[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

E’?& Hf:jfgf% X YECKUU KOJJIEK ®EJEPAJILHOI'O TOCYJAPCTBEHHOI'O
s neamcanna: 506 10:PHOFPKETHOT ) OBPA3OBATEJIBHOI'O YUPEXKIEHUSA

YHUKabHbIA NPOTPaMMHBIiA KITH0Y: BBICHIEI'O OBPA30OBAHI S

ede 2B T TP AHCKITI FOCYTAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET

MMEHMU K.E. BOPOILIMIJIOBA»

PABOYAA ITPOTPAMMA
y4eOHOM TUCITUTIIINHBI

O/1b.13 buonozus

(HaumeHoBaHUe Y4eOHOU OUCYUNTUHBL)

36.02.01 Bemepunapus.

(K00, HaumeHo8aHue Npogeccuu/cneyuairbHoCmu)

2023



PaccMoTpeHO M cOrlacoBaHO IHMKJIOBOM KOMHUCCHEM MaTeMaTH4YECKHX, OOIIMX
€CTECTBEHHO-HAYYHBIX TUCHUIUIMH U PU3NYECKON KYIbTYpPHI

[Ipotokon Ne 2 ot «06» centsiops 2023 r.

PabGouast mporpamma oOmieoOpa3oBaTenbHON  AUCHUIUIMHBI  «bromorusy
pa3paborana s cnenpanbHocTr 36.02.01 Berepunapus. Ha ocHoBe deniepaabHOTO
rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpelIHero o0Iiero oopa3oBaHUs C
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1. TACHHOPT PABOYEN MPOT'PAMMBI YYEFHOM JUCIUILJIAHBI

O/Ab.13 buosaorust

1.1. O6s1acTh NPUMEHEHUSI TPOrPAMMBI Y4eOHOM AUCIUIIIMHBI
PabGouass mporpamMmma y4eOHOW IUCHMIUIMHBL (Janee — pabouas Mmporpamma) siBISIETCS
YacThl0O OCBOEHHMS MPOrpaMM MOATOTOBKH CIIELHMAIUCTOB CpPEJHEro 3BeHa (Jajee

IITICC3) B cootBerctBHH ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTU
36.02.01 Berepunapusi.

(ykazamv npogheccuro, cneyuanbHOCmb, YKPYRHEHHYIO 2PYRNY (2pynnvl) npogeccuti
UIu Hanpasiexue (HanpasieHus) n0O2oMoeKuU)

PabGouass mporpamma yueOnoi nuctumuimasl OJ[b.13 buonorus mMoxer OBITH
ucrojp3oBaHa 1o crennanpHocTsIM CIIO Ha ©6a3e cpemHero (MOJHOTO) OOIIETO
oOpa3oBaHus, B JOMOJHUTEIBHOM NPO(EeCcCHOHATLHOM O00pa30BaHUM B paMKax
pean3alu IporpamMM MepenoAroToBKH KajipoB B yupexaeHusx CIIO.

1.2. lleau u 3agaun y4eOHOM IMCHUILINHBI, TPe0OBAHNS K pe3yibTaTaM
OCBOCHUS YUEOHOM TUCHUTIIUHBI

Conepkanue MmporpamMMmbl  0011e00pa3oBaTebHON  AUCHUMIUIMHBL  «buonorus
HaIpaBJICHO HA IOCTIKCHHE CIEAYIOIINX IeICH:

dbopMHpOBaHNE y CTYJICHTOB CHUCTEMbI 3HAHMHA O PA3TUYHBIX YPOBHSIX JKU3HH CO
3HAHUEM COBPEMEHHBIX IMPEACTABICHUA O YKUBOW IMPHUPOJIC, HABBIKOB IO MPOBEICHHIO
OMOJIOTUYECKUX UCCIEAOBAaHUM C COOIIOICHUEM ITHUYECKHX HOPM, apryMEHTHPOBAHHOU
JTUYHOCTHOM TO3UIMU TI0 O€pEKHOMY OTHOIIEHHUIO K OKpYKarolIeH cpee.

3amaun ocBOCHHS 00111e00pa30BaTEILHON TUCITUTIITUHBI:

- hopMUpOBaHNE MOHMMAHUS CTPOCHHMS, MHOT000pa3usi U OCOOCHHOCTEH >KUBBIX

CUCTEM pA3HOTO YpPOBHS OpraHW3allid, 3aKOHOMEPHOCTEH MPOTEKAHUS

OMOJOTUYECKUX TIPOILIECCOB W SIBIICHUW B OKPYXKAIOIIEH cpene, IeJOCTHOM

HAyYHOW KapTUHBI MHUpPa, B3aUMOCBS3EH U B3aMMO3aBHCUMOCTEN €CTECTBEHHBIX

HayK;

- pa3BUTHE YMCHHUS OMPEICIATh KUBBIE OOBEKTHI B TMPHUPOJE, MPOBOIUTH

HAOJFOICHUS 32 DKOCHCTEMaMHM JIJISl BBISBIICHUS €CTECTBCHHBIX U aHTPOITOTCHHBIX

W3MEHECHMHU,

- THTEPIIPETUPOBATH PE3YIbTaThl HAOIOCHUH;

- popMHpOBAHNE  HABBIKOB  MPOBEACHUS  MPOCTEHIMX  OHMOJOTHYCCKUX

AKCIIEPUMEHTATTLHBIX

- ICCJICIOBAaHUM ¢ COOMIOIEHNEM TIPaBMI 0€30MacHOT0 0OpaIeHus: ¢ O0bEKTaMH U

000pyI0BaHUEM;

- pa3BUTHE YMEHHUS MCIOJb30BaTh WH(MOPMAIMI0 OMOJOTHYECKOTO XapakTepa 3

pPa3TUYHBIX UICTOYHUKOB;

- popMHUpOBaHNE YMEHHsI MMPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIHLHOCTH IO

OTHOUIIEHUIO K OKpY’Karolleil cpese, COOCTBEHHOMY 370pOBbI0, 0OOCHOBBIBATH U

co0Jro1aTh Mephl MPOPHITAKTUKY 3a00JI€BaHMIA;



- popmMupoBaHuE MOHUMAHMS 3HAYUMOCTU JTOCTHXKEHUN OMOJIOTUYECKOW HAYKHU U
TEXHOJIOTUHA B MPAKTHUYECKON NESITEIBbHOCTH YEJIOBEKA, Pa3BUTUH COBPEMEHHBIX
MEJUIIUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA.

