen cpere;
- yMEHUE MIPOTHO3UPOBATH HeOIaronpusiTHbIC

JKOJIOTUYECKHE IOCIEACTBUS INPEAIPUHUMAEMBIX JCHCTBUM,
MIPEAOTBPALIATh UX;

- pacinpeHue OIIbITa JCATCIIbHOCTH 9KOJIOTHYECKON
HAIIPpaBJICHHOCTHU;
OBJIaICHHUEC HaBBIKaMU y‘Ie6HO'I/ICCHC)IOBaTeHBCKOI71,

HpOCKTHOﬁ U COITMAJIbHOM JeSITEIbHOCTH

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH IOJYYCHHbIC 3HAHUS
U1 OOBSACHEHHUS! OMOJIOTMYECKHX TPOIECCOB W SBJICHHUM, IS
NPUHATUS NPAKTUYECKUX PELIEHUW B MOBCEJHEBHOM >KU3HU C
LeJIbl0 00ecrieueHust 6e30MacCHOCTH CBOETO 3710POBbsI U 3/10POBbSI
OKPYXAIOIIUX JIOACH, COOMI0eHUsS 30pOBOTO 00pas3a KU3HH,
HOPM TpaMOTHOI'O TOBEAEHUS B OKPYXKAIOUIEH MNPUPOIHOMN
cpene; MMOHUMaHHE HEO00XOTUMOCTH HCIIOJIb30BaHUS
JOCTH)KEHU COBPEMEHHOW OHOJIOTMM U OWOTEXHOJOTHH s
palMoOHAIBHOTO MPUPOIOTIOIH30BAHUS




3. CTPYKTYPA U COAEP KAHHUE YUEBHOM JUCHHUILINHBI
3.1. TeMatuueckuii 1mjaaH y4eOHOM TUCITUTUTMHBI

O/Ab.13 buosaorust

Buja yueOHoii padboThl

Koan4gecTBO 4acoB

1 2
MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 144
O0s3aTebHasi ayMTOPHasi yueOHasi HArpy3Ka (Bcero)
8 M. Y.
TEOPETHYECKOE 00yUeHne 54
MPAKTUYECKHUE 3aHATHS 80
CamocrosTenbHas paboTa 00y4Jaronierocs
[TpomesxyTouHas aTTecTanus: 10
mudepeHIMpoBaHHbIN 3a4eT, (IK3aMEH)
UTOro 144




3.2. Conep:xkanue o0yueHus no ydeonou nucuunianne O/1b.13 buoJsorus

HaumenoBanue pa3ieioB Conep:xxanue yueOHOro Mmarepuajia (0CHOBHOe 1 NPpodeccHOHAILHO-OpHEeHTHPOBaHHOE), | O0beMm | Dopmupyemble
U TeM JIa00paTOPHBIE U NPAKTHYECKHE 3AHATHS, IPUKJIAAHON MOAYJIb (IPH HAJTHYMH) 4acoB OK
1 2 3 4
Paznen 1. Knerka — cTpyKTypHO-pyHKIHOHAJbHAS eIMHULA )KUBOTO 34
Tema 1.1. OcHOBHOE coaepxaHue 2
BuoJiorns kak Hayka. Oémas CoBpeMeHHbIe OTpaciIl OMOJIOTHYECKHUX 3HAHUH. YPOBHU OpraHM3aluy *KUBOH MaTepuu. O6mas 2 OK 2
XapaKTEePUCTHKA KU3HU XapaKTEPUCTHKA JKU3HH, CBOWCTBA )KUBBIX CHCTEM. XUMHUYECKUH COCTaB KIIETOK.
OcHOBHOE cofiepKaHue 12
Tema 1.2. Knerounas teopus (T. IlIBann, M. [lIneiinen, P. Bupxos). Ctpoenue npokapuotudeckoii kietku. CTpoeHue 4
CTpyKTypHO- pyHKIHOHAIbHAS dyKapuoTHYecKoil kieTku. Hexnerounsie Gpopmbl sku3HM (BUPYCHI, OakTeprodarm) OK-1,0K-2
OK-4
OpraHu3sanys KJIeTox JlaGopaTopHas padora CTpoeHUE KIETKU 4
IpakTuyeckas padora BupycHsie u 6akTepuanbHble 3a0071€BaHAS 4
T 13 OcHOBHOe cofiep:KaHHe 12
ema 1.3.
CTpyKTYpHO- (hyHKIHOHATHHBIE Xpomocomuast Teopusi T. Moprana. CtpoeHne XxpoMocoM. [ eHeTuuecKuil Ko U €ro CBOMCTBA OK-1
(aKTOpbI HACIEICTBEHHOCTH ITIpakTuyeckas padora Ne 2: Perenne 3a7a4 Ha olpeieieHHE TT0CIeJ0BAaTENbHOCTH HYKIEOTHIOB, 8 OK -2
AMHMHOKHCIIOT.
Tema 1.4. OcHoOBHOe cojep:KaHue 4
OGMeH BelecTB i NpPeBpaIIeHHe Meta6omnm3m. Tumbel 0OMeHa BeIeCTB: aBTOTPOGHBIHN U reTepoTpodHBIi, a3pOOHBI 1 aHAIPOOHBIH. 4 OK -2
ITnactiueckuit oOMeH. @oTOCHHTE3. XEMOCHHTE3
3HEPIrHH B KJIeTKe
Tema 1.5. OcHOBHOE coJeprranne
o o o OK-2,0K-4
JKHU3HEeHHBIA MK KJIETKH. Kiretounsrii mukn. MuTo3, Meiio3 2
Muto3. Meiio3 MonekynspHblif ypOBEHb OpPraHU3aLUH KHBOTO 2
Paznen 2. CtpoeHue ¥ (yHKIMH OPraHU3Ma 36
OcHOBHOE coep:KaHHe
Tema 2.1, AP OK - 2
Crpoeune opraunsma MHOTOKIIETOUHBIE OpraHu3Mbl. B3anMOCBSI3b OPraHOB M CHCTEMBI OPI'aHOB B MHOTOKJIETOYHOM OpTraHH3Me. 2 OK — 4
I'omeocra3 opraHu3Ma U €ro nojjiepkaHue B MPOIEcce KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOe cofiepkaHue 2 OK -2
DopMBI pa3MHOKEHHs! DopMBI pa3MHOXKEHHUS Opraau3MoB. ['amerorenes. CTpoeHHEe MOIOBHIX KIIeTOK. OTIO0TBOPEHHE
OpPraHU3MOB
OcHOBHOe coep:KaHue 2 OK -2
Tema 2.3. Onrorenes WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHES, MOCTIMOPUOHATLHEIN nepuo. [IpsaMoe u Henpsmoe OK-4

