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1. TACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JUCIUILIAHBI

O/Ab.13 buosaorust

1.1. O6s1acTh NPUMEHEHUSI TPOrPAMMBI Y4eOHOM AUCIUIIIMHBI
PabGouass mporpamMma y4eOHOM IUCHMIUIMHBL (Janee — pabouas Mmporpamma) siBIsSIETCS
YacThl0O OCBOEHHMS MPOrpaMM MOATOTOBKH CIIELHMAIUCTOB CpPEJHEro 3BeHa (Jajee
IITICC3) B cootBerctBUM ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH
10.02.04 Ob6ecneyenne nHGOPMALMOHHON 0€30MACHOCTH TEJIEKOMMYHUKALMOHHBIX

CUCTEM
(ykazamv npogheccuro, cneyuanbHOCmb, YKPYNHEHHYIO 2DYINY (epynnvl) npogeccuti
uIu Hanpasiexue (HanpasieHus) n0O2oMoBKuU)

Pabouass mporpamma yueOnoit muctumumasl OJIb.13 buonoruss MoxeTr ObITH
ucrnoyib3oBaHa no crneunanbHocTsIM CIIO nHa ©6a3e cpenHero (MOJHOrO) OOIIErO
oOpa3oBaHusi, B JIONMOJHUTEILHOM MPO(PECCHOHATLHOM O0pa30BaHMM B paMKax
peanu3anuu IporpaMm NepenoroToBku kaapos B yupexaenusx CIIO.

1.2. Hesaun 1 321244 y4eOHO! JUCUUILINHBI, TPEOOBAHUSA K pPe3yJabTaTamM
OCBOCHUS YUEOHOM TUCHUTIIHHBI

ConmepkaHne MporpaMMbl  00IIe0O0pa3oBaTeNbHON AUCHHUILTUHBI «bromorus
HaIpaBJIEHO HA JOCTHKEHHE CIEAYIOMIMX LEeeH:

dbopMHpOBaHNE y CTYJICHTOB CHUCTEMBI 3HAHWHA O PA3TUYHBIX YPOBHSIX JKU3HH CO
3HAHUEM COBPEMEHHBIX MPEICTABICHUN O XUBOW MPHUPOJE, HABBIKOB IO MPOBEICHUIO
OMOJIOTUYECKUX UCCIEOBAaHUMN C COOJIIOICHUEM ITHUYECKUX HOPM, apryMEHTUPOBAHHOM
JMYHOCTHOM MO3UILIMHU 110 OEPEKHOMY OTHOLICHHIO K OKpY>Karollel cpefe.

3amaun ocBOCHHS 00111e00pa30BaTEILHON TUCITUTIITUHBI:

- hopMupOBaHHE MOHMUMAHUS CTPOCHHS, MHOT000pa3usi 1 OCOOCHHOCTEH KUBBIX

CUCTEM pA3HOTO YpPOBHS  OpraHW3allid, 3aKOHOMEPHOCTEH MPOTEKaHUS

OMOJIOTMYECKUX TPOLECCOB MW SBJICHUW B OKPYXKAIOIIEH cpeae, LeJIOCTHOU

HAYyYHOW KapTUHBI MHUpPa, B3aUMOCBS3EH U B3aMMO3aBHCUMOCTEN €CTECTBEHHBIX

HayK;

- pa3BUTHE YMEHHUS OMPEICIATh JKUBbIE OOBEKTHI B TPHUPOAC, IMPOBOJHTH

HAOJFOICHUS 32 DKOCHCTEMaMHM JJIsl BBISBICHUS €CTECTBECHHBIX W aHTPOIOTEHHBIX

W3MEHCHUH,

- IHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJECHUH;

- popMHUpOBAHME  HABBIKOB  MPOBEJACHUS  MPOCTEHIIMX  OMOJOTUYECKUX

AKCIIEPUMEHTATIbHBIX

- ICCJICIOBAHUM ¢ COOJII0/IEHNEM MpaBml 0€30MacHOro OOpaIieHus ¢ 00BEKTaMU U

000pyIOBaHUEM;

- pa3BUTHE YMEHHUS HCIOJb30BaTh WH(POPMAIIMIO OMOJOTUYECKOTO XapaKTepa W3

pPa3TUYHBIX UICTOYHUKOB;

- popMHUpOBaHNE YMEHHSI NMPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEILHOCTH IO

OTHOUIEHUIO K OKPY’Kalollel cpene, COOCTBEHHOMY 3/10POBbIO, OOOCHOBBIBATH U

co0JiroaTh Mephl MPOPHITAKTUKY 3a00JI€BaHMIA;



- popMupoBaHuE MOHUMAHHS 3HAYUMOCTU JOCTHKEHUN OMOJIOTMYECKOM HAYKH U
TEXHOJIOTUI B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTHH COBPEMEHHBIX
MEJUIIUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA.

PesynpTaThl OOyYeHHS OpPUEHTUPOBAHBI Ha TOJYYEHUE KOMIIETCHIIMM ISt
nocliieayromneil mpoeccuoHanbHON esATEeIbHOCTH KaK B paMKaX JIaHHOW MpeaMETHOU
0o0JacTH, TaK U B CMEXHBIX C Hel oOmacTsax. OHM BKIIOYAIOT B ce0s pe3yJbTaThl
OocBOeHUs 0011eo0pa3zoBaTesibHON auciuminHel B coorBeTctBUU ¢ PI'OC CIIO u Ha
ocHoe ®I'OC COO:

- pacKpbIBaTh Ha MpHUMEpax pojib OHOJIOTHH B (OPMUPOBAHWU COBPEMEHHOU

HAay4YHOU KapTUHBI MUPA U B PAKTUYECKOU IEATEIIBHOCTH JIFOACH;

- IOHMMAaTh W ONMUCHIBATh B3aMMOCBA3b MEXKIY E€CTECTBEHHBIMU HAayKaMu:

ouonoruel, (U3NKON, XUMHUEW; YCTAHABIMBATH B3AaUMOCBS3b MPHUPOIHBIX

SIBIICHUI;

- MIOHUMATh CMBICI, pa3jiu4yaTb MW ONHCHIBATH CUCTEMHYIO CBSI3b MEXIY

OCHOBOIIOJIAralOIMMI OUOJIOTUYECKUMH TOHSATHSAMH: KIJIETKA, OpPraHu3M, BU],

sKocucTeMa, orocdepa;

- UCTIOJIb30BaTh ~ OCHOBHBIE ~ METOJAbl HAYYHOIO IO3HaHMS B  y4eOHBIX

OMOJIOTMUECKUX HCCIEOBAaHUAX, MPOBOJUTH SKCIEPUMEHTHI [0 H3YYECHHUIO

OMOJIOTMUECKUX OOBEKTOB U SIBJICHUH, OOBSCHATH PE3yJbTaThl IKCIIEPUMEHTOB,

aHaJIM3UPOBATh UX, POPMYIUPOBATH BHIBOBL;

- GOpMyJIUpPOBATh THUIIOTE3bl HAa OCHOBAHUM MPEIJIOKEHHON OHOJOTHYECKOMN

uH(pOpMaIMK U NpejiaraTb BApUaHThl IPOBEPKH TMIIOTES;

- CPaBHUBATh OMOJOTUYECKHE OOBEKTHI MEXKIY COOOU MO 33aJlaHHBIM KPUTEPHSIM,

JieaTh BBIBOJIBI M YMO3AKJIFOUEHHS] HA OCHOBE CPABHEHUS;