Pe3ynpTaThl OOyYeHHS OpPUEHTUPOBAHBI Ha TOJYYEHUE KOMIIETCHIIMH ISt
nocliieayromneil mpoeccuoHanbHON JesATENbHOCTH KaK B paMKaX JTaHHOW MpeAMETHOU
0o0JacTH, TaK U B CMEXHBIX C Hel oOmacTsax. OHM BKIIOYAIOT B ce0s pe3yJbTaThl
OCBOCHHMs 00111€00pazoBaTeibHON AUCHUIUIMHBI B cooTBeTcTBUU ¢ PI'OC CIIO u nHa
ocHoe ®I'OC COO:

- pacKpbpIBaTh Ha MOpHUMEpax poJib OHONOTHH B (POPMHUPOBAHUU COBPEMEHHOM

HAay4YHOU KapTUHBI MUPA U B PAKTUYECKOU IEATEIIBHOCTH JIFOACH;

- IOHMMAaTh W ONMUCHIBATh B3aMMOCBA3b MEXKIY E€CTECTBEHHBIMU HAayKaMu:

ouonoruen, (U3MKON, XHWMHEW; YCTAaHABIMBAThb B3aWUMOCBS3b MPUPOJHBIX

SIBIICHUI;

- IOHMMAaTh CMBICII, pa3au4aTb U ONMCBHIBATH CUCTEMHYK) CBSI3b MEXIY

OCHOBOIIOJIAralOIMMI OUOJIOTUYECKUMH TOHSATHSAMH: KIJIETKA, OpPraHu3M, BU],

sKocucTeMa, orocdepa;

- UCTIOJIb30BaTh ~ OCHOBHBIE ~ METOJAbl HAYYHOIO IO3HaHMS B  y4eOHBIX

OMOJIOTMUECKUX HCCIIEIOBAaHUAX, IPOBOJUTH SKCIEPUMEHTHl [0 H3YYECHHUIO

OMOJIOTMYECKUX OOBEKTOB U SIBJIICHUH, OOBACHATH PE3yJbTaThl AKCIIEPHUMEHTOB,

aHaJIM3UPOBATh UX, POPMYIUPOBATH BHIBOBL;

- GOpMyJIUpPOBATh THUIIOTE3bl HAa OCHOBAHUM MPEIJIOKEHHON OHOJOTHYECKOMN

uH(pOpMaIUK U Npejiaratb BApUaHThl IPOBEPKH TMIIOTES;

- CPaBHMBATh OMOJIOTUYECKHE OOBEKTHI MEXKIY COOOU MO 33aJlaHHBIM KPUTEPHSIM,

JieaTh BBIBOJIbI M YMO3AKJIFOUEHHS] HA OCHOBE CPaBHEHUS;

- 0OOCHOBBIBATh E€IUHCTBO >KMBOM M HEXUBOM MPHUPOJIBI, POJCTBO KUBBIX

OpraHU3MOB, B3aHMMOCBSI3M OPraHW3MOB M OKPYXKAIOIIEH cpefapl Ha OCHOBE

OMOJIOTUYECKUX TEOPHUH;

- IPUBOJUTH IPHUMEPHI BELIECTB OCHOBHBIX TIPYI OPraHUYECKHX COEIMHEHMM

KJIETKH (O€IKOB, )KHUPOB, YIIIEBOIOB, HYKJIEHHOBBIX KHCIIOT);

- pacrio3HaBaTh KJIETKHA (IIPOKApHOT W JYKapHOT, PACTEHUM M JKUBOTHBIX) IIO

OIKCaHUIO, HA CXEMaTUYECKUX M300paKEHUX; YCTaHABIMBATh CBSI3b CTPOCHUS U

(GyHKIIUI KOMITOHEHTOB KJIETKH, 000CHOBBIBATH MHOTO00OpAa3He KIETOK;

- pacrio3HaBaTh MOMYJISALUI0 U OMOJIOrMYECKUN BUJ] IO OCHOBHBIM MPU3HAKAM;

- ONUCHIBaTh  (DEHOTUIT ~ MHOTOKJIETOYHBIX PAcCTEHUH UM  SKUBOTHBIX IO

MOP(OJTOTUYECKOMY KPUTEPHIO;

- O0BSICHATH MHOTO00Opa3ue OPraHu3MOB, TPUMEHSSI HIBOJIIOIIMOHHYIO TEOPHIO;

- KTaccupuIUpoOBaTh OHOJOTHYECKHME OOBEKThI HAa OCHOBAHMHM OJHOTO WJIU

HECKOJIbKMX CYIIECTBEHHBIX MPU3HAKOB (TUIIbI MUTAHUSA, CIOCOOBI JIBIXaHUS U

Pa3MHOXKEHHUS, 0OCOOEHHOCTH Pa3BUTHA);

- OOBSICHSITH MIPUUMHBI HACJIEICTBEHHBIX 3a00JI€BaHUM;

- BBIBIIATh M3MEHYMBOCTH Y OPraHU3MOB; OOBSCHATH MPOSBICHUE BUJIOB

WU3MEHYMBOCTH, HCIONb3YyS 3aKOHOMEPHOCTHM HW3MEHUYMBOCTH; CpPaBHHUBAaTh

HACJIEICTBEHHYIO U HEHACJIEICTBEHHYO H3MEHYMBOCTD;

- BBIBIIATh  MOP(OJIOTUYECKUE, (PU3UOTIOTUYECKUE, IMOBEACHUECKUE aJanTaluu

OpPraHMU3MOB K cpejie 00UTaHuUs U IEUCTBUIO SKOJIOTHUECKUX (PaKTOPOB;

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



- PUBOJIUTDH JOKA3aTENIbCTBA HEOOXOAUMOCTH COXpaHEHUsI OHMOpa3zHOOOpas3us s

YCTOHYMBOTO Pa3BUTHUS U OXPAHBI OKPYKAIOLIEH CPEIbl;

- OLIEHUBATh JIOCTOBEPHOCTh OWOJIOTMYECKOM HWH(pOpMaLnU, IOJIYy4eHHOH U3

Pa3HbIX UCTOYHHUKOB, BBIIEIATh HEOOXOIUMYIO HH(POPMALIHMIO ISl UCIIOJIb30BAHNUS

ee B y4eOHOM JIeATENbHOCTH U PEILICHUH PAKTUYECKUX 3a/1a4;

- IPEACTABIIATh OMOJIOTMYECKYI0 MH(OPMALIMIO B BUJIE TEKCTa, TaOJIULbl, rpaduka,

quarpaMMmbl M JIeJaThb BBIBOABI HAa OCHOBAaHMM IIPEJCTaBICHHBIX JaHHBIX; —

OLICHMBATh pOJb JIOCTHKEHUH TE€HETUKH, CEJIEKUHH, OHOTEXHOJIOTHH B

MPAKTHYECKOH JEATEeIbHOCTH YEeJIOBEKa U B COOCTBEHHOM JKU3HH;

- OOBSICHSTh HETAaTUBHOE BIUSHUE BEIIECTB (AJIKOTOJIA, HUKOTHHA, HAPKOTHUECKUX

BelIecTB) Ha (OPMUPOBAHUE U PA3BUTHE 3apO/IbIIIIa YETOBEKA;

- OOBSACHATD MOCJEICTBHSI BIUSHUS MyTareHOB;

- OOBSCHATH BO3MOKHBIE IPUYMHBI HACIIEICTBEHHBIX 3a00JIE€BaHUN.

[lepeuncnennple  pe3yabTaTbl OCBOEHUS COOTHOCATCA C  (HOpPMHpPYEMBIMU
KOMITETEHIIUSIMU:

OK 01. Beibupate cnocoObl pemieHus: 3aaad npodecCHOHATbHON NeATeIbHOCTH
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM.