pacTeHuii, ;)KUBOTHBIX U
Yye0BeKa

passutre. buonornueckoe crapenue u cMepTs. OHTOreHe3 pacTeHHUH.




IKOJOrn4ecKas CucreMa

Brocdepa — xuBas obonouka 3emnn. PasBurue npencrasienuii o bnocdepe B tpynax B.1.

Bepuazackoro. Kpyropopots! BemecT. [1100anbHbIe 9KOIOTHIECKUE TPOOTIEMBI COBPEMEHHOCTH

HaumenoBaHue pa3aeioB Conep:xxanue yueOHOro MmaTepuajia (0CHOBHOE 1 NPodecCHOHAIBLHO-OpHEeHTHPOBaHHOE), | O0beMm | Dopmupyembie
U TeM JIa0opaTOpPHBIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAAHON MOAYJIb (IPY HAJIUYMH) 4acoB OK
OcHoBHOE cojiep:KaHue 10 OK-2,0K-4
Tema 2.4,
OCHOBHBIE MOHATHS TeHETUKH. 3aKoHbI I'. Menpens 2
3aKOHOMEPHOCTH HACJIeJ0BAHUSA
IIpakTuyeckas padora Pemenne 3a1a4 1Mo TeHETHKE 8
OcHoBHOe cofiep:kanue 16 OK-1
3akonsl T. Moprana. CrieniieHHOE HacIeI0BaHNE T€HOB, HapyIIeHNe clemieHus. HacnenoBanue mpru3HaKoB, 4 OK -2,
Tema 2.5. CHEIUIEHHBIX C TOJIOM
CuenjieHHOe HacJIeJ0BaHHe
——— IIpakTuyeckas padora Permenne 3aga4d Ha ONpeeNeHNE BEPOSTHOCTH BOSHUKHOBEHHNS HACIIEICTBEHHbIX 8
MPU3HAKOB IIPU CHETJICHHOM Hacle/I0BaHUU
IIpakTuyeckas padora CtpoeHue 1 GYHKIMH OpraHH3Ma 4
OcHoBHOE cofiepkaHue 4 OK-1
Tema 2.6 = OK -2
3 V3MeHYnBOCTS, €€ BUBL. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACTIEICTBEHHOW M3MEHYMBOCTH. MyTannoHHas 4
AKOHOMEPHOCTH H3MEHYHBOCTH OK -4
TEOpHUsI U3MEHYHUBOCTH.
Ilpomercymounan ammecmayus (Ougpdpeneyuposannsiit 3auem) 2
Pa3nen 3. Teopus 3BoJronmun 6
Tema 3.1. OcHOBHOE coJepKanue 2 8}1(( - i
Hcropusi 3B0TIONHOHHOTO OBomoLnoHHbIe TeopuH. CHHTETHYeCKask TEOPHUS SBOJIIOLINHU U €€ OCHOBHBIE TIOJIOKESHUSI. 2 B
yuenusi. MUKpoIBOTIOIMS MHKPOIBOTOLHS
Tema 3.2. OcHOBHOE coJeprranne 2 OK -2
Makpossoonusi. MakposBosonusi. DopMbl 1 OCHOBHBIE HANPABICHHUSI MAKPOIBOIIONUH. [1yTH TOCTHXKEHUS] GHOIOrMYECKOTO OK-4
Bo3HukHOBeHME U pa3BUTHE nporpecca.
JKM3HH Ha 3emuie
Tema 3.3. OcHoBHOe cofiepxkaHue OK-2
IIpoucxosxaeHune YeaoBexa — AHTpOIOJIOTHs — HayKa o uenoBeke. OCHOBHBIE CTaJUU aHTPOIIOreHe3a. YeoBeueckue packl U UX €IMHCTBO. 2 OK -4
aHTpoNoreHe3
Pa3znen 4. DxoJiorust 34
Tema 4.1. OCHOBHOE cofep:KaHHe 2 OK-1,0K-2
IKoI0rHeCKHe PAKTOPLI H Cpenbl ooutanus opranu3smoB. Kiraccuukanms sKoJorndeckux pakTopos. OK -7,
cpeabl sKH3HU
OCHOBHOE coJepKaHne 10 OK-1,0K-2
Tema 4.2. ) OK-7
KOJIOTHYECKas XapaKTEepPUCTHKA BUA M NOMy sy, CBsI3H MEXK1y OpraHn3MaMy B OHOLIEHO3E. '
Honynsiums, cooduecTna, —
IKOCHCTEMBL IMpakTuyeckas padora PerieHne pacyeTHbIX 3aIaHUI 110 IEPEHOCY BELIECTBA U SHEPTHUH B IKOCHUCTEMAX C
cocTaBieHue TPO(YUUECKHX LIETIel U MUpaMuI.
Tema 4.3. OCHOBHOE COfIep:KAHNE 2 OK-1,0K-2
Buocdepa - riodanbHast OK -7,