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

OpraHM3MOB, B3aUMOCBSI3M OPraHW3MOB M OKpYXKAIOIIEH Ccpeapl Ha OCHOBE

OMOJIOTUYECKUX TEOPHUH;

- IPUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX TPYNI OPraHMYECKUX COEAUHEHUN

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

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

OIKCaHUIO, HA CXEMaTUYECKUX M300paKCHUSX; YCTAHABINBATH CBS3b CTPOCHUS U

(GyHKIIUH KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATH MHOTO00pa3ne KIETOK;

- pacrio3HaBaTh MOMYJISLUIO0 U OMOJIOTMYECKUN BUJ] IO OCHOBHBIM MTPU3HAKAM;

- ONUCHIBaTh  (DEHOTUIT ~ MHOTOKJIETOYHBIX PACTEHUH M  KUBOTHBIX  IIO

MOP(OTOTUYECKOMY KPUTEPHIO;

- O0BSACHATH MHOTO00Opa3ne OPraHnu3MOB, IPUMEHSSI HIBOIIOLMOHHYIO TEOPHIO;

- KTacCUPUIUPOBaTh OUOJOTHYECKHE OOBEKTHl Ha OCHOBAaHWUU OJIHOTO WJIU

HECKOJIbKMX CYIIECTBEHHBIX MPU3HAKOB (TUIIbI MUTAHUSA, CIOCOOBI JIBIXaHUS U

Pa3MHOXKEHHUS, 0OCOOEHHOCTH Pa3BUTHA);

- OOBSICHSTH IPUYMHBI HACJIEICTBEHHBIX 3a00JI€BaHUM;

- BBIBIIATh M3MEHYMBOCTH Y OPraHU3MOB; OOBSCHATH MPOSBICHUE BUJIOB

WU3MEHYHMBOCTH, HCIIOJIb3YyS 3aKOHOMEPHOCTHM HW3MEHYMBOCTH; CpPaBHHMBAaTh

HACJIEICTBEHHYIO U HEHACJIEICTBEHHYO H3MEHYMBOCTD;

- BBIBIIATh  MOP(OJIOTUYECKUE, (PU3UOJIOTUYECKUE, IMOBEACHUECKUE aJanTaluu

OpPraHM3MOB K cpejie 0OUTaHuUs U IEUCTBUIO SKOJIOTMUECKUX (PaKTOPOB;

- COCTaBJIATh CXEMBbI IEPEHOCA BELIECTB U SHEPTUU B SIKOCUCTEME (LIENU TUTAHU);

4



- PUBOJIUTDH JOKA3aTENIbCTBA HEOOXOAUMOCTH COXpaHEHUsI OHMOpa3zHOOOpas3us s

YCTOHYMBOTO Pa3BUTHUS U OXPAHBI OKPYKAOLLEH CPEIbI;

- OLIEHUBATh JIOCTOBEPHOCTh OMOJIOTMYECKON HH(OpMALMK, TOJTYyYEeHHOH W3

Pa3HbIX UCTOYHHMKOB, BBIIEIATH HEOOXOAUMYIO MH(POPMALUIO /ISl UCTIOJIb30BAHMS

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

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

quarpamMmbl M JIeJaThb BbIBOABI Ha OCHOBAHMM IIPEJCTaBICHHBIX JaHHBIX; —

OLICHWBAaTh pOJIb JOCTH)KCHUHA TEHETUKH, CEJeKIUH, OWOTEXHOJOTUU B

MPAKTHYECKOH JEATEeIbHOCTH YEeJIOBEKa U B COOCTBEHHOM JKU3HH;

- OOBSICHSTh HETAaTUBHOE BIUSHUE BEIIECTB (AJIKOTOJIA, HUKOTHHA, HAPKOTHUECKUX

BEIIECTB) HAa (JOPMUPOBAHUE U PA3BUTHE 3apO/IbIIIA YEIOBEKA;

- OOBSICHSITD MOCJICJCTBUS BIUSIHUS MyTareHOB;

- OOBSICHATH BO3MOXKHBIE TIPUYMHBI HACJICICTBEHHBIX 3a00ICBaHUIA.

[lepeuncnennple  pe3yabTaTbl OCBOEHUS COOTHOCATCA C  (HOpMHpPYEMBIMHU
KOMITETEHIIUSIMU:

OK 01. Beibupate cnocoObl pemieHus: 3a1ad npodecCuOHATbHON N1eATeIbHOCTH
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM.

OK 02. Mcnosp30BaTh COBPEMEHHBIE CPEACTBA ITIOMCKA, aHAJIN3a U UHTEPIIPETALIUN
uHbpopMauMud W MHGPOPMALMOHHBIE  TEXHOJIOTMM U1  BBINOJHEHUS  3ajad
npohecCuOHANBHOM e TENbHOCTH.

OK 04. D¢ dexTnBHO B3aUMOJEHCTBOBATh U pPa0OTaTh B KOJUIEKTUBE U KOMAaH/IE.

OK 07. ConeiicTBOBaTh COXpPaHEHUIO OKPYKAIOIIEH Cpebl, pecypcocOepeKeHHMIO,
MPUMEHATh 3HAHUSA 00 M3MEHEHUHU KJIMMaTa, NPHHIMIBL OepeXIMBOTO MPOU3BOJCTBA,
3¢ (PEeKTUBHO AEMCTBOBATh B UYPE3BbIUAWHBIX CUTYaIUSX.



2. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUTIJIAHBI

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeH N

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

0omue

I[I/ICIII/IHJII/IHapHLIe

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

B yacTtu Tpy10BOr0 BOCHIMTAHMS:

- TOTOBHOCTh K TpPYyIy, OCO3HaHHUE IIEHHOCTH MAacCTEepCTBa,
TPyRO0JIIO0HE;

- TOTOBHOCTh K AaKTHBHOM JEATCIIBHOCTH TEXHOJIOTHYCCKOH U
COLIMAJILHOM  HAIPaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMHUPOBATH,

IUIAHUPOBaTh U CaMOCTOSITENTLHO BBITIOJIHSATD TaKyro
NESITeNIbHOCTD;
- UHTEpEC K pasnuyHbiM  cdepaM mpodeccuoHanbHOI
NESITEIIbHOCTH,

OBnageHne yHHBEpPCAIBHBIMUA Y4E€OHBIMH TO3HABaTEIbHBIMU
JIEHCTBHUSIMU:

a) 0a30BbIe JJOTHYECKHE TeHCTBHA:

- €caMOCTOATENbHO  (OPMYyJIHUPOBATH U
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIICCTBEHHBIN TMPU3HAK WU OCHOBAHUSA IS
CpaBHEHHUS, KJIaCCU(PUKAIIUU U 0000IIEHHS,;

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

AKTYaJIU3UpOBaTh

- BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B
paccMaTpUBaEMBbIX SIBJICHHUSIX;

- BHOCUTHh KOpPPEKTHBBI B  JEATEIBHOCTb,  OLICHHBATh
COOTBETCTBUE  pPE3YJIbTATOB  LIEJSIM,  OLEHUBATH  PUCKHU
IMOCJIE/ICTBUH JICSITSILHOCTH,

- pa3BUBaTh  KpPEaTMBHOE  MBILUICHHE TPU  PELICHUHU

KU3HEHHBIX TIPOOIIeM

0) 6a30BbIe HCCIIeA0BaTeIbCKHE AeliCTBHS:

