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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
OVIL.05. BUOJIOTI'UA

1.1. ObsacTh NPpUMEHEHHUs TPOTPAMMBI

Pabouas mporpamma yuyeOHOro MpeaMeTra SBISETCS YacThIO IMPOTPaMMbI OJATOTOBKHU
CHELMAIHNCTOB cpeiHero 38eHa B coorBercTBUM ¢ PI'OC cpennero obmero odpasosanusi u PI'OC
nmo cmenuanbHOoCTH  (cmemumansHOCcTsAM)  CIIO  26.02.06  Dxkcrmyaranmuss — CyJ0BOTO
AIIEKTPOOOOPYIOBAHUS U CPEJCTB ABTOMATHKHU.
1.2. Mecro y4eOHOro mpeaMera B CTPYKType NPOrpaMMbl NMOATOTOBKH CHENHAJIUCTOB
CpeHero 3BeHa: TUCIMIUIMHA BXOJUT B 00mIeoOpa3oBaTenbHasl MOATOTOBKA 00s3aTebHbIC
y4eOHbIE TPEIMETHI.
1.3. Ieau u 3aga4u yueOHOro npeamMera — TpeGOBaHUs K pe3yJbTaTaM OCBOCHHS Y4eOHOIO
npeamera:

Coneprkanue mporpamMmbl 0011e00pazoBaTeIbHON AUCIHUILTUHBI « broiorusy HanpasBieHo

Ha JIOCTH)KCHHE PE3yJbTaTOB €€ M3ydeHus B cooTBercTBHM ¢ TpeboBanusmu OI'OC COO ¢
yaeroM TnpodeccuonansHoil HampaBieHHocTH PI'OC CIIO. lens u3ydeHHs JAUCIUATIIMHBI
«buonorus» Ha 06a30BOM YpPOBHE — OBJaJIeHHE OOYYAIOIIUMUCS 3HAHUSMH O CTPYKTYPHO-
(YHKIMOHAJIBHOW OpraHu3alliy JKUBBIX CHCTEM pa3HOrO paHra M HpUOOpeTeHUuEe yMEHMH
MCIIOJIb30BATh ATH 3HAHMS JIJIsl TPAMOTHBIX AEMCTBHUI B OTHOLIEHUH OOBEKTOB KUBOU MPUPOIBI U
peLIeHUs Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.
JoctuxeHne 1eau u3ydeHus AUCUUIUINHBL «buonorus» Ha 6a30BOM ypoBHE OOecreunBaeTcs
pELIeHUEM CIIEIYIOINX 3aau:
o OCBOEHHE O0YyYaroIIMMMCS CUCTEMBl 3HAHUH O OHOJIOTMYECKUX TEOpUSX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBWiIaX, CIYXKAIIMX OCHOBOW sl (opMHUpOBaHUS
[IpeJICTaBICHUM 0 €CTECTBEHHO-HAYYHOI KapTUHE MUpa,
0 METOoJlaXx Hay4HOTO MO3HAHHUSA, CTPOCHHHM, MHOTO0O0Opa3vH M OCOOEHHOCTSIX >KHUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHM3alliM, BbIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBaHUSIX B
OHOJIOTHH;
o dbopMupoBaHue y oOyJaromuxcs M03HABATEIbHBIX, UHTEIJICKTYaTbHBIX
U TBOPYECKMX CIOCOOHOCTE B Tpollecce aHamu3a JaHHBIX O MyTSIX Pa3BUTHUS
B OMOJIOTMH HAYYHBIX B3IVISJIOB, UAECH M TOJXO0J0B K U3YyUEHHIO KUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3aluy;
o CTaHOBJIGHHE Yy oOOyyaromuxcs oOmei KyJabTypbl, (DyHKIHMOHAIBHOM TI'paMOTHOCTH,
pa3BUTHE YMEHUHN OOBACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOLIEro MUpa KUBOW MPUPOIBI HA
OCHOBAHMU 3HAHHWH U OMBITA, NOJYYEHHBIX IPU U3yUYECHUH OMOJIOTHH;
o ¢dopmupoBaHue y 0OydarOIIMXCsl YMEHUH WIUTIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKUX
3HAHUW B TPAKTUYECKOW JAESITEIbHOCTH YEJIOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;
o BOCIUTaHHE yOEXKIEHHOCTH B BO3MOYKHOCTH ITO3HAHUS YEJIOBEKOM JKUBOM
IPUPOJIbI, HEOOXOUMOCTH OEPEKHOIO OTHOILIEHUS K HEH, COOJIIO/IEHUSI 3TUYECKUX HOPM IpHU
POBEIEHUH OMOJOrMUYECKUX UCCIIeI0BaHUM;

. OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUIS MOBBIIICHUS YPOBHS 3KOJOTHYECKOM
KyJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
. NpPUMEHEHHE TNPUOOPETEHHBIX 3HAHUW W yYMEHUH B TOBCEIHEBHOM  JKU3HU

JUI OLIEHKM TIOCJIEACTBUN CBOEH JESATETbHOCTH MO OTHOLICHHIO K OKpY’Kaloue cpene,
CcOOCTBEHHOMY 3/I0pPOBBIO, 00OCHOBAaHHUE U COOJIIO/IeHNE Mep TPOPUIaKTUKN 3a00JI€BaHUH.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl Y4eOHOI0 nmpeamera:

Ounas popma odyuenusn

MaKcHUMalbHOW yueOHOU Harpy3ku oOydaromerocst 36 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ay TUTOPHOM yueOHOI Harpy3Kku oOydaromerocst 36 4acos;



CaMOCTOSATENIbHON paboThl o0ydarorierocs () 4acos.
O6mme kommereHuu (gaee — OK) ®I'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMH,
MeTalpeAMETHBIMA M MPEIMETHBIMU pe3ysibTaTaMu o0ydeHus: 6a3oBoro ypoBHs ®I'OC COO
MIPE/ICTABJICHBI B TAOJIHIIC:



Koa n Ilnanupyemsie pe3yJbTAThl 0CBOCHHS AU CHHILINHBI

HanMeHOBaHHe

‘l’OPM“PyeM“uX O6urue JMcuunIMHAPHbIE

KOMIIeTeH Ui
OK O0l. Beibupats | JInuHoCcTHBIE pE3yJibTaThl JODKHBI OTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MeCTE M POJH OMOJIOTHU
croco0bl  pelieHus | TPyAOBOIrO BOCIIMTAHUS: B CUCTEME HAy4YHOI'O 3HaHUs; (QYHKUMOHAIBHOM TIPaMOTHOCTHU
3a1a4y - TOTOBHOCTh K TPYZIY, OCO3HaHHE IICHHOCTH MAacTepCTBa, | YENIOBEKa IS PELICHUS KU3HEHHBIX MPOOIeM.
po)eCCHOHAIBHON | TPy IOIO0ue; [IP6 2. CdopMHPOBAaHHOCT, yYMEHHUS PACKPBIBATH COJICP)KAaHUE
JESTENIbHOCTH - TOTOBHOCTb K AKTUBHOH JAEATEIbHOCTH TEXHOJOIMUYECKOH | OCHOBOIIOJAraloOUIMX OHOJIOTUYECKUX TEPMUHOB M  IIOHSTHUM:
IPUMEHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XHU3Hb, KIJIETKa, TKaHb, OpraH, OPraHWU3M, BUJ, MOIYJALUS,
K Pa3NUYHBIM | HHUIIMUPOBATH, TUNIAHUPOBATh U CAMOCTOSITEIILHO BBITIOIHSTE | IKOCUCTEMa, OnoleHo03, Onocdepa; Mmetabonn3M (0OMEH BEIIECTB
KOHTEKCTaM TaKyto J1esITeIbHOCTb; U NpEeBpallleHHue SHEepruM), TIoMeocTa3 (caMoperyssius),

- WHTEpeC K pamyHeiM cdepam mnpodeccrnoHaTBHON
JEITEIbHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnaseHre YHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
JEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENTLHO (OPMYJIUPOBATh U aKTyaIH3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBECHHBIA NPU3HAK WA OCHOBAHUS
JUTSL CpaBHEHU S, KitaccuuKauu u 0000IeHNS;

- OTIPEEIIATH 1EH JISATSIILHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTpPUBAEMBIX SIBICHUSX;
- BHOCUTb KOPPEKTUBblI B
COOTBETCTBME pPe3y/bTaToB
nocneAcTBuii AeaTeNbHOCTH;
0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMU y4eOHO-UCCIIeIOBATEHCKOM

U TPOCKTHOW JIEATEIHPHOCTH, HABBIKAMHU pa3perieHus
npobiewm;

0eATeNbHOCTb, OUEHUBATb
uenam, oueHunBatb pPUCKU

OmocuHTe3 OeKa, CTPYKTypHash OpraHu3alisi >KUBBIX CHCTEM,
JMCKPETHOCTb, caMOperyJsus, CaMOBOCITPOU3BE/ICHUE
(penponykuus), HACJIEICTBEHHOCTD, M3MEHYHBOCTb,
9HEPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAsI OpPraHU3ALIUS.

[1P6 3. CdopMHpPOBAaHHOCTb YMEHHS PacKpbIBaTh COJCpPKAHUE

OCHOBOIIOJIATAIOIIMX  OMOJOTHYECKMX TEOPHH W THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAaIMOHHOHM, 3BOJIIOIMOHHOM,
MPOUCXO0KICHMS )KU3HU U YEIIOBEKA.

[1P6 4. CdopmupoBaHHOCTH yMEHUs pacKpbIBaTh

OCHOBOIIOJIAraroIe OMOJIOTHYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.U. BasummoBa, 3. I'ekkens,
®. Mrwoumepa, K. bapa), rpaHunbsl uX NpUMEHMMOCTH K KUBBIM
CHUCTEMAaM.

I1P6 5. IlpuoOpereHune ombiTa MPUMEHEHUS OCHOBHBIX METOJIOB
Hay4HOTO MO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOrHH: HAOJIOIEHUS

U ONMCAHUSA JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM; OpraHU3aluu
U TpOBeACHHUS OHOJOTUYECKOTO HKCIIEPUMEHTA, BBIIBUKEHUS
TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAY MCCIELYyEMbIMU
BEJINYMHAMU, 00BsCHEHUS MTOJTyYEHHBIX pe3yabTaTOB
U (QOpMyJIHMpOBaHUS BBIBOJOB C HCIOJb30BAHUEM HAYUYHBIX
MIOHATUN, TEOPUN U 3aKOHOB.




- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H
U aKTyaJIM3UPOBATh 33]1a4y, BBIJIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOIUTh apryMEHTHl s JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHH, 3a/JaBaTh IapaMeTpbl M KPUTCPUHU
peleHus;

- aHAJIM3WPOBATh IIOJIYYCHHBIC B XOJE PEIICHUS 3aJa4d
pe3yNIbTaThl, KPUTUYECKH OILIEHWBATh HX JOCTOBEPHOCTb,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;
pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMBI C YUYETOM aHAIN3a
UMCIOIINXCS MAaTePUAIBLHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYO

U MPAKTHYECKYIO 00JIaCTH )KU3HEICATCILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIE HJIEH,
MOJIXOJIbI U PEIICHUS

npeajaratb OpUIruHAJIbHBIC

I[IP6 6. ChopMHUPOBAaHHOCTh yYMEHHS BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApHUOT U  DYKApHUOT;
OTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OHOreoeHO30B U AKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIIECTB M TPEBpALICHUS HHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO ¥ YHEPreTHUECKOTro 00OMEHa, XeMOCHHTE3a, MUTO034,
Meiio3a,  OMJIOJOTBOPEHHsS, Pa3BUTHA W  Pa3MHOXKEHUS,
WHIUBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00phObI 3a
CYLIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOTICHHOCTH OpPraHU3MOB K cpele OOUTaHUS, BIUSHUS
KOMITOHEHTOB IKOCHUCTEM, AHTPOIIOTEHHBIX W3MCHCHUI
B DKOCHCTEMax CBOEH MECTHOCTH,

KpYroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B Orochepe.