12




HaumMmeHnoBaHue pa3aeiioB Couep)lca}me yqeﬁﬂoro MaTepuaJia (OCHOBHOC H Hp0(l)ecCI/IOHaJ'[LHO-OpI/IeHTHp()BaHH()e), 0OobeMm (I)OpanyeMLIe
U TeM J1abopaTopHble M MPAKTHYeCKHEe 3aHATHS, MPUKJIATHONH MOAYJIb (MPH HAJTHYNHU) 4acoB OK
Tema 4.4. OCHOBHOE cofep:KaHHe 10 OK-1,0K-2
Bimsinne aHTPONOreHARIX |AHTPOIIOT€HHBIE BO3ICUCTBHS Ha Grocdepy. 3arps3HeHus KaK BHJl aHTPOIOI€HHOTO BO3/ICHCTBHSL. 2 OK-4,0K-7
¢axrTopoB Ha Ouochepy
[pakTuyeckas padora OTX0IBI IPONU3BOJICTBA 8
Tema 4.5. OCHOBHOE coep:KaHne 12 OK-2
Binsinue conuasibHo- 310pOBBE U ero cocTaistonre. akTopbl, HOJOKUTENFHO H OTPULIATEIHHO BIMSIOIINE Ha OPTaHU3M YeJIOBEKa. 4 OK-4
IKOJIOTMYEeCKUX PAKTOPOB HA  |FyoxyMuYECKUE ACTICKTHI PaIMOHATHHOTO ITHTAHHS OK-7
3110pOBLE T€JI0BEKA UJIaGopaTopHas padora Biusnue abrnoTndeckux GpakTopoB Ha 4eJOBeKa (HU3KHME U BHICOKUE TEMIIEPATYPHI) 8
Pasnena 5. Buogorus B JKM3HH 20
Tema5.1. OCHOBHOE cofiep:KaHHe 14
BHOTEXHOJIOIHH B KH3HH BHOTEXHONIOT K KaK HayKa M Ipon3BoACTBO. OCHOBHBIC HAIIPABICHHUS COBPEMEHHOM OHOTEXHOJIOTHH. 4 OK-1,0K-2
KaKI0ro > _
e IMpakruveckoe 3ausitue. Keiichl Ha aHanu3 HHOOPMAIMHU O HAYYHBIX JOCTHKEHHUSAX B 00JIACTH FEHETHIECKUX 10 OK -4,
TEXHOJIOT Ui, KJIETOYHON WHKCHEPHH, TTUIIEBBIX OHMOTEXHOIOTHIA.
Tema 5.2.3. OCHOBHOE COfIepKAHMNE 8 OK-1,0K-2
buorexHojiornu u 8 OK - 4,
TEXHITTIECKNE CHCTEMBI Mpakruyeckue 3ausaTHsi. Pa3surie GHOTEXHOJIOTHI C IPUMEHEHHEM TEXHHIECKUX CHCTEM
Bcero: 144
W3 HUX NPaKTHYEeCKUX 3aHATHIA 80
JIeKI Ui 54
camMocCTosITeJIbHAsI padoTal -
3auer 2
KOHCYJIbTALHSA 2
IK3aMeH 6

13




4. YCJIOBHUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
TV CHUILIAHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanmzamuss mporpamMmbl  TUCIHUIUIMHBI ~ TpeOyeT Hamuums  KaOWHeTa
«buonoruu, MEKpOOHOJIOTHH U OXPaHbl TPYAa»

O6opynoBanue yueOHOro KaOUHeTa:

- paboume wMecta s OOydYaIOMIMXCSA, CTYASHTOB H IPENoIaBaTelis,
ayJTUTOpHAs JTOCKa,

- KOMIUICKT Y4€OHO-METOIMUECKON TOKyMEHTAIuU (YUYCOHUKHN U yICOHBIC
nocoOusi, KapTOUYKH-33JIaHUsl, KOMIUICKTHI TECTOBBIX 3aJlaHUH, JJICKTPOHHAS
CIIPaBOYHO-y4YeOHAas JIUTEpaTypa, MyJIbTUMEIUMHBIE 00yJaroIIie MPOrpaMMbl);

- HarjsgHele  mocoOusi  (CXeMbl, TaONWIbl, HW300pa3uTeIbHBIE U
HaTypajbHbIE MOCOOMsS, JUHAMUYECKHE NOCOOMsS, KOJUIEKIMH [0 O0IIen
OMOJIOTHN);

- KOMIUICKT KOMIBIOTEPHBIX MPE3CHTAITHIH.

TexHudecKkue cpecTBa 00yIeHU:

- KOMIIBIOTEP, PUHTEP, TPOCKTOP,

- MHKPOCKOIIBI, MUKPOITPETIapaThl,

- METOIMYECKHUE ITOCOOH.