- BIAACTh  HABBIKAMH  y4eOHO-HCCIICOBATEIILCKOM W
MIPOEKTHOM JIeATENIbHOCTH, HABBIKAMH Pa3pelieHus IpooieM;

- BBIABIIATH IMPUYNHHO-CJICACTBCHHBIC CBA3U u

- cOpPMUPOBAHHOCTh 3HAHHWA O MECTE€ W POJU OHOJOTHH B
CHUCTeME HAay4YHOrO 3HAaHMS;, (PYHKIMOHAIBHONH TPAMOTHOCTH
YeNoBeKa ISl PEIICHHUSI dKU3HEHHBIX TPO0IeM;

- copMHPOBaHHOCTHL YMEHHUSI PACKpBIBaTh  COJIEp>KaHHE
OCHOBOTOJIATAIOIINX OUOJIOTMYECKUX TEPMUHOB M TTOHSITHIA:

- )KM3Hb, KJI€TKA, TKaHb, OpraH, OpPraHU3M, BU[, MOIYJISALUA,
JKOCUCTeMa, OwolleHo3, Ouocdepa; MerabonmsM (oOMeH
BEIIIECTB U MIPEBpAIllEHUEe JHEPTUu), roMeocTas
(camoperynsanus), OnocuHTEe3 Oenka, CTPYKTYpHas
OpraHu3alys MKUBBIX CHCTEM, JUCKPETHOCTb, CAMOPETYJIsALus,
CaMOBOCITpOM3BEICHUE  (PENpPOAYKIIMA),  HACIEICTBEHHOCTD,
W3MEHYMBOCTb, JHEPro3aBUCUMOCTb, POCT M  pa3BUTHUE,
YpOBHEBasi OpraHu3aIlus;

- copMHpPOBaHHOCT, yYMEHHUS PACKpBIBATH  COJIEp>KaHHE
OCHOBOTIOJIATAIOIINX OUOJIOTMYECKUX TEOPUM U TUITOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIl[MOHHOW, 3BOJIFOLIMOHHOM,
MIPOUCXOXKJACHUS JKU3HU U YEJIOBEKA;

- c()OpMHPOBAHHOCTH YMEHHS PACKPHIBATh OCHOBOIOJATaIOIIHE
Ouosnoruueckue 3akoHbl M 3akoHomepHoctH (I. Mennens,
T. Moprana, H.W. BaBunoBa, 2. I'ekkens, ®. Mromnepa, K.
bapa), rpaHuiibl UX MPUMEHUMOCTH K JKUBBIM CUCTEMAM;

- TMpHOOpeTeHHEe OmMbITa NPUMEHEHUS OCHOBHBIX METOJIOB
Hay4HOTO TIO3HAHUS, WUCIIOJIB3YEMBIX B OMOJIOTHH: HAOIOICHUS
Y OMMCAHUS KUBBIX CUCTEM, IIPOLIECCOB U SABJICHUN;

- OpraHu3allid W TPOBENEHUS OMOJIOTHYECKOTO IKCIEPUMEHTA,
BBIIBIDKEHHSI ~ TUIIOTE3, BBISABICHHUS  3aBUCHMOCTH  MEXITY
WCCIETyeMBbIMA  BEJIMYUHAMH,  OOBSICHEHHMS]  IOJYYCHHBIX
pe3ynabTaToB U (OPMYITHPOBAHUS BHIBOJOB C HCIOJIH30BAHUEM
HAYYHBIX MTOHATHI, TEOPUI U 3aKOHOB;




Koa v HaumeHoBaHue

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

GopMupyembIx

KOMIIETEeH M 00mme JAucuunimHapHbie
aKTyaJIM3UpOBaTh 3a/layy, BBIABUTATh THIIOTE3y €€ pEIIeHHS, |- CPOPMHUPOBAHHOCThL YMEHHUS BBIICIATH  CYIIECTBEHHBIC
HaxOJUTh apryMEHTHI JJi JOKA3aTeIbCTBA CBOMX YTBEPXKICHUM, [IPU3HAKK  BHUPYCOB, KIETOK  MPOKAPUOT M  DYKAPHUOT;

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

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

MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- YMETb HHTErPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obJacrei;

- BBIIBUTaTh HOBBIE HJIEH,
MOAXOABI U PELIEHUS;

- CHOCOOHOCTh HX HCIIOJNB30BaHUS B I03HABAaTEJIbHOU U
COLIMAJIBHOM ITPAKTHUKE

npeaiaraTb OPUIMHAJIBHBIC

OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OHMOTeOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH TPOIIECCOB OOMEHA
BCIIECTB W IPEBpAIICHUS JHEPIUU B KIE€TKe, (POTOCHHTE3a,
IUTACTUYECKOTO W JHEPreTHYECKOro oOOMEHa, XEMOCHHTE3a,
MHTO3a, MEH03a, OIUIOJOTBOPEHHUS, PAa3BUTHS M Pa3MHOKEHHS,
WH/IMBUIYyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHToreHesa), 00prObI 3a
CYILIECTBOBAHME, €CTECTBEHHOTrO0 O0TOOpa, BHA000Pa30BaHMUS,
HPHUCIIOCOOJICHHOCTH OPTraHM3MOB K Cpelie OOWTaHWs, BIIUSHHUS
KOMITOHEHTOB  9KOCHCTEM, AaHTPOIOIE€HHBIX H3MCHEHHH B
JKOCHUCTEMAaX CBOCH MECTHOCTH, KpPyroBOpOTa BEIIECTB W
npeBpallleHre SHEprun B 6uochepe;

- ¢(hOpMUPOBAHHOCTh YMEHHUS peliaTh OHOJIOTUYECKHE 3a71auH,
COCTaBJIATh T'€HOTUIIMYECKHE CXEMBI CKPEIIMBAHMS U PasHbBIX
THUIIOB HaACJICOOBAHUS HpI/I3HaKOB y OpFaHI/I3MOB, COCTABJIATH
CXEMBI TIEPEHOCA BEIISCTB W JHEPIHMH B JKOCHCTEMax (LCmH
IIUTaHWs, ITUIIICBBIC CCTI/I)

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

B o0s1acTH HEHHOCTH HAYYHOT'0 MO3HAHUS:

- c(opMHpPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKH U OOILIECTBEHHOU
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 HAay4HOH NesATeIbHOCTH, TOTOBHOCTD
OCYILIECTBIISATh IPOEKTHYIO U HCCIIEN0BATENBCKYIO
NesITeNIbHOCTh MHIUBUYaIbHO U B TPYIIIIE;

OBnasieHHe YHUBEPCAIbHBIMH Y4E€OHBIMH TI03HABATEJIbHBIMU
JEUCTBUSAMMU:

B) padora ¢ nHopmanmeii:

c(OpPMHPOBAHHOCTH YMEHHH KPUTHYECKH 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, MEIULHMHE, OHOTEXHOJIOTUH;
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 HECKOJBKHUX NCTOYHHUKOB, 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 WHQPOpMAIMU W [EJICBOW ayJAUTOPUU, BBIOHpas
ONTUMAITEHYIO ()OPMY TIPEICTABICHHUS U BU3YaIH3aIlHH;

- OIIGHUBAThH JOCTOBEPHOCTH, JISTUTUMHOCTh MH(OpManuu, ee
COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYCCKHM 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
nH(pOPMAIMOHHON 0€301acHOCTH;

BIIQJICTh HABBIKAMHU PACMO3HABAHUS W 3alIUThl WH(POpPMAIIUH,
WHPOPMAIIMOHHOMN 0€30MaCHOCTH JTMYHOCTH

OK 04. DdpexTrBHO
B3aUMOJICUCTBOBATh U
paboTaTh B KOJIJIEKTUBE

U KOMaH[e

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEJIbHOCTH U
CaMOOIIPEIEIICHHUIO;

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

Osgi1aienne yHMBepCcaJIbHbIMU KOMMYHHMKATHBHBIMH
AEHCTBUAMU:

0) coBMeCcTHasl 1eATeJIbHOCTD!