I[IP6 7. CdopMUPOBAHHOCTh YMEHHUS MPHUMEHSTH IOTYYCHHbIC
3HAHUS JUIA OOBSICHEHHS OMOJIOTMYECKHX IMPOLECCOB M SIBICHUH,
JUISL IPUHSATHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

C LIeTIbI0 00ecneueHts 0€30IaCHOCTH CBOETO 3/J0POBBS U 3/10POBbSI
OKPY’KaIOIIMX JIIOJEH, COOJIIOJCHHS 340pOBOTO OOpa3a >KU3HU,
HOpPM TPaMOTHOTO MOBEICHHS B OKPY KaIOLIe MPUPOJAHON cpejie;
MOHMMaHWEe  HEOOXOAWMOCTH  HCIIOJB30BAaHHUS  JOCTIKECHHUH
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTUH I palMOHAJILHOTO
MIPUPOIOTIOIB30BAHHS.

I1P6 8. CdopMupoBaHHOCTb yMEHHUS pelaTb OHOJIOTHYECKHE
3aJ]au, COCTABIIATh TCHOTHITMYECKIE CXEMBI CKPETIIUBAHHSI

JUIS pa3HBIX THIIOB HACTEJOBaHUS TMPU3HAKOB Y OPraHU3MOB,
COCTABIISATH CXEMBI TIEPEHOCA BEIIECTB M SHEPTHUH B SKOCHCTEMax
(uernu nmuTaHUs, MUIIEBLIE CETH).

I[TP6 9. CdopMUpOBaHHOCTP YMEHUN KPUTHUYECKU OIEHUBATH
uHpoOpMalMI0  OMOJIOTUYECKOTO  COJEPXKAHMs, BKIIOYAIOUIYIO
TICEB/IOHAYYHbIC 3HAHHUS W3 PA3JIUYHBIX HWCTOYHHKOB (CpEICTBa
MaccoBoi WHGOpPMAIlMU, HAYYHO-TIOMYJSPHBIE MaTepuabl);
MHTEPIPETHPOBATH THYECKHE aCTIEKTHI COBPEMEHHBIX
UCCIIeIOBAaHUM B OMOJIOTMH, MEIHMLMHE, OHOTEXHOJOTHH;
paccMaTpuBaTh  TIO0ATBHBIE  JKOJOTHYECKHE  TIPOOJIEMBI
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COBpEMEHHOCTH, (OPMHPOBATH IO OTHOIICHHID K HHUM
COOCTBEHHYIO MO3UIIHIO.

I[MIP6 10. ChopmMupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIE
NUCHbMEHHBIC M YCTHBIC COOOIIEHHS HAa OCHOBE OMOJOTHYECKOU
uHpOpMAalMd W3  HECKOJIBKUX  HCTOYHUKOB,  TPAMOTHO

HCITOJIH30BaTh MOHATUHHBIN arrapar OMoJI0ruu

OK 02.
Ucnonb3oBathb
COBPEMEHHBIC
CpelIcTBa  IIOMCKAa,
aHaJm3a

U UHTepIpeTaIuu
uHpOpMaLUN

U MH(POPMAIMOHHbIE
TEXHOJIOTHH TUTST
BBIMIOJTHEHUS  3a/1a4
po(hecCHOHATTLHOM
NEeSTEIbHOCTH

JluyHOCTHBIE pe3yJbTaThl JOJKHBI OTpa)kaTb B YACTHU:
IIEHHOCTH HAyYHOT'O MTO3HAHMUS:

-chopMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha JAaiore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B MOJIMKYJIBTYPHOM MUDE.

MetanpeameTHble pe3yibTaThl TOJKHBI OTPaXaTh:
OBnajiecHUe YHUBEPCAIbHBIMU YICOHBIME TO3HABATEIIBHBIMU
NENCTBUSIMU:

B) pabota ¢ napopmarmei:
- BIIAJICTh HaBbIKAMH
W3  HWCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSITEIHHO
OCYILECTBIISTh TIOMCK, aHasus, CHCTEMaTH3aIUI0
W UHTEPIpETAIUI0 HHPOPMALIMKM PA3THUYHBIX BUIOB U (opMm
MPE/ICTABIICHHUS;

- OIIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTH WH(OpMAIUH,
€€ COOTBETCTBHUE MPABOBBIM M MOPAJIIbHO-3TUYECKUM HOpMaM

nonydyeHus  uHopmanuu

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJTU OUOIOTHH

B CHCTEME HAyYyHOTO 3HAHUA;, (PYHKIHMOHAIBHOH T'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIeM.

I[IP6 7. CdopMUPOBAHHOCTh YMEHHUS MPHUMEHSTH IOTYYCHHbIC
3HAHUS Ui OOBSICHEHHS] OMOJIOTMYECKHX IMPOIECCOB M SIBICHUH,
JUISL IPUHSATHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

C LIeIbI0 00ecneueHts 0€30IaCHOCTH CBOETO 3/J0POBBS U 3/10POBbSI
OKPYXAIoIIMUX JF0JIeH, COOIOACHHS 3I0pOBOT0 00pasa >KHU3HH,
HOPM TI'PAaMOTHOT'O MOBEJICHHS B OKPYXKAIOIIEH NPUPOIHON CPELE;
NOHMMAaHWE HEOOXOJUMOCTH  HCIIOJIb30BAHUS  JTOCTHIKEHUI
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pallOHAIBHOTO
PUPOJIOTOIH30BAHUS.

I[TP6 10. ChopMHupOBaHHOCTHL YMEHUW CO3/1aBaTh COOCTBEHHBIC
NUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJOTMYECKON
nHOpMallUM U3  HECKOJBKMX  HCTOYHUKOB,  T'PaMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapat 6MoJIOTUU

OK 04. O¢ddexTuBHO
B3aMMO/IEHICTBOBATh
u paboTaTh

B KOJIJIGKTHBE

W KOMaHj1e

JImgyHOCTHBIE pE3yIbTaTbl MOOJDKHBI OTpaXaTb B YaCTH:

LEHHOCTH HAYYHOI'O TIO3HAHUA: OCO3HAHHWE LEHHOCTHU
HAy4yHOM  JAESATENbHOCTH, TOTOBHOCTH  OCYIIECTBIISATH
MIPOEKTHYIO u HCCIIEIOBATENIbCKY IO JIeSITeILHOCTD
VHJIUBUYaIbHO U B TPYIIIE.

MeranpeamMeTHbIe PE3YIbTATHI JOJKHBI OTPAXKaTh:
OsmageHne YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMH
JEUCTBUSIMU:

0) cOBMECTHasI IESITEIIbHOCTb:
- IOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOMN

[TP6 5. IlpuobOpereHue ompITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUs, UCIOIb3yEeMbIX B OMOIOTHUU: HAOIIOICHUS U
OTIMCAHUs )KUBBIX CHUCTEM, MPOIIECCOB U SIBICHUI; OpraHU3aIiy 1
IpOBEJCHUS  OMONIOTUYECKOTO  HDKCIEPHUMEHTa,  BBIIBUKCHHS
TUTIOTE3, BBISABICHUS 3aBHCHMOCTH MEXIYy HCCIETyEeMbIMU
BETTMYMHAMU, OOBSICHEHUSI TIOTYYCHHBIX PE3YJIbTaTOB

u (opmMyIUpOBaHUS BBIBOJAOB C HCIOJIB30BAHUEM HAyUYHBIX
TOHATUH, TEOPUHN U 3aKOHOB




Y MHIUBHUIYAJILHON paOOTHI,

- [pUHUMATh  I[ed  COBMECTHOH  JIeATeIbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JIEUCTBUS

0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JICWCTBHUI,
pacupenensiaTb poiad € YYETOM MHEHUUW YYaCTHUKOB

00CyKJ1aTh pe3yJIbTaThl COBMECTHOM pabOThI

OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpY’KaroIeu

cpenpl,
pecypcocOepexeHn
10, MIPUMEHSATD
3HAHUS

00 H3MCHCHHUU
KJIMMaTa, MPUHIUIBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B YpE3BBIYANHBIX
CUTYyalusx

JIn4yHOCTHBIE pPE3yNbTaThl JOJKHBI OTpakaTb B YaCTH:
9KOJIOTMYECKOr0  BOCHHUTaHUS: -  C(OPMUPOBAHHOCTD
AKOJIOTMYECKOU KYJIBTYPbl, IOHUMAHHUE BIUSHUSA COLIMAIBHO-
SKOHOMHUYECKHX ITPOLIECCOB HAa COCTOSIHUE MPUPOAHOU

W COIMAJIBHOU Cpe/ibl, OCO3HAHWE TriI00albHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

- IJJAHUPOBAHUE U OCYILECTBIICHUE ACUCTBUI B OKpYKaIOIEH
cpele Ha OCHOBE 3HAHMS LEJNed YCTOMYMBOIO pa3BUTHUA
YEJI0BEYECTBA;

- AKTHUBHOE HEINpUATUE JIEUCTBUH,
OKpYXaIoIIeH Cpeae;

- YMEHHUE MPOTHO3UPOBATH HEOIArOMPUATHBIE IKOJTIOTUYECKUE
MOCJIEACTBHS NPEANPUHUMAEMBIX JEHCTBUM, MPEIOTBPAILATh
UX;

- pacmmpeHue
HaIpaBJIE€HHOCTH.
MetanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKaTh:
OsnaneHue YHUBEpCaIbHBIMU KOMMYHUKAaTUBHBIMU
NEUCTBUSIMH:

0) cOBMeCTHas JIeSITEIbHOCTD:

- TNOHMMaTh M WCIOJb30BaTh MPEUMYILIECTBA KOMAaHJIHOU
Y MHAUBHUIYaIbHOUN paboTHI;

INPpUHOCAIINUX BPCA

OIIbITa ACATCIBHOCTHU 3KOJOTHYEeCKOM

- HpI/IHI/IMaTI) e COBMGCTHOf/i JACATCIIBHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JeHUCTBUS
M0 ee JOCTIDKEHWIO: COCTaBIATh IUIaH  JIEWCTBHIH,
pacrpenensaTb poJM € YyYETOM MHEHUW YYAaCTHUKOB

00CyXJ1aTh pe3yIbTaThl COBMECTHOM pabOThI

I1P6 5. IlpuoOpeTeHre ombiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUS, UCIIOIb3YyEeMbIX B OMOJIOTHUHU: HAOIIOCHUS

Y ONMCAHUS KUBBIX CHCTEM, IPOIIECCOB U SBJICHUIA; OpraHU3aIlu
U TPOBEACHUS OHOJOTMYECKOTO OJKCIEPUMEHTA, BbIABUKCHUS
THIIOTE3, BBIIBICHUS 3aBHCHUMOCTH MEXAY HCCIeIyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHS MTOJIYYEHHBIX Pe3yJIbTaTOB

U (opMymupoBaHHS BBIBOJAOB C HCIIOJIB30BaHHEM HAayYHBIX
MOHSITUI, TEOPHIl U 3aKOHOB.