Ilpusooumcs nepeuenv cpedcme 00yueHUs, BKAIOUAS MPEHadcepbl, MOoOelu, MaKemovl,
0bopyoosaHue, mexHuyecKue cpeocmea, 6 m. 4. ayoOuosU3ydajbHvle, KOMHbIOMEPHbIE U
MeleKOMMYHUKAYUOHHble U n. N. (KOJZMHQCWZGO He yzca%zeaemc;z)

TpeboBanus K KBaTM(PUKANKA TEAATOTHUYECCKUX KaJIpOB, OCYIIECTBIISIOMINX
pean3aIuio IITICC3 1o CHEIHAIBHOCTH, JIOJKHBI o0ecIeunBaThC
MeJarOrHIeCKUMA  KaJpaMH, HWMEIONTUMHU cpeaHee Tpo(ecCHOHaTbHOE, BBICIIIEE
o0pa3oBaHUEe, COOTBETCTBYIOIIEEe MPOPUIIO MpernojaBacMoil y4eOHOM AUCIUTIIIUHEI.
OnBIT ACATENBPHOCTH B OPTaHU3AMMAIX COOTBETCTBYIOMIEH MPodhecCHOHATBHOU Chephl
SABJSIETCA  00s3aTeNbHBIM JUIsl  TperojiaBaTesied, OTBEYAIOIIUX 3a OCBOCHHUE
oOyyaromumcs mpodhecCUOHATIBHOTO Y4e0OHOT0 IUKJIA.

[IpenonaBareny moayvaroT JOMOJHUTEIBHOE MPOGECCHOHAIBHOE 00pa3oBaHme
M0 TIpOrpaMmam TMOBBIIMICHUS KBaTU(UKAIIMK, B TOM 4YHUClEe B (DOpME CTaXKUPOBKHU B
PO MIBHBIX OPTaHU3AIMAX HE PEKE OJTHOTO pa3a B S JieT.

4.2. HNudopmanmonnoe o0ecrieyeHue o0y4eHmus. Ilepeyenn
peKoOMeHayeMbIX Y4YeOHbIX u3aaHuil, WHTepHeT-pecypcoB, AONOJHHUTEIbHOI
JIATEPATYPbI

OcHOBHBIC TICUATHBIC u3aaHusd

1. buonorus. 10-11 knacc (yriyOJaeHHBIH YPOBEHbB): YYEOHUK IIJIsi CPEIHErO
obmero obpaszoBanmst / B. H. Spemrun [u ap.]; mom oOmei penmakmuein B. H.
SApsiruna. — 2-e u3g. — MockBa: U3natensctBo FOpaiit, 2022.

2. OO6yxoB, Jl. K. buosnorus: KI€TKu U TKaHU: Y4eOHOE MocoOue ISl CPETHETO
npodeccuonansHoro oopazosanus / JI. K. Odyxos, B. H. Kupunenkosa. — 3-e u3.,
nepepad. u gon. — Mocksa: UznarensctBo FOpaiit, 2022. — 358 c.



3. buonorus: y4eOHMK M TPAKTUKyM IS CPEAHETO MNPOQPECCHOHATBHOIO
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5. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUS YUYEBHOM

JANCHUITJINHBI

KoHTposib ¥ OlLIEHKa pe3yJbTaToB
OCYUIECTBJISIETCS.  MpernojaBaTeieM Ipu

OCBOCHMS
NpOBEICHUU J1abOpaTOpHBIX  padoT,

y4eOHOM  AUCIUTIIIMHBI

IMPAKTHICCKUX SaHHTHﬁ, TCCTUPOBAHNA, a4 TAKIKC BbIIIOJHCHUA O6yan0H1HMHCH
HWHAUBUAYAJIBHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCJIGI[OBaHPlﬁ, IMPaKTHYCCKUX BaHHTHﬁ,

TECTUPOBAHUS.

Pe3yabTarsl 00yuyeHust

DopMbI U METOBI
KOHTPOJISI M OLlEHKHU
pe3yJabTaToB 00y4eHHusI

1

2

PackpbiBaTh Ha mpuMmepax pojib OHOJIOIMH B (OPMUPOBAHUU
COBPEMEHHOM HayyHOHW KapTUHBI MHpa U B NPAKTHYECKOM
JIeATEIILHOCTH JIIOJICH;

MOHUMATh U OMUCHIBATH B3aMMOCBSI3b MEXKAY €CTECTBEHHBIMHU
HayKaMmu: Ouosoruei, GU3uKon, XUMHEH;

YCTAHABJIMBATb B3AUMOCBA3b ITPUPOAHBIX HBHCHI/IP'I;

MMOHUMATh CMBICI, pa3finyaTh U ONKCHIBATH CHUCTEMHYIO CBSI3b
MEXIYy OCHOBOIIOJATAIONIMMH OUOJOTUYECKUMH TOHSATHSIMHU:
KJIETKA, OPTaHU3M, BH]I, SKOcHUCTeMa, Onocdepa;

HCIIOJIb30BATh OCHOBHBIC MCTOJAblI HAYYHOI'O IIO3HAHUA B

yueOHbIX  OHOJOTHMYECKHMX  HCCIEAOBAaHUSAX,  MPOBOJIUTH
HKCHEPUMEHTHl [0 H3YYEHHIO0 OHOJOrMYECKUX OOBEKTOB H
SIBJICHU, OOBSICHSTD pE3yJIbTaThI JKCIIEPUMEHTOB,

aHAJIM3UPOBATh UX, POPMYJIUPOBATH BBIBOBI,

q)OpMy.TII/IpOBaTL TUIIOTE3bI Ha OCHOBAHHUH HpeHHO)KeHHOﬁ

Ouosnormuyeckod  umHGOpMaUMU M IOpeiaraTb  BapHaHTHI
ITPOBEPKHU TMIIOTES;
CpaBHMBaTh OHMOJOTHYECKHE OOBEKTHl MEXAy Cco00H 1o