- TIOHMMATh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW 1
WHIUBUAYAIbHON paboThI;

MIPUHUMATD L€ COBMECTHOM NIEATENBHOCTH, OPraHU30BbIBaTh U
KOOPJIUHUPOBATh NEHCTBUS MO €€ JOCTHXKEHUIO: COCTaBIAThH
IJIaH JCUCTBUHM, pacCHpeAciATb pOJM € 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

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 TIPUPOJAHOM W COLMAJBbHOW CpeAbl, OCO3HAHHE
rJ100aTbHOT0 XapaKkTepa IKOJIOTUYECKUX MPOodIIeM;

- 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;

- pacIupeHue OIIbITa JCATCIIBHOCTH JKOJIOTHYCCKON
HAIIPpaBJICHHOCTHU;
OBJIaICHHUEC HaBBIKaMH 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
TOCTH)KEHH COBPEMEHHOW OHWOJIOTMM W OMOTEXHOJOTHH st
palMoOHAIBHOTO MPUPOIOTIOIH30BAHUS




3. CTPYKTYPA U COAEP KAHHUE YUEBHOM JUCHHUILINHBI
3.1. TeMatuueckuii mjaaH y4eOHON TUCITUTUTMHBI

O/Ab.13 buosaorust

Buja yueOHoii padboThl

KoaunuecTBO 4acoB

1 2
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 74
O0si3aTeIbHAS AYTUTOPHAS YueOHas HArpy3Ka (Bcero)
6m. u.:
TEOPETHYECKOE 00yUeHne 28
IPAKTUYECKUE 3aHATUS 42
CamocTosiTenbHast pabota 00y4yaronerocs
[IpomexxyTouHas arrecranus: 4
muddepeHIMpoBaHHbIN 3a4eT, (IK3aMEeH)
NUTOro 74
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3.2. Conep:xkanue o0yueHus no ydeonou nucuunianne O/1b.13 buoJsorus

HaunMeHoBaHue pa3aesioB u Copepxanne yue0HOro matepuasa (0CHOBHOe M pogecCHOHAILHO-OPHEHTHPOBAaHHOE), Oo0bem dopmupyemMbie
TEeM JiabopaToOpHbIe U MPAKTHYECKUe 3aHATHSA, MPUKJIATHOH MOAYJIb (IPH HAJTMYUM) 4acoB OK
1 2 3 4
Pa3nen 1. KneTka — cTpyKTYpHO-QYHKIHMOHAJIBHASA €IUHULA KUBOT0 20
Tema 1.1. OcHOBHOe coepxanue 2
buousorus kak Hayka. Oomasi | CoBpeMeHHBIE OTPACIH OMOIIOTHYECKNX 3HAHUH. Y POBHH OpraHU3aINH KUBOH MaTepun. OOmas 2 OK 2
XapaKTEePUCTHKA KU3HU XapaKTepPUCTUKA )KM3HH, CBOMCTBA )KHUBBIX CUCTEM. XMUMHUUECKUN COCTaB KIIETOK.
T La OcHOBHOe cojiep:KaHne 10
C ema 1.2 Knerounast teopus (T. [lIBanu, M. llneiinen, P. Bupxos). CTpoeHre TpOKapHOTHIECKOM KIIETKH. 2
TPYKTYpHO- CrpoeHue sykapuoTudeckoi kinetku. Heknerounsie popMel sxu3HU (BUPYCHI, OakTepruodaru) OK-1,0K-2
(pyHKuMOHAILHAS OK-4
JlaGopaTopHas padoTra CTpoeHHUE KIETKH 4
OpTraHu3anMs KJIeTOK
IpakTnyeckas padora BupycHsie 1 OakTepraibHbie 3a00IeBaHHS 4
Tema 1.3. OcHOBHoOE coiepKanmne 5
CTpyKTypHO- XpomocoMmHas teopus T. Moprana. Ctpoenue xpoMocoM. I'eHeTuueckuii KoJ 1 ero CBOMCTBa 1 OK-1
¢pyHkunoHanbHbIE PaKTOPbI | [IpakTHueckas padora Ne 2: Penienue 3a1a4 Ha ONpeieIeHHE MOCIIEI0BATENEHOCTH HYKIEOTH/IOB, 4 OK -2
HaCJIeACTBEHHOCTH AMUHOKUCIIOT.
Tema 1.4. OcHoBHOE coepxkaHue 1
O0MeH BemecTB Mertabonusm. Tunel oOMeHa BelecTB: aBTOTPO(HBIN B reTepoTPOQHBINA, a3pOOHBINH 1 aHAIPOOHBIH. 1 OK - 2
npeBpalieHne YHEPruu B ITnactuueckuii o6MeH. PoTocHHTE3. XEMOCHHTES
KJIeTKe
Tema 1.5. OcHOBHOE cojiep:KaHne 2 OK - 2.0K - 4
Ku3HeHHBINH IUKJI KJIEeTKH. Knerounslii nuki. MuTo3, Melio3 1 ’
Muro3. Meiio3 MonekynspHblil YpOBEHb OPTaHU3ALIMH KUBOTO 1
Pasnen 2. CTpoeHue U pyHKIUM OPpraHu3Ma 18
OcHoBHoOe coepxanme 2
Tema 2.1. P OK -2
MHorokiaeTo4HbIe OpraHu3MBl. B3aumocBs3n OpraHoB U CUCTEMBI OPraHOB B MHOT'OKJIETOYHOM 2
CTtpoeHue opranusma OK-4
opraam3me. ['oMeocTas opraHn3Ma u ero nojjep>kaHue B MPOoIecce KU3HEACITEIbHOCTH
Tema 2.2. OcHoBHOe coepkanue 2 OK-?2
D®opMbI pa3MHOKEHHS ®DopmbI pa3MHOXKEHHS opraHn3MoB. ['amerorenes. CTpoeHue MojoBhIX KiIeToK. OIUIoI0TBOpEeH e 2
OPraHU3MoB
Tema 2.3. OuTorenes OCHOBHOE CoIep>KaHue 2 OK-2
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HaumeHoBaHue pa3/iesioB U Copaepxxanue yueoHOro matepuaa (0CHoOBHoe 1 pogeccHoHAILHO-OPHEHTHPOBAaHHOE), Oobem dopmupyemMbie
TEeM JIabopaToOpHbIe U MPAKTHYECKUe 3aHATHSA, MPUKJIATHOH MOAY b (IPH HAJTMYUM) 4acoB OK
pacTeHHid, ")KHBOTHBIX H WNnauBumyansHoe pa3BUTHE OPTaHU3MOB. DMOPHOTEHE3, TOCTAMOPHOHANBHEIHN niepuo. [Ipsmoe u 2 OK -4
YyeJioBeKa HenpsaMoe pa3BuTHe. bronorndeckoe crapeHue u cMepTh. OHTOTeHE3 PaCTEHH.
Tema 2.4. OcHOBHoOE coepsKaHue 4 OK-2,0K-4
3aK0HOMEPHOCTH OcCHOBHBIE TOHATHA T€HETUKHU. 3aKoHbI I'. Mennens -
HacJIeI0BAHUA IIpakTnyeckas padora Pemienue 3a1a4 1o reHETUKE 4
OcHOBHOE COep:KAHNE 6 OK-1
3axonsl T. Moprana. CrersieHHOe HaclieJOBaHHE TeHOB, HapyIeHne cruerienus. Hacienoanme 2 OK -2,
Tema 2.5. MIPU3HAKOB, CIETUIEHHBIX C TIOJIOM
CuenJieHHOe HacJief0OBaHUe
HpH3HAKOB IIpakTuyeckast padora Perienue 3a71a4 Ha onpesiesieHHe BEPOSATHOCTH BOZHUKHOBEHUS 2
HaCJICACTBCHHLIX ITPU3HAKOB IIPU CHCTIJIICHHOM HACJICOBAHUN
IpakTnyeckas padora Ctpoenue u pyHKIMK OpraHU3Ma 2
Tema 2.6 OcHOBHOe coep:KaHue 2 OK-1
3akoHOMepHOCTH W3MeH4nBOCTD, €€ BUABI. 3aKOH TOMOJIOIMUYECKHUX PSI0B B HACJIEICTBEHHON U3MEHUHBOCTH. OK -2
H3MEHYHBOCTH MyTranponnasi TeOpys U3MEHYUBOCTH. OK-4
Ilpomescymounas ammecmauusn (Ougpghpeneyuposannutii 3auem) 2
Paznen 3. Teopust 3BosTIOIIMA 6
Tema 3.1. OcHoBHOE coepKaHne 2 OK-2
Hcropust 3B0IIONHOHHOTO OBOIOIMOHHBIE Teopyur. CHHTETHYECKAast TEOPHSI IBOJIIOLINU U €€ OCHOBHBIE TIOJI0XKEHHSL. 2 OK-4
yueHnusi. MUKpO3IBOJIIONUS MHKPO3BOTFOLHST
Tema 3.2. OcHOBHOE cojiep:KaHne OK -2
Maxkpo3BoJonusi. MakpoaBodtonusa. @PopMbl U OCHOBHBIE HANPABJIEHUSI MaKpo3BoItouu. [IyTn nocTrxenus 1 OK-4
Bo3nnkHOBeHHE H pa3BUTHE OHMOJIOrMYECKOro mporpecca.
JKU3HH Ha 3emJie
Tema 3.3. OcHoBHOE coepxkaHue 2 OK -2
ITIpoucxoxaenue 4eaoBeKa — | AHTPOIOJOTHS — HayKa O yesoBeke. OCHOBHBIC CTa/IMU aHTpoIoreHe3a. UenoBeueckne pachl U UX 1 OK-4
AHTPONOTeHe3 €MHCTBO.
Pa3nen 4. Dxoaorus 18
Tema 4.1, OcHOBHOe coep:KaHne 1 OK-1,0K-2
Ikosaoruyeckue GakTopbl M |Cpenpl oGuTaHs OpraHu3MoB. Kiaccupukaius s5KoIoruaeckux (GpakTopos. 1 OK -7,
cpeabl JKU3HA
Tema 4.2. OcHOBHOE coepKaHHe 5 OK-1,0K-2
IHonyasinms, cooduiecTBa,  (JKOJIOTHUYECKAs XapaKTEPUCTHKA BUA U NOMyIIAuU. CBsI3U MEXIy OpraHu3MaMu B OHUOIICHO3E. 1 OK -7,
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HaumeHoBaHue pa3/iesioB U Copaepxxanue yueoHOro matepuaa (0CHoOBHoe 1 pogeccHoHAILHO-OPHEHTHPOBAaHHOE), Oobem dopmupyemMbie
TEeM JIabopaToOpHbIe U MPAKTHYECKUe 3aHATHSA, MPUKJIATHOH MOAY b (IPH HAJTMYUM) 4acoB OK
IKOCHCTEMBI IMpakTnyeckas padora PereHne pacueTHBIX 3a1aHHIA IO IEPEHOCY BEIIECTBA U SHEPTUHU B IKOCHCTEMAxX 4
C cocTaBJIeHHE TPOPUUECKHUX LEeTel U TMPaMUI.