[TP6 6. ChopMuUpOBAaHHOCTb YMEHHS BBIACISTH CYIIECTBEHHBIC
OpU3HAKW  BHUPYCOB, KIETOK  TMPOKAPHUOT U  DYKApHUOT;
OTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OHOreoleHO30B U AKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB M TIPEBpAllleHHs HHEPTUH B KIETKE, (OTOCHHTE3A,
IUTACTUYECKOTO U SHEPTreTUYECKOI0 0OMeHa, XeMOCHHTEe3a, MUTO034,
Mei03a,  OIJIOJOTBOPEHMsS, Pa3BUTHA W  Pa3MHOXKEHUS,
WH/IMBUIYAIbHOTO Pa3BUTHsI OpraHn3Ma (OHTOreHe3a), 60pbObI

3a CyIIeCTBOBaHHE, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS,
IpUCIOCOOTIEHHOCTH OPraHM3MOB K Cpefieé OOMTaHus, BIMSHUA
KOMIIOHEHTOB IKOCHUCTEM, AHTPOIIOTEHHBIX W3MEHEeHUH
B 9KOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MpEBpaIllEeHUE 3HEPTUU B Orocdepe.

I1P6 7. CdhopMHpPOBAaHHOCT yMEHHUS NPUMEHATh IOJIYYEHHBIE
3HAHUS JUIT OOBSCHEHUS] OMOJIOTMYECKHX IPOIECCOB M SIBICHUH,
JUIS TIPUHATHS MPAKTUYECKUX DPEIICHUH B MOBCEIHEBHOU KU3HU
C 11eTbI0 00ecneueHnst 6€30IacHOCTH CBOETO 3/J0POBBS U 3/10POBbSI
OKpY’KaIOIIMX JIIOeH, COONIOEHHUsI 30pOBOTO oOpas3a KHU3HH,
HOPM T'PaMOTHOTO MOBEICHUSI B OKPYXKAIOIIEH TPUPOIHON CPELE;
MOHMMaHHE  HEOOXOJMMOCTH  MCIIOJIb30BaHMS  JOCTHIKEHHH

8




COBPEMEHHOW OWOJIOTMM M OMOTEXHOJOTMH JUIS paIllOHAILHOTO
IIPUPOIOIOIB30BAHUS




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHOIl padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O0Bem 00pa3oBaTe/IbHOM MPOrpaMMbI Y4eOHOTI0 NpeaMeTa 36
B T.4.

TEOPETUUYECKHUE 3aHATUS 36
MPAKTUYCCKHUE 3aHITUS

1abopaTOpPHBIE 3aHATHS

OcHoBHOe coJep:kaHue 30
IIpodeccnonanbHO OPMEHTHPOBAHHOE CO/lep:KaHMe (Coaep:KaHne 4
NMPHUKJIATHOT0 MOIYJIA)

IIpomeskyTounasi arrectanus (1updepeHIupOBaHHBIN 3a4eT) 2




2.2. TeMaTHyeCKHi IJIAH U cOAep:kaHMe yueOHOro npeamera buosiorust

®opmupy- | YpoBeHb
HaumenoBanue Coaepxxanue yueOHOro MmaTepuasia (0CHOBHOe U NPodecCHOHATBHO OPHEHTHPOBAHHOE) O0bem CMPIE yepoeHi
KOMIIECTCH- A
pa3/iesioB U TeM JIa00paTOPHBIE U NPAKTHYECKHUE 3AHATHS, PUKJIATHON MOAYJ/Ib (IIPU HAJIHYUH) 4acoB wHn
1 2 3 4 5
OcCHOBHOe co/Iep:KaHue
Pa3nes 1. buosnorus kak Hayka. ZKuBble cicTeMbl M HX OPraHH3alus 1 1
Tema 1.1. Cojeprkanne y4eOHOro MaTepuaia 1
buonorus Bbuonoruss — Hayka o xuBod mpuponae. CBsizu OHOIOTUM C OOIIECTBEHHBIMH, TEXHHYECKUMH U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMu, ¢uiocopueil, penuruen, STUKON, 3CTeTUKOW U mpaBoM. Posb
Oobmas Oouonoruu B OPMHUPOBAHUHN COBPEMEHHON Hay4YHOW KapTHHBI Mupa. CucreMa OMOJIOTHYECKUX HAYK.
XapaKTEepUCTHKA Mertonbl mO3HaHMS SKUBOM MpHUpOAbl (HAOJIIOJEHHME, SKCIEPUMEHT, OIMCaHHe, W3MEpEHMUE, OK-02
AKU3HU KJaccu(uKanus, MOICITMPOBAHUE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX).
XKussle cucrembl (OnocucTeMbl) Kak MpeAMeT U3ydeHust Ouoioruu. OTiauuue >KUBBIX CHCTEM OT
Heopranuyeckoil npupozsl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue.
YpoBHU oOpraHuzanuy OMOCHCTEM: MOJIEKYJIIPHO-TEHETUUYECKUM, KJIETOYHBIH, OpraHU3MEHHBbIH,
HOMYJISIIIHOHHO-BUIOBOM, IKOCUCTEMHBIH (OMO - Te0LIeHOTHYECKHH ), OHochepHBIi
Pa3nen 2 Xumuuecknii COCTaB M CTPOEHHE KJIETKH 5 1
Tema 2.1. Coneprkanue yueOHOro MaTepuaa 1
XUMHUYECKUH cOCTaB | XUMHUYECKUH COCTaB KIETKH. XMMHUYECKUE DIIEMEHTBI: MaKpOIJIEMEHTHI, MUKPOdJIEMEHTHL. Boma n
KJIeTku. Bona MUHEpaJbHble BenlecTBa. PyHKIMM BOABI M MUHEpAIBHBIX BellecTB B KieTke. [lognep:kanue
U MUHEpaIbHbIE OCMOTHYECKOr0 OajiaHca
BEIIECTBA ITpakTHyeckoe 3aHsITHE
Ne 1 «buonormueckas pojb MHHEpAIbHBIX BEIIECTB B O00ECHEUEHUHM >KHU3HEIESTEIbHOCTU
OpraHU3MOB, MPOSIBJIICHUS ArcOaTaHca MUHEPATBHBIX JJIEMEHTOB)
Tema 2.2. Cojneprkanne yueOHOro Marepuana 2
buonorunuecku benku. CocraB u cTpoeHue OenkoB. AMHUHOKHMCIOTBI — MOHOMephl OenkoB. HezameHumble u
BaXHBIE XMMHYECKHE | 3aMEHUMbIE aMUHOKUCIOThl. AMUHOKHCIOTHBIN COCTaB. YPOBHHU CTPYKTYpPbI O€IKOBOW MOJIEKYJIbI
COEIMHEHUS (mepBUYHasi, BTOpUYHAs], TPETUYHAsI U YETBEPTUYHAS CTPYKTypa). XMMHUUYECKHE CBOWCTBA OEIKOB.
buonornueckue ¢ynkuun OGenkoB. DepMmeHTHl — Ouosiornyeckue KaraiauzaTopel. CTpoeHue OK-01,
(depMeHTa: aKTUBHBIA LEHTP, cyOcTpaTHas crenupuunocts. Kopepmentsl. Buramunsl. Otianuus OK-02,
(GhepMEHTOB OT HEOPTraHUYECKUX KaTaJIu3aTOpPOB. OK-04
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YrneBoapl: MOHOCaxapu bl (TII0K03a, pubo3a U 1e30Kcupr003a), Tucaxapuabl (caxaposa, JakTo3a) U
noJiMcaxapuabl (Kpaxmadn, TIHKOTeH, IeJUT0I03a). buomornyeckue QyHKIUU yriaeBoaoB. JIumumbr:
TpUraULepuIbl, pochonunusl, creponasl. ['uapoduibHo-ruapododHbie cBoiicTBa. brongornueckue
¢ynkuun unuaoB. CpaBHEHHE YIJIEBOJIOB, O€IKOB M JIMMHMIOB KaKk HCTOYHHUKOB HHEPIHUH.
Hyxkneunoseie kucnotel: JIHK nu PHK. Hykneotuasl — MOHOMEpBI HYKJIE€MHOBBIX KUCIOT. CTpoeHue
u ¢ynkuuu JJHK. Ctpoenue u pyakimu PHK. AT®: crpoenne u GyHKIUU

JlaboparopHsbie 3aHATHS (Ha BEIOOp MIpermogaBaTeis)

Ne 1 «Onpenenenue Butamuaa C B IpOIyKTax MUTaAHUS»

win «OnpeesieHue HaluIusl KpaxMaa B IPOLyKTaxX MUTaHUS

win «['unpopunbHO-rHIPOPOOHBIE CBONCTBA JTUITHIOB)

win «M3ydyeHue KaTaJuTHYecKol aKTUBHOCTH ()epMEHTOB (Ha IpUMepe aMUJIa3bl MIIM KaTajla3bl)»

Tema 2.3.
CrpyKTypHO-
(byHKIMOHATBHAS
OpraHu3alus KJIeTOK

Cojnepkanne yueOHOro Marepuana

[{utonorus — Hayka o kierke. KierouHas Teopust — nmpumep B3aUMOIECHUCTBUS MJCH U (pakToB B
Hay4YHOM ITO3HAHUU. MeTObl N3yUEHHUsI KIIETKHU.

Knerka kak nenoctHas xuBast cuctema. OO1ie npu3Haky KJIETOK: 3aMKHYTasi Hapy»kKHas MeMOpaHa,
moutekyibl JIHK kak renernueckuii annapar, cucreMa CuHTe3a Oenka.

Tumsl K1eTOK: 3yKapuoTHUYecKasi U mpokapuorudeckas. OCOOEHHOCTH CTPOEHUS TPOKAPUOTUYECKON
kietku. Knerounas crenka Oakrtepuit. CTpoeHHe 3yKapuOTHYeCKOW KieTKH. OCHOBHBIC OTIIMYMS
pacTUTENbHON, KUBOTHOW M TpuOHON KileTKU. IIOBEpXHOCTHBIE CTPYKTYphl KJIETOK— KJIETOYHAs
CTEHKa, TIIMKOKAIMKC, uX pyHkiun. [Tnasmarndeckas memOpaHa, ee CBOWCTBA U (DyHKIIHH.
[Mutoruiazma u ee opranoujisl. OnHomeMOpanHble opraHouabl kietku: OIIC, anmapar I'onbmxu,
m30coMbl. [IoayaBTOHOMHBIE OpraHOMABI KIIETKH: MUTOXOHApPHHM, IUIacTuabl. IIpomcxoxneHue
MUTOXOHApHH W mnactun. Bunsl mactun. HememOpaHHble OpraHoujibl KJIETKH: PHOOCOMBI,
KJICTOYHBIN LIEHTP, LIEHTPUOJIH, PECHUYKH, KI'YTUKH. DyHKIIMU OpraHONI0B KIETKH. BKiroueHus.
SAnpo — peryisaTopHslii IeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuomiazMa, XpOMaTHH,
APBILKO. XpOoMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlaboparopHsble 3aHsATHs (Ha BEIOOp MpenogaBaTess)

Ne 2 «Crpoenue kinerku (pacTeHHs, *UBOTHbIE, I'puUObI) U KJIETOYHBbIE BKJIIOYEHMs (Kpaxma,
KapOTHHOU/IbI, XJIOPOTIJIACThI, XPOMOIIIIACTHI )»

win «/3ydeHue cTpoeHus KJIeTOK pacTeHUH, )KUBOTHBIX M OaKTepHil 0] MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpernapaTax ¥ X OMHCAHUE

i «IIpoHutiaeMocTs MeMOpaHbl (TUTA3MOJIH3, ACTIA3MOJIN3 )

Pa3gen 3. ZKuzHenessTeJbHOCTDL KJIETKU

Tema 3.1.