OK 02. Mcnosbp30BaTh COBPEMEHHBIE CPEACTBA ITIOMCKA, aHAJIN3a U UHTEPIIPETALUN
uHbpopMauMud W MHGPOPMALMOHHBIE  TEXHOJIOTMM U1  BBINOJHEHUS  3ajad
npohecCuOHANBHOM e TENbHOCTH.

OK 04. D¢ dexTuBHO B3aUMOJEHCTBOBATh U Pab0OTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXpPaHEHUIO OKPY>KAIOIIEH Cpebl, pecypcocOepeKeHHtIO,
MPUMEHATh 3HAHUSA OO0 M3MEHEHUHU KJIMMaTa, MPHUHIMIBI OepeXIMBOrO MPOU3BOJCTBA,
3¢ (PEeKTUBHO AEMCTBOBATh B UYPE3BbIUAMHBIX CUTYAIUSX.



2. PE3YJIbTATBI OCBOEHUSI YUYEBHOM JJUCHUATLIAHBI

Kox n HanMeHOBaHHe
(popmupyembIx
KOMIIeTeH N

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

0omue

III/ICIII/IH.]II/IHapHLIe

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

B yactu Tpy10BOr0 BOCHIMTAHMS:

- TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH MAacCTEpCTBa,
TPyRO0JIIO0HE;

- TOTOBHOCTh K AaKTHBHOM JEATECIBHOCTH TEXHOJOTHYCCKOH U
COLIMAJILHOM  HAIPaBJICHHOCTH, CIIOCOOHOCTh HHHUIIMHUPOBATH,

IUIAHUPOBaTh H 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 OCHOBAHUS IS
CpaBHEHHUS, KJIaCCU(PUKAIIUU U 0000IIEHHS,;

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

AKTYAJIN3UPOBATH

- BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B
paccMaTpUBaEMBIX SIBJIICHUSIX;

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

- pa3BUBaTh  KpPEAaTMBHOE  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 HAy4YHOrO 3HaHMS, (PYHKIHOHAIBHONH TIPAaMOTHOCTH
YeNloBeKa ISl PEIICHHSI )KU3HEHHBIX TPO0IeM;

- copMHPOBaHHOCTHL YMEHHUSI PACKpBIBaTh  COJIEp>KaHHE
OCHOBOIIOJIATAIONINX OMOJIOTUYECKUX TEPMHUHOB M TIOHSTHI:

- )KM3Hb, KJI€TKA, TKaHb, OpraH, OpPraHU3M, BUJ, MOIYJISALHUA,
IKOCUCTeMa, OwolleHo3, Ouocdepa; MerabonmsM (oOMeH
BEIIIECTB U MIPEBpAIllEHUEe JHEPTuu), roMeocTas
(camoperynsnus), OounocuHTe3 Oernka, CTPYKTypHasi
OpraHu3alys MKUBBIX CHCTEM, JUCKPETHOCTb, CAMOPETYJIsLus,
CaMOBOCITpOM3BEICHUE  (PEMpOAYKLUsA),  HACIEICTBEHHOCTD,
U3MEHYMBOCTb, JHEPro3aBUCUMOCTb, POCT M  pPa3BUTHUE,
YpOBHEBasi OpraHu3aIlus;

- copMHpPOBaHHOCT, YMEHHUSI PACKpBIBATh  COJEp>KaHHE
OCHOBOTIOJIATAIOIINX OUOJIOTMUECKUX TEOPUM U TUITOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAl[MOHHOM, 3BOJIFOLIMOHHOM,
MIPOUCXOXKJACHUS )KU3HU U YEJIOBEKa;

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

- TMpUOOpeTeHHEe OmblTa NPUMEHEHUS OCHOBHBIX METOJIOB
Hay4HOTO TIO3HAHUS, MUCIIOJIB3YEMBIX B OMOJIOTHH: HAOIIOIECHUS
Y OMMCAHUS KUBBIX CUCTEM, MIPOLIECCOB U SABJICHUN;

- OpraHu3allid W TMPOBENECHUS OMOJIOTHYECKOTO IKCIEPUMEHTA,
BBIIBIDKEHHSI  TUIIOTE3, BBISABICHHUS  3aBUCHMOCTH  MEXIY
WCCIETyeMBbIMA  BEJIMYMHAMH,  OOBSICHEHHUS  IOJIYYE€HHBIX
pe3ynabTaToB U (OPMYITHPOBAHUS BHIBOJOB C HCIOIH30BAHUEM
HAy4YHBIX [TOHATUHN, TEOPUH U 3aKOHOB;




Koa v HaumeHoBaHue

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

GopMupyembIx

KOMIIETEeH M 00mme JAucuunimHapHbie
aKTyaJIM3UpOBaTh 3a/iady, BBIJBUTaTh THIIOTE3y €€ peIIeHUs, |- CPOPMHUPOBAHHOCTH YMEHHUS BBIJICIATH  CYIIECTBCHHBIC
HaxOJUTh apryMEHTHI JJi J0KA3aTeIbCTBA CBOMX YTBEPXKICHUH, [IPU3HAKU  BHUPYCOB, KIETOK  MPOKAPUOT M  DYKAPHUOT;

3aaaBaTh NMapaMETPhl U KPUTEPHUU PCHICHU A,
- AHAJIM3UPOBATE IIOJYUCHHBIC B XOAC PCHICHHUA 3adadu

pPE3YIbTAThI, KPHUTHYECKMU OLCHUBATh HX JOCTOBCPHOCTD,
IMPOTHO3UPOBATH U3MCHCHHEC B HOBBIX YCJIOBUX,
- YMETb HNEPEHOCHUTH 3HAHMA B IIO3HABATCIIBHYIO U

MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- YMETb HHTErPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obJacrei;

- BBIIBUTaTh HOBBIE HJIEH,
MOAXOABI U PELIEHUS;

- CHOCOOHOCTh HX HCHOJb30BaHUS B TI0O3HABATENIBHOW H
COLIMAJIBHOM ITPAKTHUKE

npeaiaraTb OPUIMHAJIBHBIC

OJHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OMOreoneH030B M AKOCUCTEM; OCOOCHHOCTH IPOLECCOB OOMeHa
BCLIECTB M IIPEBPAILCHUS DHEPrUM B KIETKe, (oTocHHTE3a,
IUIACTHYECKOTO W DHEPreTHYECKOro OOMEeHa, XEMOCHHTE3a,
MHTO3a, Mei{03a, OIUIONOTBOPCHHS, Pa3BUTUS U Pa3MHOXKCHUS,
WH/IMBUIYyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHToreHesa), 00prObI 3a
CYILLECTBOBAaHHE, ECTECTBEHHOrO OTOOpa, BHI000pa30BaHMs,
HPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOMTaHMs, BIMSHHS
KOMIIOHCHTOB ~ JKOCHUCTEM, aHTPOIOrCHHBIX H3MEHCHHH 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
CXEeMbI IEPeHOCAa BEUIECTB M JHEPrHU B AKOCHCTEMax (IemH
IIUTaHWs, ITUIIICBBIC CCTI/I)