Tema 4.3. OCHOBHOE CO/lep/KAHIe 1 OK-1,0K -2
Buocdepa - rnodanbHan brocdepa — xuBas ob6onouka 3emun. Pazsutie mpencrasnenuii o 6nocdepe B Tpyaax B.M. OK -7,
IKO0J0ru4ecKasi cucreMa Bepnuaackoro. Kpyrosopots! BemiecTs. I 1o6anbHbIe 3K0I0THIECKHE TTPOOIEMBI COBPEMEHHOCTH

Tema 4.4. OcHOBHOe coiepKaHne 5 OK-1,0K-2
Bimsinue aHTPONOreHHbIX AHTpOTIOTeHHBIE BO3/IeiicTBHA Ha Onocdepy. 3arps3HeHns Kak BUJ aHTPOIIOTEHHOTO BO3JICHCTBHSL. 1 OK-4,0K -7

$axTopos na 6uocepy IMpakTudeckas padora OTX0/bI IPOM3BO/CTBA 4
Tema 4.5. OcHOBHOe coep:kaHne 6 OK -2
Bausinue conuaibHO- 3110p0131)e U ero cocrapiisitonue. @akTopsl, MOJIOKUTEIBHO U OTPULIATENIHHO BIUSIOLIME HA OPTaHU3M 2 OK-4
IKOJOrHIECKHX (PAKTOPOB HA |genoBeka. BHOXMMUYECKUE aCTIEKThI PALIMOHATLHOTO IUTAHKS OK-7
310pOBLE Y€10BCKA JIaGopaTopHas padora BiusiHue abnotndyeckux hakTopoB Ha 4eJIOBeKa (HU3KUE U BHICOKHE 4
TemMreparypsl)
Pasznen 5. buosiorust B :xu3uu 10
Tema5.1. OCHOBHOE COjlep/KaHne 6
broTeXHOJI0rHH B KU3HH broTexHOMOTMS KaKk HayKa M Mpon3BoACcTBO. OCHOBHBIE HAITPABIICHUS] COBPEMEHHOW OMOTEXHOJIOTHH. 2 OK-1,0K-2
Kaixaoro IpakTuyeckoe 3ansiTue. Keiicsl Ha aHanu3 HHPOPMALMU O HAYYHBIX JOCTIKCHHUSAX B 00JIaCTH 4 OK -4,
FeHETHYECKUX TEXHOJIOTUH, KIIETOUHOU WH)KEHEPHH, TIHIIEBBIX OMOTEXHOIOTHIA.
Tema 5.2.3. OcCHOBHOE COePKAHME OK-1,0K-2
buorexnoJsioruu u 4 OK — 4,
TEXHUICCKHE CUCTCMBbI IpakTnyeckue 3anaTus. Pa3surne OHOTEXHONOTHH € MPUMEHEHUEM TEXHUUECKUX CUCTEM
IIpomescymounan ammecmayus (Oughgpeneuuposannsiii 3auem) 2
Bcero: 74
W3 HUX MPAKTHYECKUX 3aHITHI 42
JIeKIHi 28
CaMOCTOSITeJIbHAS padoTa -
3ave 4
IK3aMeH -