‘ Cogepxannie yueOHOro MaTrepuaa
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OOMEeH BelIeCTB
U IIpeBpalllcHue
SHEPrUU
B KJIIETKE

OOMeH BemiecTB, WM MeTa0oiM3M. ACCUMWIAIUA (TUTACTHYECKUH OOMEH) W JTUCCUMMJISAIIHS
(oHepreTnyeckuii oOMEH) — JBE CTOPOHBI €IWHOro Iporecca MeTtabonuzMa. Poib 3akoHOB
COXpaHCHHs BEIIECTBA M OSHEPrHM B TIOHUMAaHWW MeTabonmu3Ma. Tumbel OOMEHa BEIIECTB:
aBTOTpOoGHBIN U reTepoTpodHbIil. Pob GpepmMeHTOB B 0OMEHE BEIIECTB M MPEBPAIEHUH YHEPTUU B
kinerke. @Dotocunre3. CmeroBas u TemHOBas (Gaszbl  (orocuHTe3a. Peaknumu doTtocuHTe3a.
OddextuBHoCcTh PoTOocHHTe3a. 3HaueHHEe (POTOCHHTE3a JUIS KU3HU Ha 3emuie. BrusHue ycnoBuid
cpeapl Ha (OTOCHMHTE3 U CIOCOOBI MOBBINICHUSI €r0 MPOIYKTUBHOCTH y KYJIBTYPHBIX PACTCHHU.
XeMocHuHTe3. XeMOCUHTE3UpYIoLe OakTepun. 3HaueHuEe XEMOCUHTE3a JUIs )KU3HU Ha 3eMJle.
DHepreTUyecKuii OOMEH B KIIeTKe. PaciernieHue BenecTs, BBIICICHNE U AKKyMYJIUPOBaHUE YHEPTUN
B KIJIETKE. DTalbl 3Hepretudyeckoro oomena. ['nmukonm3. bpoxenwe m ero Buabl. Kucnopognoe
OKHCIICHHE, WU KJIeTOYHOe bixanue. OxucimutenbHoe QochopmmmpoBanue. IHHEKTUBHOCT
DHEPTEeTHIECKOro 0OMeHa

Tema 3.2.
Buocunres Oenka

Cogepxanue yueOHOro Marepuasa

Peakiun matpuunoro cunresa. I'enetnueckass mHpopmauusa u JJHK. Peanuszauus renernueckoit
uHpopManuu B KieTke. ['eHeTHuecKuii Kol U ero cBOMCTBA. TpaHCKPUIIIIUS — MAaTPUYHBIA CHHTE3
PHK. Tpancnauus — O6uocuHTte3 Oenka. Dtanbl TpaHcusauuu. KonupoBanue amuHokucaoT. Ponb
pubocom B OMocuHTE3€e OesiKa

HpaKTqucxoe 3aHATHUC

Ne 2 «Peuienue 3a7a4 Ha OIpeieIeHUE M10CJIE0BATEIbHOCTH HYKIEOTHI0BY

Tema 3.3.
Bupycet

Cogepxanue yueOHOro Marepuasa

Heknerounsie ¢opmbl xu3Hu — Bupycsl. Mcropus otkpeitus BupycoB (/. W. BanoBckuit).
OcoOeHHOCTH CTpPOEHMsI M >KM3HEHHOro IMkiIa BupycoB. bakrtepmodaru. bornesnu pactenui,
JKUBOTHBIX M YEJIOBEKAa, BbI3bIBaeMble BHUpycaMu. Bupyc mmmyHnonedpunurta uvenosexa (BUY) —
B030yaurens CIINa. ITpoduiakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUM

OK-01,
OK-02,
OK-04

Paznen 4. PazMHoOKeHHE U HHAUBUAYAJIBbHOC PAa3BUTHEC OPraHUu3MoOB

Tema 4.1.
JKU3HEeHHBIN ITUKI
KJIETKHU

Cojneprkanne yueOHOro Matepuana

KneTouHslii MK, WM )KU3HEHHBIN MK kneTku. MHTepdasza u muto3s. Ilponeccsl, npoTekatomniie B
uHtepdaze. Perumkanms — peakums wmarpuyHoro cuHreza JIHK. Crpoenue xpomocowm.
XpoMOCOMHBIIT Habop — KapuoTHM. JIMIUIOMAHBIA W TalJIOMJIHBIM XPOMOCOMHBIE HAaOOpHI.
Xpomatuzsl. Llutonornyeckue OCHOBBI Pa3MHOKECHUSA U MHIUBUYAIBHOTO PAa3BUTUS OPTaHU3MOB.
Henenne xnerku — muto3. Craaun mutosa. [Ipoueccsl, mpoucxoasimue Ha pa3HbIX CTAAUSIX MUTO3a.
Buonornueckuii cmpicn muto3a. [Iporpammupyemasi TuOeb KIETKHU - allonTo3

Tema 4.2.
DopMbI pa3MHOKEHUS
OpraHU3MOB

Conepxanue yueOHOro MaTeprasia

q)OpMBI Pa3MHOKCHHA OPTaHNU3MOB: 0ecroioe U MoJIOBOE. Bugsl 0ecIo010r0 Pa3MHOKCHHUA: NCIICHUC
HaaABOC U IMTOYKOBAHHEC OAHO U MHOI'OKJICTOYHBIX, CHOpOO6p330BaHI/Ie, BEr€TaTUBHOC Pa3MHOXKCHHUC.
I/ICK}/CCTBCHHOC KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUC IJIS CCIICKIINU.

OK-01,
OK-02,
OK-04
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[TomoBoe pa3smMHOXKEHHE, €ro oTiauums OT Oecmosioro. Meio3. Cramum wmeio3a. Ilporeccsr,
npoucxodsmue Ha craguax werosza. I[loBenenume xpomocom B Meinose. Kpoccunrosep.
buonornueckuii cMbICT 1 3Ha4YeHHE Meiio3a. ['ameTorenes — nmporecc 00pa3oBaHUs MOJOBBIX KIETOK
y KNBOTHBIX. HOJIOBBIG JKEJIE3bl: CCMCHHUKU U ANYHUKH. O6pa303aHMe 158 pa3131/1THe ITIOJIOBBIX KJICTOK
— raMer (CrepMaro30oui, SHIIEKICTKAa) — crepMaroreHe3 u ooreHe3. OCOOGHHOCTH CTPOCHUS
SUIIEKIIETOK M ciepmaro3ou1oB. OmnogorBopenue. [lapreHorenes

Tema 4.3.
WuauBuyaabHOE
pa3BUTHE OPraHU3MOB

Conepkanue yueOHOro MaTeprasia

NunuBunyansHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBLHOE pa3BHTHE (IMOpPHOTEHE3). TaIlbl
AMOPHOHAIILHOTO PA3BUTHS y MO3BOHOYHBIX KHBOTHBIX: JPOOJICHHE, TacTPyJISALUs, OpPraHOTeHE3.
[ToctomOproHaPHOE  pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO PAa3BHTHUS: MPSIMOE, HEMPIMOe
(mmumHOYHOE). BimsiHMe cpenbl HAa pa3BUTHE OPraHW3MOB; (AKTOPBI, CIIOCOOHBIC BBI3HIBATH
BpPOXKICHHBIE YpoJcTBa. PocT u pa3BuTue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHHUS: BOIHOE
OIIJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTaIMU Pa3BUTHS

HpaKTI/I‘{CCKHe 3aHATHUA

Ne 3 «MH}pexonHbIe 3a00JI€BaHUS U STMJIEMHH B UCTOPUHU YEIOBEUYECTBAY.
Ne 4 «Bakuunarms Kak npouIakTika HHPEKIIMOHHBIX 3200IeBaHUI

Paznen 5. HaciieacTBeHHOCTh 1 K3MEHYMBOCTh OPraHU3MOB

=)

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEIOBAHUS

Cojnepkanne yueOHOro Marepuana

[IpenMer u 3amaun TeHETUKHU. Ponb UTONOTMU M SMOPUOJIOTUH B CTAHOBJICHUM T'eHEeTUKU. Bxian
POCCHUICKHX U 3apyO€HBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTO1bl TeHETUKU (THOPUI0JIOTUYECKUH,
LUTOTEHETUUECKAN,  MOJIEKYJSIPHO-TEHETHYECKH).  OCHOBHBIE  TI€HETHYECKHUE  IOHSITHS.
['eHeTnyeckasi CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEeIIMBaHHUM.

3aKOHOMEPHOCTH HacJelOBaHHUsA IPU3HAKOB, ycTaHOBIeHHble I'. Menzaenem. MoHoruOpuaHoe
CKpelllMBaHHEe. 3aKOH €IMHOOOpa3usi TMOpUIOB IMEpBOro MokosieHus. [IpaBuio AOMUHUPOBAHUS.
3aKOH pacIlEeIUIeHHs NMPU3HAKOB. ['unore3a ynucToTel ramer. IloHOE M HEMOIHOE JOMUHUPOBAHHUE.
JurubpunHoe ckpeluBaHue. 3aKOH HE3aBUCHUMOIO HacjeloBaHUs MpHU3HaKoB. LluToreHernueckue
OCHOBBI ~ JTUTMOPUJHOTO  CKpEIIMBaHUA. AHamu3upyloliee ckpemuBaHue. Vcnoab3zoBaHue
AHAIM3UPYIOUIETO CKPEUIMBAHUS 7Sl ONIPEIeTICHHsI TEHOTHUIIa 0COOU

HpaKTI/IquKOC 3aHATUC

Ne 5 Pemenue 3aa4 Ha OMMPEACIICHUC BEPOATHOCTH BOSHUKHOBCHHUA HACJICACTBCHHBIX IIPU3HAKOB IIPpH
MOHO-, AH-, HOJ'II/IFI/I6pI/I)IHOM " aHATTU3UPYIOUIEM CKpCHIMBAHHUH, COCTABJICHUC I'CHOTUITMYCCKUX CXEM
CKpCIIMBAaHUA

Tema 5.2.
CuerieHHOE
HacJIeJOBaHHE
MIPU3HAKOB

Conepxanue yueOHOro MaTeprasia

CueruieHHoe HacneoBaHue nmpusHakoB. Pabora T. Moprana no cuenjieHHOMY HaclleZJ0BaHUIO I€HOB.
Hapymienne cremsieHuss TeHOB B pe3yJibTaTeé KpPOCCHUHIoBepa. XPOMOCOMHAs — TEOpUS
HACJIEICTBEHHOCTH. | eHETHUeCKHE KapThl.