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPeJICTBA
MOWCKa, aHAJIM3a U
HMHTEPIPETAINH
uH(pOopMaluu U
uH(pOpMaIMOHHbBIE
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 U TIO3HAHUS
MUDa;

- OCO3HaHHE IIEHHOCTH HAayYHOU NesTeNbHOCTH, TOTOBHOCTD
OCYILIECTBIISATh IIPOEKTHYIO 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 IO OTHONIICHUIO 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
GopMupyembIx
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 WHGOpMAIMM W [EJINCBOW ayJAUTOPUU, BHIOHpas
ONTUMAITEHYIO ()OPMY TIPEICTABICHHUS U BU3YaIH3aIlHH;

- OIIGHUBAThH JOCTOBEPHOCTH, JISTUTUMHOCTh MH(OpManuu, ee
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,
WHPOPMAIIMOHHOMN 0€30MaCHOCTH JTMYHOCTH

OK 04. DdpexTrBHO
B3aUMOJICUCTBOBATh U
paboTaTh B KOJIJIEKTUBE

U KOMaH[Ie

- 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, pacHpeAciATb pOJIM € Y4EeTOM MHEHHMU
Y4aCTHUKOB OOCYX/1aTh

pe3ybTaThl COBMECTHON pabOThI;

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

npuoOpeTeHrne OmbITa TPUMEHEHUS OCHOBHBIX  METOJIOB
HAyYHOTO TIO3HAHMSI, UCIIOIb3YEMbIX B OHMONIOTHUU: 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

GopMupyembIx

KOMIIETEeH 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
aHaJIM3e Pe3yIbTaTOB 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,
MPUMEHSATH 3HAHUSA 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
rJ100aTbHOT0 XapaKkTepa IKOJIOTUYECKUX MPOodIIeM;

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

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

JKOJIOTUYECKHE IOCIEACTBUS INPEAIPUHUMAEMBIX JCHCTBUM,
MIPEAOTBPALIATh UX;

- pacIupeHue OIIbITa JCATCIIBHOCTH JKOJIOTHYCCKON
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, COOMI0IeHUS 30pOBOr0 00pas3a KU3HH,
HOPM TpaMOTHOI'O TOBEAEHUS B OKPYXKAIOUIEH MNPUPOIHOMN
cpene; MMOHUMaHHE HEO00XOTUMOCTH HCIIOJIb30BaHUS
JOCTH)KEHU COBPEMEHHOW OHOJIOTMM U OWOTEXHOJOTHH s
palMOHAIBHOTO MPUPOIOTIOIH30BAHUS




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

O/Ab.13 buosaorust

Buja yueOHoii padboThl

KoaunuecTBO 4acoB

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

10




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

HanmenoBanmue pa3aeJioB Conep:xxanue yueOHOro MmaTepuajia (0CHOBHOe 1 PO ecCHOHAILHO-OPUEeHTHPOBaHHOE), | O0beM | @opMupyemble
U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOXYJIb (MPUA HAJTMYMH) 4acoB OK
Pazgen 1. KieTka — cTpyKTypHO-QYHKIHOHAIBHAS €TUHHUIA )KUBOTO 30
Tema 1.1. OcHOBHOE coflepKaHue 2
BuoJiorns kak Hayka. O0mas CoBpeMeHHbIE 0TpaCcI OMOIOTHIECKUX 3HAHUHA. Y POBHH OpraHU3alny KUBOH MaTepuu. O0mas 2 OK?2
XapaKTEePHCTHKA KU3HH XapaKTEepUCTHKA KU3HH, CBOWCTBA )KUBBIX CHCTEM. XUMHUIECKUH COCTaB KIETOK.
OcHOBHOE cofiepKaHue 12
Tema 1.2. Knetounas reopus (T. [lIBann, M. Ilneiinen, P. Bupxo). CTpoenue npokaprotndeckoii kietku. CTpoeHne 2
CTpyKTYpHO- (yHKLUHOHAILHAS JyKapHOTHYECKOH KiIeTku. Hexnerounsie popMbl KU3HH (BUPYCHI, OakTeprodarn) OK-1,0K-2
OK-4
OpraHu3aunys KJIeTox JlabopaTopHasi pabora CTpoeHue KIETKU
IIpakTuyeckas padora BupycHsie u OakTepuanbHble 3a0071€BaHAS 6
OcHOBHOE cofiepKaHue 12
Tewa 1.3. X T.M C r i i 2 OK -1
CTPyKTYpHO- (yHKIHOHATbHbIE pomocomHasi Teopus T. Moprana. CtpoeHne XxpoMocoM. ['eHeTH4ecKuii Ko ¥ ero CBOMCTBa
$aKTOpbI HACIEICTBEHHOCTH IIpakTuyeckast padora Ne 2: Perienue 3a7a4 Ha ornpe/ieieHIe IT0CIeJ0BATEIbHOCTH HYKICOTH/IOB, 10 OK -2
AMHMHOKHCIIOT.
Tema 1.4. OcHOBHOE coep:Kanue
OGMeH BelIecTB 1 NpeBpaIeHne MeTa60J‘II/I3M.vTI/IHLI oOMeHa BeIeCTB: aBTOTPOGHBIH U reTepoTpOdHBIIH, a9pOOHBIH 1 aHAIPOOHBIH. 2 OK -2
[Tnactuaeckuit oomMeH. PotocuHTe3. XeMOCHHTE3
IHEPIrHH B KJIeTKe
Tema 1.5. OcHOBHOe coepxxanne
. > > OK-2,0K-4
KHU3HEeHHBIA IMKI KJIETKH. Knerounsii 1iukin. Muros, Meio3
Muro3. Meiio3 MonekynspHbIil ypOBEHb OPTraHU3AIMN KUBOTO 1
Pa3gexn 2. CtpoeHue U GyHKOHH OPraHU3Ma 32
OcHOBHOe cojJepiKaHue
Tema 2.1. AP OK -2
CTpoeune oprannsma MHOTOKIIETOUHBIE OpraHu3Mbl. B3aMOCBSI3b OPraHOB M CHCTEMBI OPI'aHOB B MHOTOKJIETOUHOM OpraHH3Me. 2 OK _ 4
I'omeocra3 opraHu3Ma U €ro nojjiepkaHue B MPOIEecce KU3HEAEATEITbHOCTH
Tema 2.2. OcHoBHOE cofiepkaHue OK -2
@opMbI pa3MHOKEHHS ®DopMbI pazMHOXKEHHUST oprann3mMoB. ['amerorenes. CTpoeHne OJIOBBIX KIETOK. OToI0TBOpEHHE 2
OpraHu3MoB
OCHOBHOe coJeprKanne 2 OK -2
Tema 2'03' Onrorenes WnauBrayanbHOe pa3BUTHE OPTaHM3MOB. DMOPHOTEHES, MOCTIMOPHOHATLHEIN epuo . [IpsaMoe 1 Hempsamoe OK-4
PaCTEHUH, ) KHBOTHBIX H passutre. buonornueckoe crapenue U cMepTs. OHTOreHe3 paCTEeHHUI.
JegoBeKa
Tema 2.4. OCHOBHOe coJeprKanne 12 OK-2,0K-4