3aJ]aHHBIM KPUTEPHSIM, JIeNaTh BBIBOABI M YMO3AKJIIOUEHHs Ha
OCHOBE CpPaBHEHMSI,

000CHOBBIBATh €IMHCTBO >KMBON U HEKHUBOU npupoabl, poaACTBO

KHUBBIX OpTraHnu3MoOB, B3alMOCBA3U OpTraHnu3MOB u
OKpY>Karolien cpepl

Ha OCHOBE OMOJIOTHYECKUX TEOPHiL;

MIPUBOANTH IpUMEpPHI BEIIIECTB OCHOBHBIX rpyImmn

OpPraHMYECKUX COCIUHEHHH KJIETKH (OENKOB, )KHPOB, YIJICBOJIOB,
HYKJIEMHOBBIX KUCIOT);

OOBSACHSITH MHOT000pa3ue
HBOJIIOIIMOHHYIO TEOPHIO;

OpraHn3MoB, IIPUMCHSA

pacrno3HaBaTh KJIETKH (IIPOKapUOT M D3YKapHOT, PAacCTEHUH U
KMBOTHBIX) TIO ONHCAHMIO, HA CXEMATUYECKUX H300paKeHUSX;
YCTaHABIIMBATh CBSA3b CTPOCHUS U (QYHKUMH KOMIIOHEHTOB
KJIETKH, 0OOCHOBBIBATH MHOT000pa3He KIIETOK;

pacro3HaBaTh TMOMYJIANUIO W OWOJOTHYECKUUA  BUA TIO

OCHOBHBIM IIPHU3HAKAM;

ONUCHIBATh (PEHOTUIl MHOTOKJIETOUYHBIX PACTEHUH U JKUBOTHBIX
110 MOP(OJOTHUECKOMY KPUTEPHIO;

KJaccu(uuupoBaTh OHOJIOTHYECKHE OOBEKTH Ha OCHOBAHHH
OJTHOTO WJIM HECKOJIBKUX CYIIECTBEHHBIX HPU3HAKOB (THIIBI
NUTaHUs], CIOCOObI JbIXaHUS M PA3MHOXKEHUS, OCOOCHHOCTH

Y CTHBINM KOHTPOJIb U
CaMOKOHTPOJIb, TUCbMEHHBIN
KOHTPOJIb U CAMOKOHTPOJIb,
INPAKTUYECKUHA KOHTPOJIb U
CaMOKOHTPOIIb;
VHAWBUYAJIbHBIN U
({poHTaNbHBIN OIpoC,
TECTUPOBAHUE,
CaMOCTOSITEIIbHBIE
MUCbMEHHBIE PA0OTHI,
JUKTaHTBI, BBITIOJTHEHHE
IIPAKTUYECKUX 3aJaHU Ha
MPAKTUYECKUX 3aHATHSIX,
3aIyTa TBOPUYECKUX padoT,
ITPOEKTOB.




Pe3yabTarnl 00yuyeHust

DopMbI 1 METOABI
KOHTPOJISA M OLEHKH
pe3yJbTaToB 00y4eHus

pa3BUTHS);

OOBICHATD IMPUYHHBI HACJICACTBCHHBIX 3a6OJIeBaHI/II71;

BBIABJIATH KBMCHUYHUBOCTD Y OPraHU3MOB; OOBICHSITH IIPOABJICHUC

BHUI0B U3MCHYHBOCTH, HCIIOJIb3Ys 3aKOHOMCPHOCTH
N3MCHYHNBOCTH,
CpaBHHBATb HaCJICACTBCHHYIO n HEHACJICACTBCHHYIO
N3MCHYMBOCTD,
BBISIBJISITH Mop(bonornqecm/le, q)HSI/IOJIOFI/I‘lCCKI/IC,

MOBCACHYCCKHUEC aaalliTaliliyu OPraHu3MOB K CpCac o0uTaHus U
HefICTBI/IIO SKOJIOTHYCCKHUX (baKTOpOB

COCTaBJISATh CXEMbI IIEpEeHOCAa BEILECTB U YHEPTUU B IKOCHCTEME
(uenu nuTaHus);

OOCHUBATL JOCTOBCPHOCTDH OMOJIOTHYECKOM I/IH(I)OpMaLII/II/I,
HOJIy‘IGHHOI;'I M3 pa3HbIX UCTOYHHKOB, BBIACIIATH H€06XOILI/IMyIO
PIH(bOpMaI_[I/II-O JJIA HCIIOJIB30BaHHUA €C B yqe6H0171
ACATCIIbHOCTHU U PCIICHHUU NPAKTHUYCCKUX 3a1a4,

IPEJCTaBIATh OMOJIOTUYECKYI0 MH(POPMALMIO B BHUJE TEKCTa,
Tabmunpl, rpaduka, aMarpaMMbl W JeTaTh  BBIBOJBI  HA
OCHOBAHUU IIPEICTABJICHHBIX JaHHBIX;

OuenuBaTh  poJIb  JOCTWIXKEHUH  TEHETUKH,  CEJICKIIHH,
OMOTEXHOJOIH B IPAKTHYECKON HESATEIBHOCTH YEIOBEKAa M B
COOCTBEHHOM >KU3HH;

OOBSICHATH  HEraTMBHOE  BIHMSHHE  BELIECTB  (AJIKOTroJs,
HUKOTHMHA, HApKOTHMYECKMX BELIECTB) Ha (opMHpOBaHHE U
pa3BUTHE 3apOJblIlIa YEIOBEKA,

00BACHATH IOCJICACTBYA BIIMAHUA MYTAarCcHOB,

0O0BSCHATH BO3MOKHBIE MIPUYUHBI HACJIEICTBEHHBIX
3a00JIEBaHUIA.