OK-01,
OK-02,
OK-04
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I'enetuka mnona. XpOMOCOMHOE OIpenesieHHe Ioda. AyTOCOMBI W MOJIOBBIE XPOMOCOMBI.
I'omorameTHEIE 1 TCTCPOTraMCTHLIC OPIraHU3MBIL. HaCHeZLOBaHI/Ie IMPU3HAKOB, CICIIJICHHLIX C IOJIOM

HpaKTI/I‘IeCKOG 3aHATUC

Ne 6 Pemenue 3aaa4 Ha OIMpEACIICHUC BEPOATHOCTH BOSHUKHOBCHHA HACIICACTBCHHBIX IIPU3HAKOB IIPpU
CHCTIJICHHOM HACJICAOBAHWH, COCTABJICHNUC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHMWA

Tewma 5.3.
3aKOHOMEPHOCTH
U3MEHYNBOCTHU

Copepxanne yueOHOro Marepuasa

W3meHunBOCTb. BuAbl M3MEHUMBOCTU: HEHACJIECACTBEHHAs M HacleACTBEeHHas. Ponb cpensl B
HEHACJIEICTBEHHOM  M3MEHYMBOCTH.  XapaKkTEepUCTHKAa  MOAM(PUKALMOHHOM  HM3MEHYMBOCTH.
Bapuauuvonsslii psn u BapuanuoHHas kpuBas. Hopma peakuum npusHaka. KoaudecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PUKALIMOHHON U3MEHYMBOCTH.
HacnencrBenHnasi, mim reHOTHNUYecKas M3MEHUMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTh. Meiio3 u
IOJIOBOIl TpollecCc — OCHOBA KOMOMHATUBHOW HM3MEHYMBOCTH. MyTallMOHHAs H3MEHYUBOCTb.
Knaccugukanuss Myrtanmii: TeHHBIE, XPOMOCOMHBIE, T€HOMHbBIE. YacToTa W MPUYMHBI MYTAIlH.
MyTtarennsle (QaxkTopbl. 3aKOH TOMOJIOTUYECKMX pSJAOB B HACJIEACTBEHHOW W3MEHUMBOCTH
H. 1. BaBunosa

HpaKTqucxoe 3aHATHUC

Ne 7 Pemienue 3aa4d Ha OnpeiesIeHHe BEPOATHOCTH BO3SHUKHOBEHHMS HACJIEICTBEHHBIX PU3HAKOB IPH
Pa3IMYHBIX TUIAX B3aMMOJICHCTBHSI T€HOB, COCTABJICHNE FTeHOTUITHYECKUX CXEM CKPEIIUBaHUs

Tema 5.4.
[eHeTnka yenoBeka

Cojepkanne ydeOHOro Marepuana

I'eneTuka YCJIOBCKaA. KapI/IOTI/IH YCJIOBCKaA. OcHOBHBIE METOAbI T'CHCTUKHU YCJIOBCKA:
TeHEAJIOTHYEeCKUH,  ONM3HENOBBIA,  LUTOrCHETHYECKUH,  OMOXUMHYECKUH,  MOIEKYJISPHO-
reHetnuecknii. COBpeMEHHOE ONpeNeNieHHe T'eHOTHIA: IIOJTHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHWe, B TOM umcie ¢ nomouibto [1[P-amanmza. HacnmenctBeHHble 3a0oseBaHUs
YeJioBeKa: TeHHbIe 0O0JIe3HH, OOJIE3HN C HACIEJCTBEHHON IPEIpaclooKeHHOCTHI0, XPOMOCOMHBIE
Ooneznn. ComaTuueckne W TeHepaTHBHbIE MyTanuu. CTBOJIOBBIE KJIETKH. [IpWHIMITBI 3710pOBOTO
oOpa3a W3HHM, AMATHOCTHKH, NPOQWIAKTHKH M JIEYEHHsS TeHETHYeCKHX OonesHeil. Menuko-
TCHCTUYCCKOC KOHCYJIbTUPOBAHUC. 3HayeHune MeI[HHHHCKOﬁ TCHCTUKHU B IPCAOTBPALICHUH U JICHCHUN
TeHETHYECKUX 3a00JIeBaHHUI YeIOBEKa

HpaKTI/IquKOC 3aHATUC

Neo 8 «CocraBiieHHE ¥ aHAIIW3 POJIOCTOBHBIX YEJIOBEKA»

Pa3gen 6. DBOJIIOINOH

Has OHoJIOrHus

Tema 6.1.
OBOIIIOIMOHHAS
TeopHus
U €€ MECTO

Conepxanue yueOHOro MaTeprasia

[TpennnocbuIKM BO3HMKHOBEHHUS 3BOJIOLMOHHON TEOpPUH. DBOMIOIMOHHAS Teopus U €€ MECTO B
6uosnorun. BinsHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U APYruX HayK. CBUIETENbCTBA
sBosroLMU. [laneoHTONOrnYecKue: MocaeA0BaTeIbHOCTD MOSBJICHUS BUJOB B MAJICOHTOJIOIMYECKOU
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B Onosoruu

JIETOTIHMCH, TIepexoaHbIe PopMbl. buoreorpadguyeckue: cXoACTBO U paznudre dhayH u Grop MaTepUKOB
U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOJCTBA U Pa3IUYHs SMOPHOHOB PA3HBIX BUJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHATIOTMYHBIE, Py IMMEHTapHbIE OPTaHbl, aTABU3MBI.
MonexkynsipHO-OMOXMMUYECKHE:  CXOJCTBO MEXaHM3MOB  HACJIEJICTBEHHOCTH M  OCHOBHBIX
MeTabOIMYECKUX IMyTeH Y BCEX KUBBIX OPraHU3MOB.

OpomtonuonHas teopus Y. JlapsuHa. [Ipennocbuiku BOSHUKHOBEHUS apBUHU3MA. JBIDKYIIME CUIIBI
SBOJIIONMM BHUJIOB 10 JlapBuHY (M30BITOUHOE pPa3MHOKEHUE IMpPU OrPaHUYCHHOCTH PECYpCOB,
HeomnpeaenéHHas N3MEHYUBOCTh, 00pb0a 3a CYIIECTBOBAHHE, ECTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBoitonus

Copepxanne yueOHOro Marepuasa

Cunrerndeckas treopus sBotonuu (CTD) u e€ ocHOBHBIE MoJ10keHus. MukposBosorus. [Tomysmst
KaK €IMHUIA BU/A U IBOJIOLIUU.

JBuxyuue cuiibl (pakTopbl)IBOIIOLHMH BUAOB B IpUpoie. MyTallmoHHbBIN POIecC 1 KOMOMHATHUBHAS
M3MEHYUBOCTb. [lomymnsiuonHble BOJIHBI U Jpeiid reHoB. M3onauusa m murpanus. EcrecTBeHHBIN
0oTOOp — HampaBismul hakTop sBomonun. Popmbl ectecTBeHHOro orbopa. [IpucnocobneHHOCTH
OpPraHu3MOB Kak pe3yJbTar 3Bostonuu. [lpumepsr mpucnocobienuii y opranu3mMoB. ApoMopgo3sl U
uanoanantauud. Bug u Bugoodpazosanue. Kpurepun Buna. OcHoBHbIE (OpMBI BUIO00OpA30BAHUS:
reorpauueckoe, 3K0JI0rH4ecKoe

Tema 6.3.
Makpo3Bosronus

Cogepxanue yueOHOro Marepuasa

MakposBomtonusi.  PopMbl  3BOMIOLMM:  (puieTHYecKas, JAUBEPreHTHAs, KOHBEPreHTHas,
napajuienbHas. HeoOpatumMocTh 3BOMIOLUU

[TpakTuueckoe 3aHsaTHE (Ha BBIOOD MPENoaBaTeis)

Ne 9 «CpaBHeHue BHJIOB 110 MOP(HOJIOTHYECKOMY KPUTEPHIO»
win «Onucanue Npucnoco0IEHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapaKTepay

Pa3nes 7. Bo3HMKHOBEHHME M PA3BUTHE *KH3HH Ha 3emuie

Tema 7.1.
3apoxaeHue
¥ Pa3BUTHE KU3HU

Copepxanue yueOHOro MaTepuaa

JlonayuHble mpeaCTaBICHUs O 3apOKJICHUN KU3HHU. HaydHble rUunore3pl BOSHUKHOBEHHMS JKU3HU Ha
3emiie: aOuoreHe3 M naHcrmepMmus. XUMHUYecKas 3BOMIONMS. AOGHOT€HHBIH CHHTE3 OpraHMYeCKHX
BEIIECTB M3 HEOPraHWYEeCKUX. OKCIEPUMEHTAIbHOE TIOATBEPKICHHE XUMHUYECKOW HBOJIIOLNH.
HauanbHble sTansl 6nonorunyeckoit spomronuu. I'unoreza PHK- mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MNpOTOKIETKU. [lepBbie kieTkn M ux sBomouus. PopmupoBaHue
OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1Mo 3pam H nepuojaM. Karapxeil. Apxeickas U NpOTEPO30MCKas APbI.
[Taneo3olickass 3pa U e€ mNepuoabl: KeMOPUHCKUH, OpPJOBUKCKHUH, CHUIYpPUHCKHHN, JI€BOHCKHH,
KaAMEHHOYTOJIbHBIN, MEpMCKUN. Me3030McKas 3pa U €€ Mepuoabl: TPUACOBBIN, IOPCKHM, MEIOBOM.
KaiiHo30iicKkas 3pa U €€ nepro/bl: aJe0reHOBbII, HEOT€HOBBIH, aHTPOIIOTEHOBBIH.

Tema 7.2.

Cogneprkanne y4eOHOro MaTeprana
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Cucrema
OpPraHUYECKOr0o MUpA.

CucremMa OpraHM4YecKoro Mupa Kak oTpakeHue 3BoJtolUHU. OCHOBHBIE CHCTEMaTHYECKHE TPYIIIbI
OpraHu3MOB. XapaKTepUCTUKA KIMMAaTa U T€0JOTHYECKUX MpoueccoB. OCHOBHBIE 3TAIbI 3BOJIIOIUHI

[Ipoucxoxnenue PACTUTENBEHOTO U )KUBOTHOTO MHpa. ApoMop(03bl Y pacTeHUH U KUBOTHBIX. [losBIeHNEe, pacuBeT u
YenoBeKa — BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.
aHTPOTIOTeHE3 OBomtonMs 4eJoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BUTHE NpencTaBiIeHUH O MPOUCXOXKICHUU
yejoBeka. MeToasl u3ydeHHs aHTpororeHe3a. CXOACTBa M pa3lMuus YEIOBEKAa M >KUBOTHBIX.
Cucremarnyeckoe IOJIOXKEHHE uenoBeka. JIBmwxkymume cuiabl  (akTopsl) aHTPOIOTEHE3a.
HacnencrBenHass M3MEHYMBOCTH M €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBbI 00pa3 >KU3HH,
W3TOTOBJICHHE OPYAUH TPYy/1a, MBILIJICHUE, PEYb
Tema 7.3. Copepxanne yueOHOro Marepuasa

OcCHOBHEBIE cTaanu
9BOJJIIOIIMH YCJIOBCKA

OCHOBHBIE CTaIUM W BETBHM SBOJIOLMU YEJIOBEKA: aBCTpAJIONUTEKH, YUenoBek ymenblid, YemoBek
npsaMoxosauui, YenoBek HeaHAepTadbCKUil, YenoBek pa3yMHbI coBpeMeHHoro tuna. Haxonaku
MCKOIIaEMbIX OCTaHKOB, BPEMS CYIlIECTBOBaHUs, 00JIaCTh paclpocTpaHeH I, 00BbEM IT'OJIOBHOTO MO3T'a,
00pa3 )XKU3HHU, OPYAHUSL.