11




HaumenoBaHue pa3aeioB Conep:xxanue yueOHOro MmaTepuajia (0CHOBHOe 1 PO ecCHOHAILHO-OPUEeHTHPOBaHHOEe), | O0beM | DopMupyemble
U TeM JIa0OpaTOpHBIE U NMPAKTHYeCKHEe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJITUYMH) 4acoB OK
3aK0HOMEPHOCTH Hac/aeq0BaHusl | OCHOBHBIC IIOHATHS TEHETHKH. 3aKoHbI . Menmens 2
IIpakTuyeckas padora Pemenne 3a1aq 1Mo reHETHKE 10
OcHoBHOe cojiep:KaHue 12 OK-1
3akonsl T. Moprana. CrieriieHHOe HaclIeIoBaHNe TeHOB, HapyllleHue cuerienus. HacnenoBanue mpru3HaKos, 2 OK -2,
Tema 2.5. CLEMIEHHBIX C MOJOM
CuenjieHHOe HacJIel0BaHNe
DH3HAKOD IMpakTuyeckas padora PerieHue 3a1a4 Ha ONpe/IelieHUE BEPOSITHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX 6
P MPU3HAKOB IIPU CHETIJICHHOM HACIIeI0BaHUN
IIpakTuyeckas padora CtpoeHHe U PYHKINU OpraHU3Ma
OcHOBHOe coJeprxanne 2 OK-1
Tema 2.6 1 3 = M OK -2
3aKOHOMepHOCTl/l H3MEHYMBOCTH 3MCHYMBOCTD, €€ BUbI. 5aKOH I'OMOJIOTUYECKHUX PAJ0B B HACICACTBCHHOU U3MCHYUBOCTH. yranuoHHas OK - 4
TEOpHUsT U3BMEHYUBOCTH.
Pa3nen 3. Teopus 3BoJronmun
Tema 3.1. OcHOBHOE coJepKaHue 2 (())II<< - i
Hcropusi 380 1I0HHOHHOTO OBoumoLnoHHbIe TeopuH. CHHTETHYeCKask TEOPHUs IBOJIIOLIUHU U €€ OCHOBHBIE TIOJIOKEHUS. 2 B
yuenusi. MUKpO3BoJIIOIUS MHKPOBOTOHS
Tema 3.2. OCHOBHOE coep/KaHue OK-2
Makpossoonusi. MaxkpoaBosonusi. DopMbl 1 OCHOBHBIE HAIIPABICHUS MAaKpOIBOJIOLUH. [1yTH TOCTHXKEHUs] GHOJIOrMYECKOTO 2 OK-4
Bo3HMKHOBeHME M pa3BUTHE nporpecca.
JKM3HH Ha 3emJie
Tema 3.3. OcHoBHOe cofiep:kaHue 2 OK-2
ITpoucxo:xneHune YenoBexKa — AHTpOMOJIOrHs — HayKa 0 uenoBeke. OCHOBHBIE CTaJUU aHTPOTIOreHe3a. YeI0BeueCKHe Pachl U X €IUHCTBO. OK-4
aHTpoNoreHes
Pasnea 4. Dxoaorus 44
Tema4.1. OcHOBHOE coepIKaHHe 4 OK-1,0K-2
IKo0rHeCcKHe PaKTOPEI H Cpenbl oburanus opranu3zmoB. Kiraccudukaiius 3K010rudeckux pakropos. 4 OK -7,
cpeabl sKH3HU
OcHOBHOE cojJepKanne 12 OK-1,0K-2
Tema 4.2. OK-7
DKoJlorHYecKast XapakKTepUCTHKa BUa ¥ NOMy iy, CBsI3U MEX1y OpraHn3MaMy B OHOLIEHO3E. '
Honynsiums, cooduecTna, —
3KOCHCTEMbI IMpakTuyeckas padora Perenne pacyeTHBIX 3a/1aHUH 110 IEPEHOCY BELIECTBA U YHEPTHH B 9KOCHCTEMAX C 8
cocTaBieHHe TPOYUUECKHX LIETIel U TMpaMuI.

Tema 4.3. OCHOBHOE cofep:KAHHEe 4 OK-1,0K-2
Buocdepa - rinodanbHast broctepa — xxuBas obonouka 3emin. Pa3Butne npencrasieHuit o Onocdepe B Tpynax B.U. 4 OK -7,
3K0JIOTHYecKas cucTeMa Bepuazackoro. KpyroBopots! BemiecT. [7100ambHbIe 9KOTOTHYECKUE MTPOOTIEMBI COBPEMEHHOCTH

Tema 4.4. OcHoOBHOE coep:KaHue 12 OK-1,0K-2
BinsinHe aHTPONOTEHHbIX IAHTpOTIOTE€HHBIE BO3CHCTBUS Ha Onocdepy. 3arpsi3sHEHNS KaK BUJ aHTPOIIOT€HHOTO BO3/ICHCTBHAL. 4 OK-4,0K-7




HaumMmeHnoBaHue pa3aeiioB Collep)lcanne yqeﬁﬂoro MaTepuaJia (OCHOBﬂoe H HpO(l)eCCI/IOHaJ'[LHO'OpI/IeHTI/IpOBaHHOG), 0OobeMm (I)OpMpreMBIe
U TeM J1a0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHONA MOAYJb (MPH HAJTHYNHU) 4acoB OK
¢axropos Ha 6uochepy MpaxTu4eckas padora OTX0/bI IPOM3BOACTBA 8
Tema 4.5. OCHOBHOE coepiKaHne 12 OK-2
Binsinue conuasibHo- 310pOBBE U ero cocTaBstomye. GakTopbl, MOJIOKHUTEIFHO U OTPULATEIBHO BIUSIONINE Ha OPraHU3M YeslOBEKa. 4 OK-4
IKOJIOrMYEeCKUX PAKTOPOB HA  |FroxyMuYecKie acTIeKTh palMOHATIBHOTO MUTAHUS OK -7
3OPOBLE €I0BEKA JIaGopaTopHas padora Biusinue abrHoTHYeCKHX (AKTOPOB HA YEJIOBEKA (HU3KKE U BHICOKUE TEMIIEPATYPhI) 8
Pa3gen 5. Buojiorust B ;KH3HH 20
Tema 5.1, OcHOBHOE coaepKanue 12
BHOTEXHOOTAH B SKH3HH BHOTEXHONOTHS KaK HayKa U Mpon3BoAcTBO. OCHOBHBIC HAMIPABICHHS COBPEMEHHOI OHOTEXHOJIOTHH. 4 OK-1,0K-2
Ka;KI0T0 - —
e IMpakTHueckoe 3anaTue. Keficel Ha aHanu3 HHGOPMAIUY O HAYYHBIX JOCTIKEHHUSAX B 00JIACTH TCHETHIECKHX 8 OK -4,
TEXHOJIOTHH, KJICTOYHOW WH)KCHEPHUH, MTUIICBBIX OMOTEXHOIOTHIA.
Tema 5.2.3. OCHOBHOE COfIepKAHMNE 8 OK-1,0K-2
BuorexHoJioruu u 8 OK -4,
TEXHHYECKHE CHCTEMBI IpakTHyeckue 3aHATUsI. Pa3BuTHEe GHOTEXHOJIOTUH C NPUMEHEHUEM TEXHHYECKUX CHCTEM
Ipomescymounas ammecmayus (Ougpeneyuposannniii 3auem) 8
Bceero: 144
W3 HUX NMPaKTHYEeCKUX 3aHATHIA 80
JIeKI Ui 54
caMoCTosITe/IbHAs padoTa -
KOHCYJIbTalluU 2
IK3aMeH 8




4. YCJIOBHUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
TV CHUILIAHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanmzamuss mporpamMmbl  TUCIHUIUIMHBI ~ TpeOyeT Hamuums  KaOWHeTa
«buonorun, MUKpOOHOIOTHH U OXPAHBI TPY1a»

O6opynoBanue yueOHOro KabMHeTa:

- paboume wMecta s OOydYaIOMIMXCSA, CTYASCHTOB H IPENoaBaTelis,
ayJTUTOpHAs JTOCKa,

- KOMIUICKT Y4€OHO-METOIMUECKON TOKyMEHTAIuU (YUYCOHUKHN U yICOHBIC
mocoOus, KapTOYKU-33JIaHUs, KOMIUIEKThl TECTOBBIX 3aJaHUM, 3JICKTPOHHAs
CIIPaBOYHO-y4YeOHas JIUTepaTypa, MyJIbTUMEIUIHBIE 00YyYarOIINe MPOrPaMMBbl);

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

- KOMIUICKT KOMIBIOTEPHBIX MPE3CHTAITHIH.

TexHudecKkue cpecTBa 00yIeHU:

- KOMIIBIOTEP, PUHTEP, TPOCKTOP,

- MHKPOCKOIIBI, MUKPOITPETIapaThI,

- METOIMYECKHUE ITOCOOH.

Ilpusooumcs nepeuenv cpedcme 00VUeHUs, BKIIOUAS MPEHANCcepbl, MOOeNU, MAaKembl,

obopydosanue, mexHuueckue cpeocmeda, 6 m. 4. ayOUOBU3YATbHbIE, KOMHbIOMEPHblE U
MeneKOMMYHUKAYUOHHbLE U M. N. (KOIUYECE0 He YKA3bleaemcs)

TpeboBanus K KBaTM(PUKANKA TEAATOTHUYECCKUX KaJIpOB, OCYIIECTBIISIOMINX
pean3aIuio IITICC3 1o CHEIHAIBHOCTH, JIOJKHBI o0ecIeunBaThC
MeJarOrHIeCKUMA  KaJpaMH, HWMEIONTUMHU cpeaHee Tpo(ecCHOHaTbHOE, BBICIIIEE
o0pa3oBaHue, COOTBETCTBYIOIIEE MPOPIIIIO MpenogaBaeMoil yueOHOM AUCIUTIIIUHEI.
OnBIT ACATENBPHOCTH B OPTaHU3AMMAIX COOTBETCTBYIOMIEH MPodhecCHOHATBHOU Chephl
SABJSIETCA  00s3aTeNbHBIM JUIsl  TperojiaBaTesied, OTBEYAIOIIUX 3a OCBOCHHUE
oOyyaromumcs mpodhecCUOHATIBHOTO Y4e0OHOT0 IUKJIA.

[IpenoaBareny mMoy4arOT JOTMOTHUTEIBHOE MTPOPECCHOHAIBHOE 00pa3oBaHUE
M0 TIpOrpaMmaM TOBBIMICHUS KBATU(UKAIIMK, B TOM 4YUCiIEe 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 kmacc (yriyOJeHHBIH YPOBEHbB): YUYEOHUK IJIsi CPEIHETO
obmero obpazoBanmst / B. H. Sperun [u ap.]; mox oOmieit penakumein 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: U3narensctBo FOpaiit, 2022. — 358 c.



3. buonorus: y4eOHMK W TPAKTHUKyM JUIsl CPEIHET0 MpodecCHOHATEHOTO
obpazoBanus / B. H. Speirun [u ap.]; nox penakiuei B. H. Speiruna. — 2-e uza. —
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5. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUS YUYEBHOM

JUCHUILIAHBI

Kontposis u
OCYIIECTBIISIETCS

OLOCHKa PC3YyJIbTATOB
nperogaBaTcjiicM  IIpU

OCBOCHMS
NpOBEICHUU J1abOpaTOpHBIX  padoT,

y4eOHOM  AUCIUTIIIMHBI

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

TECTUPOBAHUS.

Pe3yabTarsl 00yuyeHust

DopMBbI U METOBI
KOHTPOJISI M OLlEHKHU
pe3yJabTaToB 00y4eHHusI

PackpeiBaTh Ha InpuMepax posib OHONOTMM B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHMHbBl MUpa M B IIPaKTUYECKOU
JESTEIbHOCTH JIIOACH;

MMOHUMATh U OIKCHIBATH B3aUMOCBSI3b MEXIY €CTECTBEHHBIMHU
HayKamu: Ouosiorueid, Gu3NKon, XuMHUen;

YCTaHaBJIMBATH B3aMMOCBA3b IMIPUPOIHBIX ﬂBJICHI/If/'I;

MMOHUMATh CMBICH, pa3finyaTh U OMHCHIBATH CHUCTEMHYIO CBSI3b
MEXYy OCHOBOIIOJIATAIONIMMH OHOJOTUYECKUMH TOHATHIMHU:
KJIETKa, OPraHu3M, BHJI, IKOCHCTeMa, Ouocdepa;

HCIOJIb30BATh OCHOBHBIC MCTOAbI HAYYHOI'O IIO3HAHUA B

y4eOHBIX  OMOJOTHMYECKHMX  HCCIECAOBAaHUSAX,  MPOBOJIUTH
HKCHEPUMEHTHl [0 H3YYEHHIO OHOJOIMYECKUX OOBEKTOB H
SIBJICHU, OOBSICHSTD pE3yJIbTaThI JKCIIEPUMEHTOB,
aHAJIM3UPOBATh UX, POPMYJIUPOBATH BBIBOIbI,

@opMynupOBaTh TUINOTE3bl HA OCHOBAHMM IPEJJIOKEHHOU
Ouosiornyeckoil  mHbopManMM M TpeasaraTb  BapHaHTHI
IIPOBEPKU THIIOTE3;

CpaBHUBaTb OMOJIOTHYECKHE OOBEKTBI MEXAy Co0oi 1o

3aJaHHbIM KPpHUTCpHAM, ACIAaTb BBIBOJAbI M YMO3AKIIOYCHUA Ha
OCHOBC CPABHCHMUS;

00OCHOBBIBaTh €IUHCTBO KHUBOW U HEXKUBOU MPHUPOJIBI, POJCTBO

KUBBIX  OpPraHU3MOB,  B3aWMOCBS3U OpraHU3MOB u
OKpY>Karolle cpebl

Ha OCHOBE OMOJIOTUYECKUX TEOPHii;

IIPUBOIUTH IIpUMeEpPHI BEIIECTB OCHOBHBIX TpymI

OPraHN4YCeCKuX COCIMHEHMI KJIETKU (66JIKOB, JKHUPOB, YI'JICBOIAOB,
HYKJICHMHOBBIX KI/ICJ'IOT);