Hpuioxenue 1

[TOJIMTEXHUYECKUI KOJUJIEDK ®EJEPAJILHOI'O
T'OCYJAPCTBEHHOI'O BIOP)KETHOI'O OBPA3OBATEJIBHOI'O
YUPEXXJIEHMS BBICILIET'O OBPABOBAHUS
«JIVTAHCKUI T'OCYIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
MUMEHU K.E. BOPOILINJIOBA»

KOHTPOJIbHO-OHEHOYHBLIE CPEJACTBA
0 y4eOHOU JUCIUTUIMHE

O/lb.13 buonozusn

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

35.02.08 InekmpomexHnuueckue cucmemsl 8 a2pONPOMbIULTIEHHOM KOMNIEKCe
(AIIK)

(K00, HaumeHoBaHue npogeccuu/cneyuarbHOCmu)

2025



KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJIS1 IPOBEACHUSI IPOMEKYTOYHOM aTTeCTALMU
B popMme nuddepeHIMPOBAHHOIO 3a4eTa

TEMA 1. YYEHUME O KJIETKE

Y CTHBIN OnpoC

1.B 4€M cXOACTBO U pa3inuuMs MEXIAY MPOKAPHUOTAMH U dyKapruoTamu?

2.Kak 111a 3BOJIOLMS )KU3HEHHBIX (hOpM(HA TpUMepe MPOKAPUOT U DYKAPUOT)?
3.Kak cBs13aHO CTpOEHUE KIETOYHON MEMOPAHBI C €€ PYHKIUAMHU?

4.B 4€M CyTh aKTUBHOI'O M IACCUBHOT'O TPAHCIIOPTA BEIIECTB B KIETKY?

5.'me B KieTke pacnoioKeHbl (PparMeHThl, CIIOCOOHBIE pa3pyliaTh OENKH, )KHPbI U
YTJIEBOJIBI?

6.I'1e mpoxoauT cuHTE3 OEITKOB?

7.Kakoil opraHouj KJIETKHM OJHOBPEMEHHO YYacTBYET B TPAaHCIOPTE MPOIYKTOB
OouocuHTe3a U GOPMUPOBAHUE JTU30COMBI?

8.B Kakux opraHon1ax KJIETKH POUCXOAUT IMPEBPALEHNE SHEPTUH ITUILU B SHEPTHIO
AT®?

9.B Kakux OpraHouaax KJIETKH IMPOUCXOAUT IPEBPALICHHE 3HEPIUU COJHEYHOIO
cBera B 3Hepruo ATD?

10. Kakum oOpa3zom co3gaeTcsi 0eCKOHEUHOE pa3HooOpa3ue OeKORB?

11. Yto coboii mpeacTaBiseT NepBUYHAS CTPYKTypa Oemnka?

12. KakuM o6pa3oM NpoUCXOAUT MEPEexXo NEPBUUYHON CTPYKTYPhl MOJIEKY] O€JIKa BO
BTOPUYHYIO, & 3aT€M — B TPETUYHYIO U YETBEPTUUHYIO?

13. ITouemy (poTOCHHTE3 BO3ZMOXKEH TOJBKO Y 3€JICHBIX PACTEHUN?

14. KakoBbI yCIIOBHSI OCYILIECTBICHUS POTOCUHTE3A?

15. B Kakux CTpyKTypax KJIETKH NpoTeKaeT (hOTOCUHTE3?

16. YUto nmpoucxoaut B cBETOBYIO a3y dorocunresa’?

17. Kakoe XMMHYECKOE COECIMHEHHE OCYILIECTBISIET — JHEPreTHYECKYHO CBS3b B
CBETOBOI 1 TEMHOBOH (ha3bi?

18. Kakum 00pa3oM MOXKHO yCHIIUTH (POTOCHUHTE3?

19. B uem nposBisieTcss KOCMUYECKask POJIb 3€JICHBIX PACTEHUI?

TEMA 2. OPTAHU3M. PASMHOXEHUE U UHIAVBUAY AJIbHOE PA3BUTHUE
OPI'TAHN3MOB

1. TTouemy miporniecc AeneHUs KIETKA CUUTAETCS BaXKHEUIIINM B KUBOU MPUPOJIC

2. JIaTh XapaKTEPUCTUKY MUTO3a KAK OJJHOTO U3 BaXKHEHUIIUX B )KUBOM Ipupoae?

3. [IpeBparnienue ¢ HacIEACTBEHHBIM BEIIECTBOM Ha MPOTSHKEHUH (a3 MUTO3a?

4. Nsmenenue ¢ JIHK u xpomocomamu B azax Muto3a?

5. [loueMy kJIeTKa SIBJIAETCS TEHETUYECKOW €IMHUIIEN BCETO KUBOTO?