UYenoseueckne packl. OCHOBHBIE OOJBIIME pachl: e€BponeouaHas (eBpa3uiickasi), HErpo-
aBCTpaJIOUIHAS (7xBaTOpHUanbHas), MOHTOJIOH/IHAS (a3maTcKo-aMepuKaHCKas). UYepthl
MPUCIIOCOOICHHOCTH TMPEACTABUTENICH YEIOBEUECKUX pac K YCIOBUSAM CYIICCTBOBaHUA. EAMHCTBO
yesioBeueckux pac. Kputuka pacuzma

[TpakTrueckoe 3aHsTHE (Ha BBIOOP MPEnoaaBaTeis)

Ne 10 «Bpems u myTu pacceneHust 4eloBeKa Io MIaHeTe»
i «IIpucnocoOaeHHOCT YenoBeKa K pa3HbIM YCIOBHAM cpelbl. BiusHue reorpaguueckoil cpeasl
Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA»

Pasznea 8. Opranusmbl

M OKpY’Kalouas cpeaa

Tema 8.1.
DKoJIorus
kak Hayka. Cpenbl
JKM3HU.
DKOJIOTHYECKHUE
(dakTopbl

Cogepxanue yueOHOro MaTepuana

OKoJjorusi Kak Hayka. 3ajadd U pas3fenbl dKOJIOTHHU. MeToabl 3KOJOTMYECKHX HCCIIEJOBAHUM.
DKOJIOrH4eckoe MUPOBO33PEHHE COBPEMEHHOro yenoBeka. Cpenibl 0OUTaHUsI OPraHU3MOB: BOJHA,
HAa3eMHO-BO31yIIHAas, ITOYBEHHA, BHYTPUOpPraHU3MEHHasl. DKOJIOrH4ecKue (akTopsI.
Knaccugukaius sKomoruueckux (GakTopoB: aOHOTHUECKUE, OWOTHYECKHE M aHTPOIOTI€HHBIE.
JleiicTBHE KONOrMUECKUX (PaKTOPOB HA OpraHu3Mbl. AOMOTHYECKUE (aKTOpHI: CBET, TEMIIEpaTypa,
BiakHOCTh. PoTonepuoansm. [IprcnocobaeHnst OpraHn3MoB K AEHCTBUIO a0HOTHYECKUX (PaKTOPOB.
buonornueckue putmbl. buortnyeckue daktopsl. Bunapl O6HOTHYECKMX ~ B3aMMOJEWUCTBUI:
KOHKYpEHIIMS, XHUIIHHYecTBO. IlapasutusM, MyTyanusM, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO), aMEHCAJIN3M, HEUTpamu3M. 3HauyeHHWE OHOTHYECKUX B3aUMOJCUCTBUH ISt
CYLIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

Tema 8.2.

Cogepxannie yueOHOro MaTrepuaa
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DKOJIOTUUECKUE
XapaKTEPUCTUKU
MO JISIITA

DKOJIOTMYECKUE XapaKTEPUCTUKHU nomyssiuuu. OCHOBHBIE MOKA3aTENW IMOMYJISIUU: YUCIEHHOCTD,
IJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpALUs. JMHaAMUKA YHCIIEHHOCTH MOMYJISILUN U
€€ peryusamnus

HpaKTI/I‘IeCKOC 3aHATHUC

Ne 11 «Iloncy€t NI0THOCTH MOMYJISIUI pa3HbIX BUJIOB PaCTEHUII»

Pa3zgen 9. Cood1ecTBa

H 3KO0JOIrn4eCKue CuHCTeMbl

Tema 9.1. Cojeprkanne y4eOHOro Marepuasa
CoobmecTBa Coo0miectBo opraHu3mMoB — OuonieHo3. CTpyKTypbl OHOIIEHO3a: BUOBasi, MPOCTPAHCTBEHHAS,
OpIraHU3MOB, Tpouueckas (nuimesas). Buabi-noMmuHanTsl. CBsI3U B OUOIIEHO3E.
DKOCHCTEMBI Dkonorudeckue cuctembl (d9kocuctembl). [lomstme 00 9SKocucTeMe U OHMOTEOICHO3E.
@DyHKUIMOHATIbHBIE KOMIIOHEHThI 3KOCHCTEMBI: TPOAYLIEHTbI, KOHCYMEHTBI, peayleHTbl. Kpyrosopor
BEIIIECTB M MTOTOK PHEPTUH B dKocucTeMe. Tpoduueckue (MUIIEBbIe) YPOBHU KOCUCTEMBL. [IuieBsie
nenu U cetd. OCHOBHbIE IOKa3aTeNIM 3KOCHCTEMBI: OHoMacca, HPOAYKLHUSA. OKOJIOTHYECKHe
NUPAMUJIBL:  HPOAYKIMM, YHUCICHHOCTH, Ouomacchl. (CBONCTBA 3KOCUCTEM: YCTOWYMBOCTb,
camoperyssiuus, pazsurue. Cykueccus
Tema 9.2. Cojepkanne yueOHOro MaTepuana
ITpuponusie [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI PEK M 03€p. DKOCHCTEMA XBOMHOTO WIIN IIMPOKOJIMCTBEHHOIO
IKOCHUCTEMBI jgeca. AHTpONOTEHHBIE AKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOosKkocucTeMbl. buonormyeckoe u
XO3SICTBEHHOE 3HAa4YeHHE arpo3KocucTeM U ypOoskocucreM. buopasHooOpasue kak (axrop
yCcTOMUMBOCTH 3KocucTeM. CoxpaHeHHe OMOIOTHYECKOT0 pa3HooOpasus Ha 3emiie
Tema 9.3. CopneprkaHue yueOHOro MaTepuaa
buocdepa — VYuenue B. 1. Bepnazackoro o 6uoctepe. I'panniibl, coctas u cTpykTypa Ouochepsl. JKupoe BemecTBo
rino0anbHas u ero pynkunu. OcobeHHOCTH Onocdeppl Kak riI00anbHOM 3KocucTEMBI. JnHaMuYeckoe paBHOBECHE

IKOCHUCTEMA 3EMITU

u oOpaTHas cBs3b B Ouocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMHYECKHUE IUKIBI 3JIEMEHTOB
(yrnepona, azota). 30HaIbHOCTh OHOchepbl. OCHOBHBIE OMOMBI CYIITH

Tema 9.4.

IIpodeccrnonaIbHO OPHMEHTHPOBAHHOE COJEP:KaHUe (CoepKaHue NPUKJIATHOT0O MOAYJIs1)

Bimsgane
AHTPOIIOT€HHBIX
¢dakTopoB Ha

ouochepy

UYenoseuectBo B Ouocdepe 3emun. AHTpONOreHHbIE H3MEHEHUs B Ouocdepe. [nmodanbHbIe
sKoJioruueckue mpobnemsl. CocyliecTBOBaHME MNpUpoAbl U yenoBeuecTBa. CoxpaHeHHe
Onopa3zHoo0pa3usi Kak OCHOBa ycToWuuMBOCTH Oumocdepbl. OCHOBa pPalMOHAIBHOIO YIPABIECHUS
IPUPOJHBIMH PECYPCaMH U UX UCMOJIb30BaHue. JIOCTHXKEHHsI OMOJIOTHH M OXpaHa IPUPOAbI

[TpakTrueckoe 3aHsATHE (Ha BBIOOP MPENOaBaTelis)

Ne 12 «OTxoas! npon3BOACTBa»

WIn «DKOJOTMUECKUE aCIIEKThl TPOPECCUOHATBHON NEeSTEIbHOCTI
wn «IIpodunakrTruka npodeccnoHaIbHBIX 3a00JIeBaHUN

win «BausiHue npou3BoACTBEHHBIX (DaKTOPOB HA OPTaHU3M YEJIOBEKa»
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Tema 9.5.
Brnusune conmansHO-
9KOJIOTHYECKUX
¢daxTopoB Ha
3I0pPOBbE YEIIOBEKA

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COepKaAHMeE (COMepP:KaHue MPUKJIATHOT0 MOAYJIs1)

310poBbE U ero cocrapistonye. OakTopsl, MOJI0KUTEIBHO U OTPULIATEIBHO BIMSIOIINE HA OPTaHU3M
yenoBeka. [IpobiiemMa TeXHOT€HHBIX BO3JEHCTBUIM Ha 3J0pPOBbE YEIOBEKA (JIEKTPOMATHUTHBIE 10JI,
ObITOBast XMMHUS, N30BITOYHBIE IIIyMBbI, paJdalys U T.I1.). AJanrtaius opraHiu3mMa yesioBeka K (pakropam
OKpy»katouien cpensl. [IpuHiune! popmMupoBanus 370poBbecOeperatomiero nopeaeHus. Gunueckas
AKTUBHOCTb M 310POBbE. BHOXMMUYECKUE ACTIEKTHI PAlMOHAJIBHOTO IUTAHUS

JlaGopaTopHble 3aHITHS

Neo 3 «YMcTBeHHas1 pabOTOCTIOCOOHOCTDY

win «Bnusane abuotnyeckux (pakTOpoB Ha uenoBeKa» (B KAayeCTBE TPUITEPOB, CHIDKAIOLIMX
paboTOCIOCOOHOCTh, UCIIOJIB30BATh YCJIOBUS OCYIIECTBICHHS MPO(ecCHOHANBbHON AESITeIbHOCTH:
HIyM, TeMIeparypa, pu3ndeckasi Harpy3ka u T.1.)

Paznen 10. Cesexkunsi OpraHu3mMoB, 0CHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexus
KaK HayKa U IpoIIecc

Cogepxanue yueOHOro Marepuasa

Cenekiusi Kak HayKa U MpoIiecc. 3apokIeHHe ceeKuu u foMectukanus. Yuenue H. 1. Basunosa
0 ILIEHTpaxX MHOro00pa3usi W MPOUCXOXKICHHS KYIbTYpPHBIX pacTeHuil. L{eHTpbl mpoucxoxkaeHus
JoMalrHuX >KUBOTHBIX. Copt, mopona, mrTamMM. COBpPEMEHHBIE METOJIbl CEJNEeKIMU. MaccoBbIi
U UHAUBUAYAIbHBI OTOOpPBI B CENEKIMHU pACTeHUH U IKUBOTHBIX. OIlIEHKa SKCTephepa.
brnuskopoacTBeHHoe ckpenuBanne — UHOpuaUHT. Yucras guHus. CKpeluBaHUE YUCTBIX JTHHHM.
['eteposuc, unm rubpuaHas cuna. HeponacTBeHHoe ckpeniuBaHue — aytOpuaunr. OtpanéHHas
rubpuam3anus u e€ ycrnexu. ICKyCCTBEHHBIM MyTareHe3 W MOJydeHUE MOJUTIIONI0B. JlOCTIKEeHUS
CEJIeKLIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2. buoTexHonorus kak orpaciib NpOU3BOACTBA. | eHHAas MHKEeHepus. DTarbl CO3AaHMsI pPeKOMOMHAHTHON
OcHoOBBI JHK wu TpaHcrennsix opraHusmoB. Kierounas wuHxeHepus. KileTouHble — KyJbTYypHI.
OMOTEXHOJIOTUU MukpoxkioHanbHOE pa3MHOXKEHHE pacTeHuil. Knonuposanue BBICOKOITPOYKTUBHBIX
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJOTHUECKUE U 3Tndeckue npodnemsl. MO — renernuecku
MOIM(pUIIPOBAHHbBIE OPTaHU3MBbI
Tema 10.3. IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE COJIeP:KaHMe (CoiepKaHue MPUKJIATHOTO MOAYJIsA)
buorexnonorun OCHOBHBIE HamNpaBJIEHUS COBPEMEHHOM OHMOTEXHOJOTMH B NPO(PECCHOHATBHON JeATeNbHOCTH