OOBSICHATH MHOTroo0Opasue
HBOJTIOIIMOHHYIO TEOPHIO;

OpraHnu3MoOB, TIPUMCHSA

pacrno3HaBaTh KJIETKM (IIPOKapuOT M DJYKapHOT, PacTEHUH U
KUBOTHBIX) IO OMHMCAHMIO, HA CXEMAaTUYECKUX H300paKEHUSX;
yCTaHaBIIMBaTh CBA3b CTPOEHUS M (YHKUMH KOMIIOHEHTOB
KJIETKH, 0OOCHOBBIBATh MHOT000pa3He KIIETOK;

pacmo3HaBaTh  MOMYJANUI0 W OMOJOTHYECKUN
OCHOBHBIM IIPU3HAKaM;

BUII TIO

OMHUCHIBaTh (PEHOTUIl MHOTOKJIETOUYHBIX PACTECHUH U KUBOTHBIX
110 MOP(OJTOTUIECKOMY KPUTEPHIO;

KiaccupuIupoBaTh OHMOIOTHYECKHE OOBEKTHI HAa OCHOBAaHUU
OJTHOTO WJIM HECKOJBKUX CYIIECTBEHHBIX MPU3HAKOB (THIIBI
MUTaHUs, CIOCOOBI JBIXaHUS W Pa3MHOXKEHHUS, OCOOCHHOCTH
pa3BUTHS);

Y CTHBIN KOHTPOJIb U
CaMOKOHTPOJIb, TUCbMEHHBIN
KOHTPOJIb U CAMOKOHTPOJIb,
MIPAaKTUYECKUI KOHTPOJIb U
CaMOKOHTPOIIb;
WHIUBUAYAIbHBINA U
(bpoHTaNIBHBIN OIpoC,
TECTUPOBAaHUE,
CaMOCTOSATEIIbHbIE
MMCbMEHHBIE PadOTHI,
JUKTaHTBI, BBITIOJTHEHHE
MIPAaKTUYECKHX 3alaHU Ha
IIPAKTUYECKHUX 3aHATHAX,
3aIuTa TBOPYECKUX PadoT,
IIPOEKTOB.




Pe3yabTarsl 00yuyeHust

DopMbI 1 METOABI
KOHTPOJISAA M OLlEHKH
pe3yJbTaToB 00y4eHus

OOBSACHATH IPUYUHBI HACIICICTBEHHBIX 3a00JICBAHMIA;

BBIABJIATD UBMCHYHUBOCTD Y OPIraHU3MOB;, 00BACHATH IIPOABJICHUC

BUJIOB M3MEHYHBOCTH, UCTIONB3YS 3aKOHOMEPHOCTHU
U3MEHYHBOCTH;
CpaBHUBATb HACJIEJICTBEHHYIO u HEHACIIE/ICTBEHHYO
MU3MEHYUBOCTE;
BBISIBIISITh MOp(OJIOTHYECKHE, (bu3noIOrNUecKue,

MOBE/ICHYECKUE aJaNTallid OPraHU3MOB K cpejie OOMTaHHs U
JEHCTBHUIO KOJIOTUIECKHUX (DaKTOPOB

COCTaBJISITh CXEMBI MTEPEHOCA BEIIECTB U DHEPTUH B DKOCHUCTEME
(uenu nuTaHus);

OLIEHUBATh  JOCTOBEPHOCTH OHMOJIOTHYECKOH HH(MOpMAIHH,
MOJTYYEHHOH M3 Pa3HBIX MCTOYHHMKOB, BBLACIATH HEOOXOIMMYIO
uHbOpMALMIO IS WCIONB30BaHHA €€ B yueOHOI
JESTEILHOCTH M PEIICHUU MPAaKTUYECKHX 33/1a4;

MMpEaACTaBJIATH 6I/IOJIOFI/I‘-ICCKyIO I/IH(l)OpMaIII/IIO B BHJC TCKCTAa,
Ta6J'II/II_IBI, Fpa(I)I/IKa, aumarpaMMmbl M OC€JIaTb BBIBOABI Ha
OCHOBAHMHU MPCACTABICHHBIX JaHHBIX,

OneHuBaTh  pOJIb  JOCTHIKEHUH  TGHETUKH,  CEJICKIIHH,
OMOTEXHOJIOTH B TMPAKTHYECKOW JCSITEILHOCTH YEJIOBCKAa W B
COOCTBEHHOM JKHM3HH,

OOBSICHATH ~ HEraTWUBHOE  BIMSHHUE  BEMIECTB  (QJIKOTOJIA,
HUKOTHHA, HApKOTHMYECKHX BEIIECTB) Ha (opMHpOBaHHE U
pa3BUTHE 3apOJIbIIIA YEIIOBEKa,

0OBACHATH TMOCJICACTBUS BIIMSAHUS MYTArCHOB,

O6’I)$ICH$ITI) BO3MO>XXHEBIC HpI/ILII/IHBI HACJICACTBCHHBIX
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)

36.02.01 Bemepunapus

(K00, HaumeHo8aHue npogeccuu/cneyuanrbHoCmu)

2023



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

TEMA 1. YYHEHUME O KJIETKE

Y CTHBIN OnpocC

1.B 4€M cXOACTBO U pa3inuyuMs MEXIY MPOKAPHUOTAMH U dyKapruoTamu?

2.Kak 1u1a 3BOJIOLHMS )KU3HEHHBIX (hOpM(HA MpUMEpE MPOKAPUOT U 3YKapUOT)?
3.Kak cBs3aHO CTpOCHHE KJIETOYHOW MeMOpaHsbI ¢ €€ GyHKIUIMU?

4.B 4éM CcyTh aKTUBHOT'O M IACCUBHOT'O TPAHCIIOPTA BEIIECTB B KIETKY?

5.'me B kieTke pacnoyioKeHbl (parMeHThl, CIIOCOOHBIE pa3pyliaTh OENKH, >KUPHI U
YIJIEBOJBI?

6.I'ne mpoxoauT cuHTe3 OEIKOB?

7.Kakoil opraHouj KJIETKH OJHOBPEMEHHO Y4YaCTBYET B TPAHCIOPTE IPOIYKTOB
OouocuHTe3a U GOPMUPOBAHUE JTU30COMBI?

8.B xakux opraHoujax KJIE€TKU IPOUCXOIUT MPEBPAIICHUE SHEPTUU MMUIIHU B YHEPTUIO
AT®?

9.B kakux opraHoujiax KJIETKH MPOUCXOAUT MPEBPAIICHUE SHEPTUU COJIHEUHOIO
cBera B 3Hepruro ATD?

10. Kakum o6pa3oM cosmaercs OeCKOHeUHOEe pa3HOOOpa3ue 0eIKoB?

11. Yto coboii mpeacTaBisieT NepBUYHAS CTPYKTypa Oemnka?

12. Kakum 06pa3oM MPOUCXOAUT MEPEXO0/1 MEPBUUHON CTPYKTYPHI MOJIEKYJT O€Ka BO
BTOPUYHYIO, 4 3aTEM — B TPETUUHYIO U YETBEPTUUHYIO?