6. OxapakTepu3oBaTh 0COOCHHOCTU UHTEep(]a3 IeeHus Meiio3a, IepBoro U BTOporo?
7. Tlouemy wmeHo03 MOXeT oOecriedyMBaTh BO3HUKHOBEHHE KOMOWHATHBHOM
W3MEHYMBOCTH?

8. B kakoii ¢aze Meiio3e MpOUCXOAUT KOHBIOTAIMS TOMOJIOTHYHBIX XPOMOCOM ?

9. Kakue hopmbl pa3MHOXKEHUS BaM U3BECTHBI?



10. B pe3ynbTaTe Kakoro mpouecca npu MNojJoBOM Pa3MHOKEHHH BO3HUKAIOT HOBBIE
NOKOJIEHUA?

11. YTo BO3HUKAET MPU CIAUSTHUU TaMEeT?

12. Kakum o0Opa3oM OCYHIECTBISETCS KOHBIOTAIUS y MPOCTEHINIMX, MOYEMY 3TOT
IPOLIECC HEJIb3s Ha3BAaTh PA3MHOKEHUEM.

13. Jlath XapakTepuCTHKY O€CIOI0ro pa3MHOKEHHUS, IPUBECTU TPUMEPDI?

JlaTh XapaKTepUCTUKY MOJIOBOTO Pa3MHOKEHUS, PUBECTH MPUMEPHI?

14. OxapakTepr30BaTh pa3BUTHE MOJOBBIX KIETOK Y )KUBOTHBIX?

15. Jlatb xapakTepuUCTHUKy OHTOreHe3a. lleproapl OHTOreHe3a y OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB?

16. Kakum 00pa3om u r/1€ HaUMHAETCs APOOICHUE 3UTOTHI?

TEMA 3. OCHOBbBI 'EHETUKHA U CEJIEKIIMA

1. Kaxoil mnpouecc, CBONCTBEHHBIH BCEMYy JKHUBOMY, OOECIEUMBAaET Iepeaady
HACJIEICTBEHHBIX CBOMCTB OT POJUTEIEH IOTOMKaM?

2. Kakum 006pa3om nposiBIsieTCS U3MEHYUBOCTh?

3. Uro coboit mpeicTaBiseT reH?

4. OxapakTepu3yiTe B3auMOCBSI3b T€HO — U (PEHOTHUIIA.

5. TlouemMy THOpPUIOIOTHYECKUN METOJ] IIO3BOJISIET BBIABUTH TI'€HETUYECKUE
3aKOHOMEPHOCTHU?

6. Uem oTim4aeTcsi MOHOTHOPUAHOE CKPELIMBAHUE OT JUTMOPHUIHOTO CKPELIUBAHUS?
/. B ueM mposBiIsieTCsl NPaBUIIO €AMHO0Opa3usi THOPUAOB MEPBOTO MOKOJICHHUS?

8. MoryT i1 OpraHu3Msbl ¢ OJIMHAKOBBIM T€HOTUIIOM UMETh Pa3HbId (DEHOTHI, a MpU
OJINHAaKOBOM (PEHOTHUIIE — PA3HBIN T'€HOTUI?

9. OxapakTepusynTe nepBbiid 3aKk0H MeHaens.

10. Chopmynupyiite BTOpoil v TpeTuit 3axkoHa Menuernsi.

11.0OxapakTepr30BaTh OCHOBHBIE MOJOKEHUS TEOPUU HACIEACTBEHHOCTH.

12.  Jlare omnpenenenue reHoTumna. Kakoil Bua  B3aUMOJCUCTBHUS  T'€HOB
JEMOHCTPUPYIOT Ppe3yJbTaThl CKPEIIUBAaHUS JBYX JIMHHM Topoxa ¢ OenpiMu
[IBETKAMM, €CJIM Y UX TOTOMKAX BCE LIBETKU MypITypHBIE?

14.PacckaxuTe O CYIIHOCTH T'MOPHIOJIOIMYECKOro MeroAa. UTo MOJIOKEHO B €ro
OCHOBY?

15.11epeuncnure OCHOBHBIE MOJIOXKEHUS, BHITEKAIOIINE U3 ONBITOB ['. Menaens.
16.Y1o Takoe HEMOJHOE IOMUHUPOBAHUE.

TEMA 4. T[MPOUCXOXIAEHUE W PA3BUTHUE JXHW3HU HA 3EMIJIE.
OBOJIIOOMOHHOE YUEHUE

1. Haiite onpesenieHus CIEeIyIOMNUM MOHITHIIM: BUJI, OMOLIEHO3, MOMYJISIHS .

2. N3noxxute OCHOBHBIE B3IUIsLIbI HA 3BoronMio JIunnes. KakoBel 3aciyru JInHHes B
Pa3BUTHH 3HAHUH O KUBOU mpupozie? B uem ObLm ero 3a0y K aeHus, ONTHOKN?

3. U3noxuTe OCHOBHBIE B3TJIsA/IbI Ha 3BoOIMI0 Jlamapka. KakoBel 3acinyru Jlamapka
B Pa3BUTHUU 3HAHU 0 kuBOU npupoe? B uem Oblu ero 3a0my>KaeHus], OIUOKN?