13




4. YCJIOBUSA PEAJIN3AIIAU ITIPOTPAMMBI YUEBHOM
JANCHUITJINHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanmzamuss mporpamMmbl  TUCIHUIUIMHBI ~ TpeOyeT Hamuums  KaOWHeTa
«buonorun, MUKpOOHOJIOTHH U OXPaHbI TPYAa»

O6opynoBanue yueOHOro KaOUHeTa:

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

- KOMIUIEKT Y4eOHO-METOAMYECKON TOKyMEHTaluu (Yy4eOHUKA M ydeOHBIC
nocooms, KapTOYKU-3aJaHUS, KOMIUICEKTHl TECTOBBIX 3aJaHHid, JJIEKTPOHHAsS
CIIPaBOYHO-yUYeOHAs TUTEpaTypa, MyIbTHMEINHHBIC 00YJarOIINe TPOrPaMMBI);

- HAarJBSIIHBIE TTOCOOMS (CXEeMBI, TaONIUIbI, N300pa3uTENbHBIE U HATYpaTbHBIC
oco0usI, TMHAMHYECKHUE TTOCOOHS, KOJUICKITUH 10 00IIei OMOI0THH);

- KOMIUICKT KOMIBIOTEPHBIX MPE3CHTAITHIH.

Texaudeckue cpeacTBa 00yIeHU:

- KOMIIBIOTEP, PUHTEP, TPOCKTOP,

- MHKPOCKOIIBI, MUKPOITPETIapaThl,

- METOIMYECKHUE ITOCOOH.

Ilpusooumcs nepeuenv cpedcms 00VueHUs:, BKIIOUASL MPEHANCcePbl, MOOeU, MAaKemsl,
060py00661H1/l€, mexrnHuueckKkue cpeécmga, 6 m. Y. ayduoewyaﬂbele, KOMNnblOmMeEpPHsvle U
mejleKOMMYHUKAYUOHHble U nl. N. (KOJZULIQCI’YIGO He yzca%zeaemc;z)

TpeGoBanus K KBaIM(PUKAIUU TEAArOTMUECKUX KaJpOB, OCYIIECTBISIOMIUX
pean3anuio IITICC3 1o CHEINAIBHOCTH, JTIOJKHBI o0ecIeunBaThLC
MeJarorHIeCKUMA  KaJpaMH, HWMEIONTUMHU CcpeaHee Tpo(ecCHOHaIbHOE, BBICIIIEE
o0pa3oBaHuEe, COOTBETCTBYIOIIEEC MPOPUIIO MpenojaBacMoil y4eOHOM AUCIUTIIIUHEI.
OnBIT ACATENBPHOCTH B OPTaHU3AMMAX COOTBETCTBYIOMIEH MPOohecCHOHATBHOU Chephl
SABJISIETCA  00s3aTeNbHBIM JUIsl  TperojiaBaTesiel, OTBEYAIOIUX 3a OCBOCHUE
oOyyaromumcs mpohecCUOHAIBHOTO Y4e0OHOT0 1UKJIA.

[IpenogaBarenu NoJy4arOT JOMOJIHUTEIBLHOE TPOQECcCHOHaTbHOE 00pa30BaHKe
M0 TIpOrpaMmam TOBBIIMICHUS KBaTU(UKAIIMK, B TOM 4YHUCle B (pOpME CTaXKUPOBKHU B
PO MIBHBIX OPTaHU3AIMAX HE PEKe OJTHOTO pa3a B S JieT.

4.2. Nudpopmanuonnoe o0ecneuyeHune o0y4eHmus. Ilepeyenn
peKoOMeHayeMbIX Y4YeOHbIX wu3aaHuil, WHTepHeT-pecypcoB, AONOJHHUTEIbHOI
JIUTEPATyPbl

OcHOBHBIC TICUATHBIC u3aaHusd

1. buonorus. 10-11 knacc (yriyOJeHHBIH YPOBEHbB): YUYEOHUK IJIsi CPEIHETO
obmero obpaszoBanmst / B. H. Sperun [u ap.]; mom oOmei penmakmuein B. H.
SpeiruHa. — 2-e uzn. — Mocksa: M3aatensctBo Opaiit, 2022.

2. OO6yxoB, Jl. K. buosnorus: KI€TKU U TKaHU: Y4eOHOE mocoOue JjIsi CPETHETO
npodeccuonanbaoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e usn.,
nepepad. u gon. — Mocksa: M3gatensctBo FOpaiit, 2022. — 358 c.
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3. buonorus: y4eOHMK M TPAKTUKyM IS CPEAHETO MNPOQPECCHOHATBHOIO
obpazoBanus / B. H. Speirun [u ap.]; nox penakiuei B. H. Speiruna. — 2-e uza. —
Mocksa: U3narensctBo FOpaiit, 2022. — 378 c.

HOHOJIHI/ITCJ'II)HBIG HNCTOYHUKH

4. Tewinop . buonorus: 8 3 1. T. 1 / 1. Teitnop, H. I'pun, Y. Crayt; noa

pen.P. Comepa ; mep. 3- ro anrn. uzn. — 14-e uzn. —M. : JlabopaTopusi 3HaHUM,
2022 — 454 c.

5. IlaBmoBa, E. WM. DOxomorus: y4eOHMK ¥ TPAKTUKYM JUISI CPEIHETO
npodeccuonanbHoro odpaszopanus / E. M. [lasnora, B. K. HoBukoB. — Mockaa:

N3parensctBo FOpaiit, 2022. — 190 c. 45

6. Epemuenxo, O. 3. buonorusi: yuenue o Ouocdepe: yuebHoe nmocodbue s
cpennero mpodeccronansHoro o6Opazoanus / O. 3. Epemuenko. — 3-¢ wu3m.,
nepepad. u non. — Mocksa: M3gatensctBo FOpaiit, 2022. — 236 c.

7. baunos, JI. H. DOxonorus: yudeOHoe mocoOue s  CpPEeaHEro
PO EeCCUOHAILHOTO 00pa30BaHUs

8. /JI. H. biiunog, B. B. Ilonsakosa, A. B. Cemenua; moja o6rmieit pepakuueit Jl.
H. biimnoBa. — Mocksa: U3natensctBo Opaiit, 2022. — 208 c.

DJIEKTPOHHBIE U3/IaHUS

9. buonorusa. 10-11 kmacc (yriyOJieHHBIH YPOBEHB): YUYCOHHUK JJII CPEIHETO
obmero oOpaszoBanusi / B. H. Speirun [u 1p.]; mox obmeit penakiuein B. H.
SApeiruHa. — 2-¢ mw3n. — MockBa: M3marensctBo IOpaiit, 2022. — 357 c. —
(Hapomnoe npocsemenue). — ISBN 978-5- 534-15630-0. — TekcT: 371eKTpOHHBIH //
Oo0pa3zoBarenbHas miatgopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/509241

10. O0yxoB, /I. K. buonorusi: kj1eTku v TKaHU: yueOHOe MocoOue sl CpeaHEro
npodeccuonansuoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e usn.,
nepepad. m nmon. — MockBa: MzparenbctBo [Opaiir, 2022. — 358 c. —
(ITpodeccronanbHOe 00pa3oBaHuUe).