B )KM3HHU U npodeccuu

yejioBeka. Metojbl OumorexHOJoruH. OOBEKTHl OHOTEXHOJIOTHH. OTHKA OHOTECXHOJIOTHYSCKUX
U TEHETHYECKHUX JKCIepuMeHTOB. [IpaBuna moucka M aHaim3a OHOIKOIOTHMYECKON HH(Opmanuu
U3 pa3IMYHBIX MCTOYHMKOB (HayuyHas M YydeOHO-HAay4Has JUTepaTypa, CpeICcTBa MacCOBOMU
uH(popmaluu, cetb UHTEpHET U Apyrue)

[TpakTHueckoe 3aHsTHE

Ne 13 Keiicel Ha aHanu3 uWHOOPMAMA O HAYYHBIX JOCTHIKEHHUSX B 00JACTH TE€HETHYECKHX
TEXHOJIOTH, KJIETOYHON HH)XKCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.
Ne 14 3amura Kefica: mpeAcTaBIeHUE PE3yIbTATOB PEIICHHsI KECOB (BBICTYIICHUE C MIPE3EHTAINEH )
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Pa3zgen 11. Penienue keiicoB B 00J1aCTH OMOTEXHOJIOTHIA

Tema 11.1.1. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepPKaHMe (COePKAHUE TPUKJIATHOTO MOTYJIs) 2
buorexnonoruu Pa3BuTHe npoMbllieHHOW OMOTEXHOJIOTHI U ee MPUMEHEHHE B KU3HU YeJIOBEKa, MOMCK U aHAIH3
B IIPOMBIIJIEHHOCTH | HHPOPMAIIUU M3 Pa3IUYHBIX HCTOYHUKOB (Hay4dHass W ydeOHO-HaydHas JHTEepaTypa, CpelICcTBa
MaccoBoi uHbopMaiuu, cetb HTEpHET U ipyrue)
[TpakTHyecKue 3aHsATUs
No 15 Keiicel Ha aHanM3 WHPOPMALUM O PA3BUTHUU TMPOMBINIJICHHON OHMOTEXHOJIOTHH (10 MUHU-
rpynmnam).
Ne 16 3amura keiica: npeacTaBIeHNEe PEe3yJIbTaTOB PEIICHHS KeHCOB (BBICTYIICHHE C IPE3EHTAIMEH )
Tema 11.1.2. IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJeP:KaHUeE (CoepKAHHE MPUKJIATHOT0 MOTYJIs1)
CornanpHo- OTHUYEeCKUE acIleKThl Pa3BUTHA OMOTEXHOJIOTMH M MPUMEHEHHE MX B JKU3HM YEJIOBEKa, IMOMCK OK-01
OTUYECKUE aCIEKThl | U aHAIU3 MHPOPMALMHM U3 PA3IUYHBIX HMCTOYHUKOB (HayuyHas M y4eOHO-Hay4Has JuTeparypa, OK-O2,
OMOTEXHOJIOTHI CpeJIcTBa MacCoBOM MH(pOpMauu, ceTb HTepHET U ApyTHE) OK-0 4’
[IpakTHyeckue 3aHsATH OK-07,
Ne 15 Keticel Ha aHanu3 uHGOpMauK 00 3TUYECKUX ACIIEKTAaX PA3BUTHS OMOTEXHOIOTHHA (110 MUHH-
rpymnmnam).
No 16 3amura keiica: npeacTaBiIeHUE PE3yJIbTATOB PEIICHHS KEHCOB (BBICTYIJICHUE C IPE3EHTAIMEH )
Tema 11.1.3. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepPKaHMe (COePKAHUE TPUKJIATHOTO MOTYJIs)
buorexnonoruu Pa3zBuTHE OMOTEXHOIOTHIA C IPUMEHEHUEM TEXHUICCKUX CHCTEM (OMOMHKeHepust, OnonH(popmaTuka,
U TEXHUYECKUE OMOHMKA) M UX NPUMEHEHUE B KM3HU 4YelIOBEKa, MOUCK M aHaIU3 MHGOPMAIlMU M3 Pa3IHYHBIX
CUCTEMBI UCTOYHUKOB (HayyHass M y4yeOHO-HayyHas JMTepaTypa, CpPelcTBa MacCOBOM HHQpOpMaIUH, CETh
WHTepHeT u apyrue)
ITpakTHyeCKUE 3aHATHS
Ne 15 Keiicbl Ha aHanu3 uHGOPMAIIMU O PAa3BUTHH OMOTEXHOJIOTUN C MPUMEHEHHEM TEXHUYECKHX
cucTeM (110 MUHU-TPYTIaM).
Ne 16 3amuTa Kefica: mpeAcTaBlIeHUE PE3yIbTATOB PEUICHHsI KECOB (BBICTYIICHUE C MIPE3EHTAINEH )
IIpomexyTounas arrectaums (1uddepeHIIMPOBaHHBIN 3a4eT) 2
Bcero: 36

Jl71g XapakTepUCTUKU YPOBHSI OCBOCHHSI y4€OHOT0 MaTepHalia UCIOIb3yIOTCS CleAytonne 0003HaueHUS:

1. o3HaKOMUTENBHBIN (y3HABaHUE paHEe N3YUEHHBIX 0OBEKTOB, CBOWCTB);

2. penpoayKTUBHBIH (BBIIOJHEHHUE IEATEIBHOCTH 110 00pa3Ily, HHCTPYKIIUHU WX IOl pyKOBOJICTBO);

3. TpOAYKTHUBHBIN (TJIAHUPOBAHUE M CAMOCTOSATENILHOE BHIMOJIHEHUE JESATEIHOCTH, PELICHNE TPOOIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI YYEBHOI'O ITPE/IMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn o
Peanuzanus yueOHoro npeamera Tpedyer HaIM4YMs yueOHOro kKabuHeTa OHoJIOTHH.
O06opyaoBaHue yueOHOTO KaOHWHEeTAa:

- IOCAZI0YHbIE MECTA MO KOJMUYECTBY O0YHAIOIIUXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUJICKT Y4eOHO-HArJISAHBIX IOCOOUH 0 OMOJIOTHH;

TexHuueckue cpeacTBa 00yUYeHHUS:

- IEPCOHAIBHBIN KOMIIBIOTED, JJOKAJIbHAS CETh C BBIXOJAOM B Internet,

- MyJIbTUMEIUUHBIN TPOEKTOP,

- IPOEKLIIMOHHBIN JKpaH.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

[TepeyeHr peKOMEHAYEeMbIX YYEOHBIX wW3MaHuK, HHTEpHET-pecypcoB, TOMOJHUTEIBLHOMN
JTUTEPATYPBI

OCHOBHBIC UCTOYHUKHU:

1. 1. buonorus. 10 knacc: 6a30BbIid ypoBeHb: yueOHUK / B.B. [Taceunnk, A.A. Kamenckwii, A.M.
Py6uoB u ap.; mox pexn. B.B. [Taceunuka. — 5-e uzn. — M.: [Ipocsemenue, 2023. — 223 c.

2. buomnorus. 11 xnacc: 6a30BbIii ypoBeHb: yueOnuk / B.B. Ilaceunuk, A.A. Kamenckuii, A.M.
Py6uoB u ap.; mox pexn. B.B. [Taceunuka. — 4-e uzn. — M.: [Ipocsemenue, 2022. — 272 c.
JloTOJTHUTEIbHBIC HCTOYHUKH

3. Kamenckuii, A.A. buonorus: O6mas 6uonorus. 10 -11 knaccer: yuebnuk / A.A. KameHcku#,
E.A. Kpukcynos, B.B. Ilaceunuk. M.: [Ipoda, 2016. — 368 c.

21



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHUSI YYEBHOT'O IPEJMETA

KonTpoai» u omeHka

pe3yIbTaToOB

OCBOCHU

o01eo6pazoBaTebHON

JUCLUILINHBI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBIeHHbIE Ha (JOPMHUPOBAHUE OOILINX
KOMIIETEHIIMH 10 pa3/ienaM U TeMaM CoJIepKaHus yueOHOro Marepuaa.

OO011as KoMIeTeHI U

Pa3zgen/Tema

Tun
MepPONPUSITUS

OICHOYHbIX

OK 01. Bsibupars cmocoObl
pelieHus 3aj1a4
npodeccnoHaTbEHOM
JEATSILHOCTH MPUMEHHUTEIILHO
K Pa3JINYHBIM KOHTCKCTaM

Tewmsr 2.1 -2.3,3.1- 3.3, 4.1-
43,5.1-5.4,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cy>xaeHue 1mo Borpocam
JEKIUU

Pa3paboTtka rioccapust
3anoiHeHue  CpaBHUTEIbHBIX
TaOIIuUI

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha WHCIIOJIb30BAaHUE
apryMEHTOB, OHOJIOTHUYECKOU
TEPMHHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
3amTa TBOPUECKUX padoT

3amura WHIMBUYalIbHBIX
MPOEKTOB
Brimonnenne 3alaHuHA

MIPOMEXKYTOYHOM aTTECTALUK

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi AIUCKyCCHS 1O
COBPEMEHHBIC cpeacta | 4.1-4.3,5.1-5.4,6.1-6.3, 7.1- | Bonpocam JeKIIMU

TOMCKa, anaimza | 7.3, 8.1, 8.2, 9.1-9.3, | [IpencraBneHue yCTHbIX

31 uaTepnperanuu | 9.411-o/c, 9.5I1-o/c, 10.1, | cooOmIeHMIA ¢ Tpe3eHTAIMEH,
nHpopManuu, u | 10.2, 10.3IT-0o/c, 11.111-0/c | MOATOTOBIEHHBIX 1O TIEPEUHIO
WH(POPMAIMOHHBIE TEXHOJIOTHHI HCTOYHUKOB,

JUIST BBITIOJTHEHHMS 3a1a4 PEKOMEHI0BaHHBIX
npogecCuOHATBHON MpenoiaBaTesieM
JEATEIbHOCTH

OK 04. OddextuBno | Temsl 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxneHue no Bonpocam

B3aHMOﬂeﬁCTBOBaTL u pa6OTaTL
B KOJIZICKTUBEC U KOMaH/C

43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

JIEKIIUU
ammra
MIPOEKTOB

WHAWBUAYAJIbHBIX

OK 07. CopnelicTBOBaTh
COXPaHEHUIO OKpPYIKaroIeu
cpeabl, pecypcocOepeKeHHIo,
MIPUMEHSTh 3HAHUS
o0  M3MEHEHMH  KJIHUMaTa,
MIPUHIIATIBI OepexKIMBOTO
NpOU3BOJACTBA,  3(deKkTuBHO
JIECTBOBATH

B Up €3BBIYaHBIX CUTyalusax

Temnr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-6.3,7.1-
7.3, 8.1, 82, 9.1-93,
9.4I1-o/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-0o/c, 11.111-0/c

OO6cy>xaeHue 1o Borpocam
JEKIAN

Pazpabotka rimoccapus
3anoiHeHue  CpaBHUTEIbHBIX
TaOJIHILL

TectupoBanue

YcTHBIN onpoc
NunuBunyansHas
camocTosiTeNbHas paboTa
3amuTa WH/INBUTy aTbHBIX
IIPOEKTOB

Brimonnenue 3aganui
IPOMEKYTOUHOM aTTecTalllH
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5. METOAUYECKHUE PEKOMEHJIAIIMU 110 OPIrAHU3AIIMU WU3YUEHUSI
YUEBHOTI'O NIPEJIMETA
5.1 Metoan4yeckne peKOMEeHIALMH MPENOAABATEII0

Y4eOHBIM IJIAHOM Ha W3YYCHHE Y4eOHOTO MpeaMeTa OTBOJUTCS OJUH CEMECTp. YueOHas
paboTta mpoBoOIUTCA B (pOpME ayTMTOPHBIX 3aHATHN: TEOPETHUECKUX — 36 4acOB, MPAKTUYECKUX —
0 gacoB, 1abopaTopHbIX — 0 YaCOB M CAMOCTOSATEIHHOU PabOTHI — () YacoB.