4. VI310K1TE OCHOBHBIE MOJIOKEHUS IBOJIFOIMOHHON Teopun JlapBuHa.



5. Kakue cymiectBytoT Gopmbl ecTeCTBEHHOro oTO0pa? JlaiiTe MM XapaKTepHUCTHUKY,
IPUBEIUTE PUMEPBI.

TEMA 5 ITPOUCXOXIEHUE YEJIOBEKA

1. CoBpeMeHHBIE MPEACTABICHUS O MPOUCXO0XKICHUU KU3HH.
2. OCHOBHBIE ATallbl PA3BUTHS KU3HU Ha 3€MIIE.

3. IlonokeHue 4enoBeKa B CUCTEME JKUBOTHOTO MUPA.

4. OCHOBHBIE CTaJIMX AHTPOIIOTECHE3A.

5. ABmxKyniue Cuiibl aHTPOIIOTEHE3A.

6. IIpapoauna yenoBeka.

7. Pacel 1 MX IPOUCXOXKICHUE.

PA3IEJI 6 OCHOBbLI 5KOJIOT'NA

l. Korga m KTo mpemiokui Ha3BaTh HAYKy O B3aMMOOTHOIICHUSX C OKPYKAIOIIEH
Cpeaoi FKOJIOTHEH?

2. Korma u mnonm peiictBueM Kakux (HakTOpoB 3KoJjioTus chopmupoBasiach B
CaMOCTOSITEIIbHYIO HAYKY?

3. Kakue oTpaciu M HayyHble [HUCHUIUIMHBI BXOAST B COCTaB COBPEMEHHOM
9KOJI0TUMn?

4. IIpoOKOMMEHTHPYHTE NEPBBINA 3aKOH IKOJIOTUH

5. KakoBO MpakTU4eCKOe 3HAYCHUE IKOJIOTUN?

6. KakuM 00pa3oM CBsI3aHbI SKOJIOTHYECKUE (PAKTOPBI C YCIOBUAMHU CPEbl OOUTAHUS
KaKUX-JIM00 OPraHU3MOB?

7. Kakue abuotnueckue (akTophl, MO BalleMy MHEHHUIO, UMEIOT HauOoJbIlIee
3HAYEHHME JJIs1 3€JIEHBIX pacTeHnii? Kakue miist )KUBOTHBIX ?

8. Kakum oOpa3zoM mposBIIsieTcs IecTBUE 3aKOHA MUHUMYyMa?

9. KakuMu 0COOCHHOCTSIMU CTPOCHHUSI, HEOOXOAMMBIMH JIJIsl BEDKUBAHUS B YCIIOBUSX
OTCYTCTBUS BOJBl U BBICOKMX TEeMIIEpaTyp, OO0JaJar0T KUBOTHBIE IMYCTHIHb U
MOYITYCThIHB?

10. KakoBbl xapakTepHbl€ IPU3HAKUA PACTEHHI, paCTyIIMX BO BJIAXHBIX MECTax?

11. Yto Takoe TOIEpaHTHOCTh OPTAaHU3MOB, KaK OHA MPOSIBIISETCS ?

12. Kak coOOTHOCSITCSI MEXIAy COOOM MOHSATHS MECTOOOUTAHUE U apeat ONPeaeICHHBIX
BHJIOB PACTCHUIN U KUBOTHBIX?

13. K kakomMy W3 KpUTEpHEB BHJIA MOXKET OTHOCHUTCS XapaKTEPUCTUKA
MEeCTOOOUTaHUA MPEACTABUTENEH KOHKPETHOTO BUAA?

14. Tlouemy ydeHbIE Ha3bIBAIOT DKOJOTHYECKYIO HHINY «mpodeccueid opranuzma?
[IpuBenuTe npuMephbl IKOJOTMYECKUX HHUII JIACTOYEK: OEpEeroByIIKH, TOPOICKOMH,
JIEPEBEHCKOM; MTPOKOMMEHTUPYHTE UX OCOOCHHOCTH.

15. K xakuM skojmornudeckuM (akTopaM OTHOCSITCSI B3aUMOJICHCTBHSI OPTaHU3MOB B
npupoje?

16. Kakrie BaM U3BECTHBI B3aUMOIIOJIE€3HbIE B3AUMO/ICHCTBUSI OPraHU3MOB .

17. IlpuBenuTe MpUMEPHI MOJIE3HO-HEUTPATBHBIX AKOJOTHYECKUX B3aUMOI€HCTBUH.
18. Ouenure poib XUIIHUYECTBA B )KUBOM npupoje. UTo mpoun3oiiner ¢ kakoi-nmbo
HKOCHUCTEMOM B CIIy4ae MOJHOTO YHUUYTOKEHHS XUITHUKOB?



19. Kakum o0pa3oM  TPOSBISIIOTCA  CHUMOMOTHYECKHE  B3aWMOOTHOIICHUS
opranu3zmoB? Kak oHu Moriu copMHUpPOBATHCS B MPOIECCE IBOIIOIUU?

20. Kakue mokazaTenu HUMEIOT OOJIbIIOE  3HAYEHUE JUISl  OMNpEACIICHUS
(GYHKIMOHUPOBAHUS KaKOU-TMOO MOMYJISIUU B ONPEIECIEHHOM COO0IIeCTBE?

21. K kakoil rpymnme mnokaszaTreled OTHOCUTCA XapaKTepUCTUKA IUIOTHOCTU
paccesnieHusi ocoOel MOMyJSIUU, ¢ KAaKOW IIeJIbI0 MOXKHO HCIIOJIb30BaTh JIaHHBIN
oKa3aTesb?

22.  OxapakTepu3ylTe  TOKa3aTeNnW, OTHOCAIMUECS K  (PU3MOIOTHYECKOM
TJI0JTOBUTOCTH M K pa3HBIM BHIAM MOKa3aTeNs POKIACMOCTH.