11. — ISBN 978-5-534-07499-4. — Texkct: anekTpoHHbIHN // OOpa3oBaTenbHast
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494034

12. buosnorus: y4eOHWK W MPAKTHKYM JUIsl CPEAHETO MPOQECCHOHATBHOTO
obpazoBanus / B. H. Speirun [u gp.]; non pexakuueit B. H. Spsiruna. — 2-e uzn. —
Mocksa: WznmarensctBo FOpaiit, 2022. — 378 c¢. — (IIpodeccuonanbHoe
obOpazoBanne). — ISBN 978-5-534-09603-3. — Tekct: dIEKTpOHHBIA //
OopasoBarenbHas miathopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/489661
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5. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUS YUYEBHOM

JUCHUILIAHBI

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

DopMBbI U METOBI
KOHTPOJISI M OLlEHKHU
pe3yJabTaToB 00y4eHHusI

1

2

PackpeiBaTh Ha mpuMepax poiib OHONOTUM B (POPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTHHBI MHUpa M B IPAKTUYECKOU
JIeATEIILHOCTH JIIOJICH;

MOHUMATh U OMUCHIBATH B3aUMOCBS3b MEXAY €CTECTBEHHBIMHU
HayKaMmu: Ouosoruei, GU3uKon, XUMHEH;

YCTAHABJIMBATH B3AUMOCBA3b ITPUPOIHBIX HBHCHI/IP'I;

MMOHUMATh CMBICH, pa3finyaTh U ONHCHIBATH CHUCTEMHYIO CBSI3b
MEXYy OCHOBOIIOJIATAIONIMMH OHOJOTUYECKUMH TOHATHIMHU:
KJIETKA, OPTaHU3M, BHJI, SKOCHUCTeMa, Onocdepa;

HCIOJIb30BATh OCHOBHBIC MCTOJAbI HAYYHOI'O IIO3HAHUA B

y4eOHBIX  OMOJOTHMYECKHMX  HCCICAOBAHUSAX,  MPOBOJIUTH
HKCHEPUMEHTHl [0 H3YYEHHIO0 OHOJOrMYECKUX OOBEKTOB H
SIBJICHU, OOBSCHSTD pe3yJIbTaThI JKCIIEPUMEHTOB,

AHaJIM3UPOBATh UX, q)OpMy.]'II/IpOBaTB BBIBO/JFBI,

CDOpMan/IpOBaTL THUIIOTC3bl Ha OCHOBAHHH HpeHHO)KeHHOﬁ

Ouosornvyeckoii  mHboOpManIMKM M TpenaraTb  BapHAHTEHI
ITPOBEPKHU TMIIOTES;
CpaBHMBaTh OHMOJOTMYECKHE OOBEKTHI MEXAy Cco00l 1o

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

000CHOBBIBATh €IMHCTBO >KMBOM U HEKHUBOMU npupoabl, poaACTBO

KHUBBIX OpTraHru3MoB, B3alMOCBA3U OpTraHnu3MOB u
OKpy>KaroIiel cpepl

Ha OCHOBE OMOJIOTHYECKUX TEOPHil;

IPUBOANTH IpUMEPbI BEIIIECTB OCHOBHBIX rpymnmn

OpPraHMYECKUX COCIUHEHHUM KJIETKH (OENKOB, )KHPOB, YIJIEBOJIOB,
HYKJIEMHOBBIX KHCIOT);

OOBACHSTH MHOT000pa3ue
HBOJIIOIIMOHHYIO TEOPHUIO;

OpraHnu3mMoB, IIPUMCHSA

pacrno3HaBaTh KJIETKH (IIPOKapUOT M D3YKapHOT, PacTeHUH U
’KMBOTHBIX) TIO ONHCAHMIO, HA CXEMAaTUYECKUX H300paKeHUsX;
YCTaHABIIMBATh CBA3b CTPOCHUS W (QYHKUMH KOMIIOHEHTOB
KJIETKH, 0OOCHOBBIBATH MHOT000pa3ne KIETOK;

pacro3HaBaTh  TMOMYJIANNIO W OWOJOTHYECKUUA  BUA TIO

OCHOBHBIM IIPHU3HAKAM;

ONHUCHIBAaTh (PEHOTUIl MHOTOKJIETOUYHBIX PACTEHUH U JKUBOTHBIX
110 MOP(OJIOTHYECKOMY KPUTEPUIO;

KHaCCI/I(I)I/II_[I/IPOBaTB OnoJIornyeckue OOBEKTHI HAa OCHOBAaHHH
OAHOI'0 HJIM HECKOJBKHUX CYHICCTBCHHBIX IIPHU3HAKOB (TI/IHI)I
IIUTaHuA, CITIOCOOBI AbIXaHUSI W Pa3MHOKCHHA, 0COOEHHOCTHU

Y CTHBINM KOHTPOJIb U
CaMOKOHTPOJIb, TUCbMEHHBIN
KOHTPOJIb U CAMOKOHTPOIb,
IIPAKTUYECKUHA KOHTPOJIb U
CaMOKOHTPOJIb;
VHAWBUYAJIbHBIN U
({poHTaNbHBIN OIpoC,
TECTUPOBAHUE,
CaMOCTOSITEIIbHBIE
MUCbMEHHBIE PA0OTHI,
JUKTaHTBI, BBITIOJTHEHHE
IIPAKTUYECKUX 3aJaHUil Ha
MPAKTUYECKUX 3aHATHIX,
3aIyTa TBOPUYECKUX padoT,
IIPOEKTOB.
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Pe3yabTarnl 00yuyeHust

DopMbI 1 METOABI
KOHTPOJISA M OLEHKH
pe3yJbTaToB 00y4eHus

pa3BUTHS);

OOBICHATD IMPUYHHBI HACJICACTBCHHBIX 3a6OJIeBaHI/II71;

BBIABJIATH K3BMCHUYUBOCTD Y OPraHU3MOB; OOBICHSITH IIPOABJICHUC

BHUI0B U3MCEHYHNBOCTH, HCIIOJIb3Ys 3dKOHOMCPHOCTH
N3MCHYHBOCTH,
CpaBHHBATb HaCJICACTBCHHYIO n HEHACJICACTBCHHYIO
N3MCHYHMBOCTD,
BBISIBJISITH Mop(bonornqecm/le, q)HSI/IOJIOFI/I‘ICCKI/IC,

MOBEJICHYECKUE aJlallTalli OPraHU3MOB K cpejie OOMTaHus U
JIHCTBHIO KOJIOTHYECKHUX (DaKTOPOB

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

OLICHUBAaTh JOCTOBEPHOCTH OHOJIOrHYECKOM I/IH(bOpMaHI/II/I,
HOJIy‘IGHHOfI M3 pa3HbIX UCTOYHHKOB, BBIACIIATH HGO6XOI[I/IMYIO
I/IH(bOpMaI_[I/IIO JJIA HCIIOJIBb30BaHHUA €C B y‘Ie6HOI71
ACATCIIbHOCTU U PCIICHHUU NPAKTHUYCCKUX 3a1a4,

IPEJCTaBIATh OUOJIOTUYECKYI0 MH(POPMALMIO B BHJE TEKCTa,
Tabmunpl, rpaduka, aMarpaMMbl W JeTaTh  BBIBOJIBI  HA
OCHOBAHMM INIPEICTABJICHHBIX JaHHBIX;

OuenuBaTh  poJIb  JOCTMIXKEHUH  TEHETUKH,  CEJIEKIIHH,
OMOTEXHOJOIH B IPAKTHYCCKON HESATEIBHOCTH YEIOBEKAa M B
COOCTBEHHOM JKHM3HH;