B coorBerctBun ¢ TpeboBanmsamMu DPI'OC CIIO mo cneumambHocTH 26.02.06
DKcIuTyatanusi CyJI0BOTO AJIEKTPOOOOPYIOBAHUS U CPEJCTB aBTOMATHKH, B ILEJISAX peaTu3aius
KOMITETEHTHOCTHOTO IMOAXO0/a MPeyCMaTPUBAET MTUPOKOE MCIIOIB30BaHKE B 00pa30BaTEIbHOM
MPOIECCE AKTUBHBIX M HHTEPAKTUBHBIX ()OPM TIPOBEACHUS 3aHITHIA.

Ilepeuens mem 3anamuil, peanu3yemvlx 6 AKMUGHOU U UHMEPAKMUGHOU (hopmax

Ne HaumeHnoBaHue TeM DopMbI 00yUeHHS
1 |buocdepa — rimodanbHas SKOCUCTEMa 3eMITH Jlexius-Bu3yanu3anus
2 |OcHOBHBIE CTa/IUU IBOJIOLIUU YETIOBEKA WuTepakTuBHAs JIEKIUS

3 |BausHue aHTpOINOTreHHbIX (hakTOpoB Ha Ouocdepy |Pa300p KOHKPETHBIX CUTYyAIHiA

5.2 Meroanuyeckue peKOMeHAALMH AJIs1 CTYACHTOB
3aHATHS TPOBOMATCS B COOTBETCTBHH C YYCOHBIM IUTAHOM W PACIHCAHUEM, IIPH 3TOM Ha
CaMOCTOSITENIbHYIO MOATOTOBKY MporpaMMmoi ydeOHoro mpenmera otBoautcs 0 yacos. [lanHoe
BpeMsi CTYACHTHI IJIAHUPYIOT MO HWHIMBHAYyaJIbHOMY IUJIaHY, OPHUEHTHPYSACH Ha IepedyeHb
KOHTPOJIbHBIX BOMPOCOB (1. 6.1.) U COUCOK y4eOHOI JIUTEepaTyphl, PEKOMEHIYEMBbI B KauecTBE
OCHOBHOM M JomoJHUTENbHON. CamocTodTeNnbHas paboTa CTYAEHTOB peaM3yeTcsl IO
PYKOBOJICTBOM TpernojaaBareis (KOHCYJIbTal[MH, MOMOIIb B TOJArOTOBKE K MPAKTUYECKUM H
JOMAITHUM paboTaM W Jp.) W HHIUBHIYAJIBbHYIO pPa0OTy CTYIEHTa, 3aKIIOYAMOIIYIOCS B
BBITIOJIHCHUH MPAKTHYECKUX padoT.
JIiss  Ka4eCTBEHHOTO OCBOCHHUS JTUCHUIUIMHBI CTYIACHTaM HEOOXOJHMO IOCEIaTh
ayJIMTOPHBIE 3aHSTHS, BBITIOJIHATH CIEAYIOLUE TPEOOBaHUS.
B cemecTpe oOyuaromuiics 10KEH BBITTOJHUTD:
—  BXOJIHOM KOHTPOJIb,
—  TMPOMEXYTOYHAs aTTeCTAIIMs

6. @opMBI TeKymIero KOHTPOJIAA YCHEeBAeMOCTH W TMPOMEKYTOUHOH AaTTecTAIlUH
00y4YarIIHNXCH

6.1. IlepeyeHb BONPOCOB K 324€Ty C OLEHKOM
Bonpocvl u 3a0anus ons nposedenus 3auema ¢ oyeHKoll

l. Onumure OMONOrMYECKHE CHCTEMbI PAa3HOTO YPOBHS: KJI€TKA, OPraHu3M, MOIMYJISLHUs,
IKOCUCTEMa, Onocdepa.

CpaBHUTE XUMUYECKYIO OPraHU3ALIMIO KUBBIX U HEKUBBIX OOBEKTOB.

ITosicHuTe, KakOBa POJIb OPraHNYECKUX U HEOPTAHUYECKUX BELECTB B KIETKE.

OnumuTe CTpoeHne KIETOK DyKapHoT.

CpaBHUTE CTPOECHUE KIIETOK PACTEHUM U KUBOTHBIX.

[Toctpoiite cxemy 6uocuHTe3a OEKa.

OnumTe NpoCTpaHCTBEHHYIO CTPYKTYpY Oenka, monekyn JJHK u PHK.

[TosicHUTE MTONOXKEHN KIIETOYHOW TEOPUEN CTPOEHUSI OPTaHU3MOB.

JlokaxuTe, 4TO KJIETKa - JJIEMEHTapHasl JKHMBas CHUCTEMA M OCHOBHAs CTPYKTYpHO-
GyHKIIMOHAIbHAS €IMHUIA BCEX KUBBIX OPraHU3MOB

10.  Ilokaxure, 4TO pa3MHOKEHHE BaXKHEMIIEE CBOMCTBO )KMBBIX OPTaHU3MOB.
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1. [lepeuncnure OTIUYMS MUTO3a OT ME03a, OIIPEACIIUTE IBOITIOLMOHHYIO POJIb 3THUX BUIOB
JCIICHHUS KIICTKHU.

12.  Ilepeuucnaure OCHOBHBIE CTaJUU OHTOI€HE3a HA IPUMEpPE Pa3BUTUS I103BOHOYHBIX
KUBOTHBIX.

13. JlaiiTe XapaKTepUCTUKY CTAJIUN MOCTAIMOPHUOHAIBLHOTO Pa3BUTHS HA IPUMEPE YETIOBEKA.
14.  OnumunTe NpU3HAKU CXOJCTBA 3apOJbIIIel YeloBeKa W APYTUX I103BOHOYHBIX Kak
JI0Ka3aTeIbCTBA UX HBOJIOLMOHHOIO PO/ICTBA.

15. [lepeunciure  OCHOBHBIE  IPU3HAKM  HACIEICTBEHHOM W HEHACJIEACTBEHHOM
U3MEHYMBOCTBIO U €€ OMOJIOTNYECKOH POJIbIO B 3BOJIIOLIUY JKUBOTO MUPA.

16.  OnumuTe HACIEACTBEHHBIMHU OOJIC3HSMU UEIOBEKA, UX MIPHUYUHBI M TPOPUIAKTUKY .

17. [TpoBeauTe ananm3 GEHOTUTUICCKON N3MEHUHNBOCTH.

18.  BpIssBUTE MyTareHsl B OKpYXarollei cpeie U MOKaKUTE KOCBEHHYIO OLIEHKY BO3MOKHOT'O
UX BIMSIHUS Ha OPTaHU3M.

19. OOBbsCHUTE, KaK TCHETHKA SBJIICTCS TEOPETHUECKONH OCHOBE CEIICKIIUU.

20. [Ipoananu3upyiiTe U JaiTe OUECHKY Pa3JuYHbIX TUIIOTE3 IPOUCXOKICHUS KU3HU.

21.  Ilokaxure ycl0KHEHUE KUBBIX OPraHU3MOB Ha 3emiie B Iipouecce 3Boatonuu. [lokaxure
a/1alITUBHBIE OCOOCHHOCTH OPIaHU3MOB, UX OTHOCHUTENIBbHBIN XapaKkTep.

22.  BplgBuTE 4epTHl NPUCIIOCOOIEHHOCTH OPraHU3MOB K Pa3HbIM cpeiaM oOuTaHus (BOAHOM,
Ha3€MHO-BO3/1yILIHON, [IOYBEHHOM).

23.  OnumuTe 0cOO0H OJHOTO BHJA IO MOP(HOIOTHIECKOMY KPHUTEPHIO.

24.  OueHMTEe POJH HBOJIOLUOHHOIO Y4YEHUS B (POPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUDA.

25.  IlosicHuTe KOHUENLHUIO BUAA, €T0 KPUTEPHUH.

26.  llepeuncinuTe IBUXKYILINE CHIIBI 3BOJIIOLUH.

27.  VYxaxwure J0Ka3aTelIbCTBA 3BOJIIOLUY.

28.  JloxaxxuTe, YTO OCHOBHBIMU HaIlPaBJICHUSMU 3BOJIIOIMOHHOTO IIporpecca sBISIOTCS
Ouosornyeckuii mporpecc 1 OMOJIOrHUECKUl perpecc.

29.  JlokaxuTe, YTO COXpaHEHHUE OMOJIOIMYECKOr0 MHOroo0Opas3usi OCHOBAa YCTOMYMBOCTHU
6uocdepsl U MPOrpecCUBHOIO €€ Pa3BUTHSL.

30.  BpisiBUTE NPUYMUHBI BBIMUPaHUS BUJIOB.

31.  Ilpoananu3upyiTe U NalTE OLEHKY PA3JINYHBIX TUIIOTE3 O POMCXO0XKIEHUH YEI0BEKa.

32.  IlpoBeauTe CpaBHUTEIbHYIO XapaKTEPUCTHKY YEJIOBEKa M MPUMATOB, JOKAKUTE HX
POJICTBO.

33.  BpisiBUTE 3Tamnbl HBOJIIOLMY YEJIOBEKA.

34.  JlokaxuTe paBEHCTBO YEJIOBEYECKMX pac Ha OCHOBAaHMM HX pOJCTBA M E€IUHCTBA
IIPOUCXOXKICHHUS.

35.  OnwummuTte 3K0J0THYEcKre (PAKTOPHI U UX BIMSIHHUE HA OPIaHU3MBI.

36.  Ilepeunciaute 0COOEHHOCTH HKOJIOTMYECKUX CHUCTEM, UX BUAOBYIO U MPOCTPAHCTBEHHYIO
CTPYKTYPBI.

37.  OObsAcHUTE NPUYMHBI YCTOMUMBOCTH U CMEHBI IKOCHCTEM.

38.  IlokaxkuTe, Kak HOCTPOUTD SIPYCHOCTb PACTUTEIILHOTO COOOIIECTBA, MUIIEBBIE LIETIH U CETH
B OMOLIEHO3€, a TAK)KE KOJIOTUYECKHE MUPAMUIBI.

39.  Omnwummure yuenue B. 1. Bepnaackoro o 6uocgepe kak o riiodanbHOI sKocHcTeMe.

40. [Tokaxure cxeMy 5KOCHCTEMBl Ha NpumMepe Ouocdepsl, KpyroBopoTe BELIECTB U
MpeBpallleHIH YHEPTUu B 6uocdepe.

41. [IponemMoHCTpUpPYHTE MPUMEPHI UCIIOIB30BAHNS B XO3SMCTBEHHON AESATENBHOCTH JHOJAEH

MOp(bO(I)yHKI_II/IOHaJIBHLIX YCPThHI OpraHU3alun paCTCHI/Iﬁ W JKHUBOTHBIX TIIpU CO3JaHUHA
COBCPUHICHHBIX TEXHUYCCKUX CUCTEM U yCTpOI\/IICTB 10 aHAJIOTHUH C )XUBBIMH CUCTEMAMH.
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