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

14. KakoBbI yCIIOBHSI OCYILIECTBICHUS POTOCUHTE3A?

15. B Kakux CTpyKTypax KJIETKH NpoTeKaeT (hOTOCUHTE3?

16. YUto nmpoucxoaut B cBETOBYIO a3y orocunresa’?

17. Kakoe XMMHYECKOE COECIMHEHHE OCYILIECTBISIET — JHEPreTHYECKYIO CBS3b B
CBETOBOI 1 TEMHOBOH (ha3bl?

18. Kakum 00pa3oM MOKHO YCUIUTh (POTOCHUHTE3?

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

TEMA 2. OPTAHU3M. PASMHOXEHUE U UHIAVBUAY AJIbHOE PA3BUTHUE
OPT'AHM3MOB

1. TTouemy niponiecc Aei€HUs KIETKA CUATAETCS BaXKHEUIIINM B dKUBOW MPUPOIE

2. JIaTh XapaKTEPUCTUKY MUTO3a KaK OJJHOTO U3 BaXXHEHIIUX B )KUBOM Mpupojie?

3. [IpeBparenue ¢ HacIEACTBEHHBIM BEIIIECTBOM Ha MPOTSHKEHUH a3 MUTO3a?

4. Nsmenenue ¢ JIHK u xpomocomamu B dazax Muto3a?

5. Ilouemy KJIeTKa SIBISETCSI TEHETUYECKOW €AMHULIEH BCETO KUBOTO?

6. OxapakTepu3oBaTh 0COOCHHOCTU UHTEep(da3 JeeHus Meiio3a, IepBoro U BTOporo?
7. Tlouemy wMelo3 MOXeT oOecnedyuBaTh BO3HUKHOBEHHE KOMOMHATHBHOM
U3MEHYUBOCTHU?

8. B kakoii (aze Meiio3e MpOUCXOIUT KOHBIOTAIMS TOMOJIOTHYHBIX XPOMOCOM ?

9. Kakue ¢hopmbl pa3MHOXKEHHUS 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 HEJb3sI Ha3BaTh PA3MHOKEHUEM.

13. Jlath XapakTepuCTUKy O€CIOIOr0 pa3MHOKEHHUS, IPUBECTU TPUMEPHI?

JlaTh XapaKTepUCTUKY MOJIOBOTO Pa3MHOKEHUS, PUBECTH MPUMEPHI?

14. OxapakTepr30BaTh pa3BUTHE MOJOBBIX KIETOK Y )KUBOTHBIX?

15. Jlatb xapakTepUCTHUKy OHTOreHe3a. lleproapl OHTOreHe3a y OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB?

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

TEMA 3. OCHOBbBI 'EHETUKHA U CEJIEKIIMA

1. Kakoii mporiecc, CBONCTBEHHBI BCEMY J>KHBOMY, OOECIIEUMBAET Mepeaady
HACJIEJICTBEHHBIX CBOMCTB OT pOAUTEIEH TOTOMKAM?

2. Kakum 006pa3om nposiBIsieTCs U3MEHYUBOCTD?

3. Uro coboit mpenicrapisier reH?

4. OxapakTepu3yiTe B3aMOCBSI3b I'€HO — U (DEHOTHTIA.

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

6. UeM oTii4aeTcsi MOHOTHOPUTHOE CKpPEIIUBAaHUE OT AUTHOPUIHOTO CKPEIIMBAHUS?
7. B ueM nposiBisieTcs IpaBuiIo €AMHOO00pa3usi THOPUIOB NEPBOrO MOKOJIEHUS?

8. MoryT i OpraHu3Mbl ¢ OJIMHAKOBBIM T€HOTUIIOM UMETh Pa3Hbld (peHoTHMN, a npu
OJINHAaKOBOM (PEHOTHUIIE — PA3HBIN T'€HOTUI?

9. OxapakTepusynTe nepBbiid 3aKk0H MeHaens.

10. Chopmynupyiite BTOpoil u TpeTuit 3akona Menens.

11.0OxapakTepr30BaTh OCHOBHBIE MOJIOKEHUS TEOPUU HACTIEACTBEHHOCTH.

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.PacckakuTe O CYNIHOCTH THOPHUIIONIOTHYECKOTO MeToja. 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. aiite onpeaeneHus CIeIyIOMUM MOHITHIM: BU]I, OMOIIEHO3, MOMYJISIIH .

2. N3noxxute OCHOBHBIE B3IUIsLIbI HA 3BoronMio JIunnes. KakoBel 3aciyru JInHHes B
pa3BUTUU 3HAHUH O XUBOMU mpupoae? B uém Obutn ero 3a0iyxaeHusi, OIIMOKH?

3. M310xnTe OCHOBHBIE B3IJIsAbI HA 3BoJonHI0 Jlamapka. KakoBel 3aciayru 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 IPOUCXOKICHUE.

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
CaMOCTOSTENIbHYIO HAyKy?

3. Kakue oTpaciu W HayyHble [UCLHMIUIMHBI BXOAST B COCTaB COBPEMEHHOM
9KOJI0TUMn?

4. IIpoOKOMMEHTHPYHTE NEPBBINA 3aKOH IKOJIOTUH

5. KakoBO NpakTU4eCKOe 3HAYCHUE IKOJIOTUN?

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

7. Kakue abuotuueckue (HakTophl, MO BalIeMy MHEHHIO, UMEIOT HauOoJIblliee
3HAYEHHME JJIs1 3€JIEHBIX pacTeHnii? Kakue miist )KUBOTHBIX ?

8. Kakum oOpa3zoM mposBIIsieTcs IecTBUE 3aKOHA MUHUMYyMa?

9. KakuMu 0COOCHHOCTSIMU CTPOCHHUSI, HEOOXOAMMBIMH JIJIsl BEDKUBAHUS B YCIIOBUSX
OTCYTCTBUSL BOJBl U BBICOKHX TeMIeparyp, OO0JaJar0T KUBOTHBIE IMYCTHIHb U
MOYITYCThIHB?

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

11. Yto Takoe TOIEpaHTHOCTh OPTAaHU3MOB, KaK OHA MPOSIBIISETCS?

12. Kak cooTHOCSTCS MEXKAY COOO0M MOHATUS MECTOOOUTAHUE U apea OIpeIeIeHHbBIX
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 npuMepbl 3KOJOTMUYECKUX HUII JIACTOYEK: OEperoBYIIKH, TOPOACKOM,
JIEPEBEHCKOM; MTPOKOMMEHTUPYHTE UX OCOOCHHOCTH.

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

16. Kakue BaM M3BECTHBI B3aMMOIIOJIE3HBIE B3aUMOICHCTBUSL OPIraHU3MOB .

17. IlpuBeanTe mpuUMEpPHI MOJAE3HO-HEUTPAIBHBIX SKOJOTUUYECKUX B3aUMOJIECHCTBUM.
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 copMHpOBaTHCS B MPOIECCE IBOIOLINU?

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 MOMyJSIIUU, C KaKOW IIeJIbI0 MOXHO HCIOJIb30BaTh JAHHBIM
oKa3aTesb?

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