OObsCHATH  HEraTMBHOE  BJIMSHHUE  BEHIECTB  (QJIKOTOIIs,
HUKOTMHA, HApPKOTMYECKUX BEUIECTB) Ha (opMupoBaHUE H
pa3BUTHE 3apOJIbIIIA YEIIOBEKA,

00BACHATH IOCJICACTBYA BIIMAHUA MYTAarCcHOB,

00BSCHATH BO3MOKHBIE MIPUYUHBI HACJIEICTBEHHBIX
3a00JIEBaHUIA.
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[Ipunoxenue 1
[TOJIMTEXHUYECKUI KOJUJIEDK ®EJEPAJILHOI'O
I'OCYJAPCTBEHHOI'O BIOJP)KETHOI'O OBPA3OBATEJIBHOI'O
YUPEXXJIEHVS BBICILIET'O OEPABOBAHU S
«JIVTAHCKUI T'OCYIAPCTBEHHbBIN ATPAPHBIN YHUBEPCUTET
MUMEHU K.E. BOPOILIMJIOBA»

KOHTPOJIbHO-OIIEHOYHBIE CPE/ICTBA
y4eOHOM TUCIUTLTNHBI

O/lb.13 buonozusn

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

10.02.04 Obecneuenue unghopmayuonnoii 6ezonacnocmu

mMeNeKOMMYHUKAUUOHRHBIX cucmem
(K00, HaumeHoBaHue npogeccuu/cneyuarbHOCmu)

2023
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJISl IPOBEACHUS] IPOMEKYTOYHOM aTTeCTAlMU
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 111a 3BOJIOLMS )KU3HEHHBIX (hOpM(HA TpUMepe MPOKApUOT U DYKApUOT)?
3.Kak cBs3aHO CTpOCHHE KJIETOYHOW MeMOpaHsbI ¢ €€ GyHKIUIMU?

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

5.'me B KieTke pacnoiioKeHbl parMeHThl, CIIOCOOHBIE pa3pyliaTh OENKH, >KUPHI U
YTJIE€BOBI?

6.I'1e mpoxoauT cHHTE3 OEITKOB?

7.Kakoil opraHouj KJIETKHM OJHOBPEMEHHO YYacTBYET B TPAHCIOPTE HPOIYKTOB
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 oOpa3zom co3gaeTcs 0eCKOHEUHOE pa3HooOpa3ue OEIKORB?

11. Yto coboii mpeacTaBiIseT NepBUYHAS CTPYKTypa Oenka?

12. Kakum 06pa3oM MPOUCXOAUT MEPEXO0/I MEPBUUHON CTPYKTYPhI MOJIEKYJT OeKa BO
BTOPUYHYIO, @ 3aTEM — B TPETUUHYIO U YETBEPTUUHYIO?

13. ITouemy (poTOCHHTE3 BO3MOKEH TOJBKO Y 3€JICHBIX PACTCHUNA?

14. KakoBbI yCIIOBHSI OCYILIECTBICHUS POTOCUHTE3A?

15. B Kakux CTpyKTypax KJIETKH NpoTeKaeT (hOTOCUHTE3?

16. YUto nmpoucxoaut B cBETOBYIO a3y orocunresa’?

17. Kakoe XMMHYECKOE COECIMHEHHE OCYILIECTBISIET — JHEPreTHYECKYI0 CBS3b B
CBETOBOI 1 TEMHOBOH (ha3bl?

18. Kakum 00pa3oM MOKHO YCUIUTH (POTOCHUHTE3?

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

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

1. IToueMy miporiecc AeJI€HUS KJIETKU CUUTACTCA BAXXHEUIITUM B 5KUBOU MPUPOJIE

2. JIaTh XapaKTEPUCTUKY MHUTO3a KaK OJJHOTO U3 BaXXHEHIIUX B )KUBOM Mpupoie?

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

4. Nsmenenue ¢ JIHK u xpomocomamu B dazax Muto3a?

5. Ilouemy kJIeTKa SIBASETCS TEHETUYECKON €UHUIIEN BCETO )KMBOTO?

6. OxapakTepu3oBaTh 0COOCHHOCTU UHTEep(da3 JeeHus Meiio3a, IepBoro U BTOporo?
7. Tlouemy wmeHo03 MOXeT oOecredMBaTh BO3HUKHOBEHHE KOMOWHATHBHOM
W3MEHYMBOCTH?

8. B kakoii aze meito3e MpoucXoIUT KOHbIOTAIHS TOMOJIOTUYHBIX XPOMOCOM ?

9. Kakue ¢hopmbl pa3MHOXKEHHUS BaM U3BECTHBI?
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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. OCHOBBI 'EHETHUKHN U CEJIEKLINN

1. Kaxoil mnpouecc, CBONCTBEHHBIH BCEMYy JKHUBOMY, OOECIEUMBAaET Iepeaady
HACJIEJICTBEHHBIX CBOMCTB OT pOAUTEIEH TOTOMKAM?

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 yeM nposBIIsSIeTCsS] MPAaBUIIO €AMHOO0Opa3usi THOPUAOB MEPBOTO MOKOJICHHUS?

8. MoryT Jin OpraHu3Mbl ¢ OJIMHAKOBBIM T€HOTUIIOM UMETh Pa3HbId (peHoTHMN, a npu
OJINHAKOBOM (PEHOTHUIIE€ — PA3HBIN T€HOTHI?

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, BBITEKAIOIINAE U3 ONBITOB ['. Menaens.
16.Y1o Takoe HEMOIHOE TOMUHUPOBAHUE.

TEMA 4. TIMPOUCXOXIAEHUE W PA3BUTHUE JXHN3HU 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 Pa3BUTHH 3HAHUH O KUBOU Mpupoje? B uém Obutn ero 3a0y K AeHMs, ONTHOKN?

4. 3n0kuTE OCHOBHBIE TTOJIOXKEHHUSI IBOJIIOLIMOHHON Teopuu JlapBuHa.
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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.

PA3JIEJI 6 OCHOBBI OKOJIOI'MHA

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 (HaxTophl, MO BalIeMy MHEHHMIO, UMEIOT HauOoJIbliee
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 cooTHOCSITCSI MEXAy COOOM MOHSATUS MECTOOOUTAHUE U apeal ONpeeICHHbBIX
BUJOB PACTCHUM U )KUBOTHBIX?

13. K kakomy W3 KpUTEpHEB BHJIA MOXKET OTHOCHUTCS XapaKTEPHUCTUKA
MEeCTOOOUTaHUA MPEACTABUTENEH KOHKPETHOTO BUAA?

14. Tlouemy ydeHbIE HA3bIBAIOT DKOJOTHYECKYIO HUINY «mpodeccueid opranuzma?
[IpuBenuTe NpUMEpbl KOJOTHYECKUX HUII JIACTOUEK: OEperoBYIIKHU, TOPOJCKOH,
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 MOJIC€3HO-HEUTPATIBHBIX AKOJOTHYECKUX B3aUMOICHCTBUM.
18. OneHuTe poOah XUITHAYECTBA B )KUBOU Ipupoie. UTo mpor30iIeT ¢ KaKoi-1uoo
AKOCHCTEMOM B CITy4ae MOJHOTO YHUUTOKEHUS XUIITHUKOB?
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19. Kakum o0pa3oM  TPOSBISIIOTCA  CHUMOMOTHYECKHE  B3aWMOOTHOIICHUS
opranu3zmoB? Kak oHu Moriu copMHpOBATHCS B MPOIECCE IBOIOLIUU?

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.
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