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1. HACITIOPT ITPOI'PAMMBI TINCIHUITJIMHBI
BHOJIOI'UA

1.1. Ob61acTh NpUMeHEHUsI TPOrPaAMMbI

[Iporpamma oO1Ie00pa3oBaTebHOM Y4EOHON AUCIUIUIMHBI  «bUOoI0TH»
npeaHa3HadeHa [Js U3yYeHHs OWONIOTMH B KOJUIEIKE TMPOPECCHOHATHHOTO
o0pa3oBaHus, peaau3ylIIero oOpa3oBaTelIbHYI0 MporpaMMy Ha 0a3e OCHOBHOTO
oOmero oOpa3oBaHud B TMpeeNax OCBOCHHSI CpeaHEero mnpodeccHOHaIbHOTO
oOpa3zoBanusa 1o crnenuaibHoctd (09.02.04 WMupopmannoHHble cHUCTEMBI (TI0
OTpaCIIsIM).

1.2. MecTO TUCHMIUVIMHBI B CTPYKTYpe MPOrpaMMbl MOAr0OTOBKH CHENHAINCTOB
CpeIHero 3BeHa:

Jlucuurinaa «buonorus» oTHOCHTCS K  001Ie00pa3oBaTEILHOMY
y4eOHOMY LIHKITY.

1.3. Hean u 3agaum JUCHMILUIMHBI — TPpeOGOBaHMSI K pe3yJbTaTaM OCBOEHUS
JMCHUILINHBI

Conepxxanue mnporpaMmbl  «bHOJIOTHS) HAMpaBIEHO Ha JIOCTHXKEHUE
CIEYIOIIMX LeJe:
* nojydeHue (pyHIaMeHTaIbHBIX 3HAHUU O Ouosormdeckux cucremax (Kretka,
OpranusmMm, Ilonynsuus, Bua, Dkxocucrema); MCTOPUU Pa3BUTHUS COBPEMEHHBIX
IPEACTaBICHUN O JKUBOW MPHUPOJE, BBIIAIOIMMXCS OTKPBITHAX B OHOJOTHYECKOM
HayKe; poJii OMOJOTUYECKON HayKu B (OPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO
Hay4YHON KapTUHBI MUPA; METOJIaX HAYYHOTO TTO3HAHUSI;
* OBJAJCHUE YMEHHUSMH JIOTUYECKH MBICIHTh, OOOCHOBBIBATH MECTO M POJIb
OMOJIOTMYECKUX 3HAHUH B TMPAKTUYCCKOW JEATCIHOCTH JIIOJICH, pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHUM; OMPEACNIATh KUBbIe OOBEKTHI B MPHUPOJIC; TPOBOJIUTH
HaOJIFOJICHUS 32 DKOCUCTEMAaMH C 1IEJIbI0 UX OIMMCAHHUS U BBISBJIICHUS €CTECTBEHHBIX
U aHTPOIIOTEHHBIX HM3MCHCHHUH; HAXOJWTh M aHAIM3UPOBATh HH(POpMAIHIO O
’KHBBIX OOBEKTaX;
* pa3BUTHE T[O3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYAIBbHBIX M TBOPYECKUX
crocoOHOCTEH OOydJaromuxcs B IMPOIECcCe U3YYEHUS OMOJIOTMYCCKHUX SIBICHUM,
BBIJAIOIIUXCS  JIOCTHDKCHHH  OWOJIOTHMH, BONISAIINX B  OOIIEYEIIOBEUSCKYIO
KYJbTYPY; CI0XKHBIX M MPOTUBOPEYUBBIX MyTEH Pa3BUTHUS COBPEMEHHBIX HAyUHBIX
B3IJIA/IOB, UJEH, TEOpUl, KOHUEMIHM, TUIOTE3 (0 CYIIHOCTH U IMPOUCXOKICHUU
’KU3HH, 9eJIOBEKa) B X0JI¢ pabOThI C pa3IMIHBIMA HCTOYHUKAMU HH(POPMAITUH;
* BOCIIUTaHHE YOCKJICHHOCTH B HEOOXOJMMOCTH ITIO3HAHMS XHWBOW MPHUPOJIHI,
HEOOXOUMOCTH PAITMOHAIBLHOTO IIPUPOIOIOIB30BaHMS, OCPEKHOTO OTHOIICHHS K
MPUPOJIHBIM pecypcaM H  OKpYyXKalollel cpenae, COOCTBEHHOMY 3J0POBBIO;
YBaKCHHSI K MHCHHUIO OINMIOHCHTA TIPH 00CYXICHUN OHMOJIOTHISCKUX TTPoOIIeM;
* HCIIOJB30BAHME TPUOOPETEHHBIX OHOJOTMYECKUX 3HAHUW W yMEHHUH B
MOBCEIHEBHON JKW3HU [IJI1 OILIEHKH TIOCTEJACTBUNA CBOEH JESITEIBHOCTH (U
NESITEIBHOCTH IPYTUX JIIOJICH) 10 OTHOIICHHUIO K OKPYXKAIIIEH cpele, 310POBbIO



JIPYTuX JIOAeH W COOCTBEHHOMY 3J0pPOBBIO; OOOCHOBaHHME U COOJIIOJCHUE MeEp
npouiakTUKM  3a00JIEBaHMM, OKa3aHUME TEpPBOA MMOMOIIM NpPU TpPaBMaXx,
coOJII0/IeHNE TPABUII IOBEJEHUS B IPUPO/IE.
B pe3ynbTate 0CBOEHUS JUCHUIUIMHBI 00YJalOUIUICs JOJIKEH yMeTh!

® [PUBOJWUTH  MNPHUMEPBI:  B3aUMOJEWCTBUA  TE€HOB, TI€HHBIX U
XpPOMOCOMHBIX MYTAllMil; TOMYJSIUMA Yy pasHbIX BHUIOB; HACIEACTBEHHBIX U
HEHACJICICTBEHHbIX W3MEHEHUW, MYTallMi, E€CTECTBEHHBIX M HCKYCCTBEHHBIX
HKOCUCTEM; BIUSHUS OMONOrMU Ha (HOPMHUPOBAHKWE HAYYHOTO MHUPOBO33PEHMS, HA
BOCIIUTAHUE DKOJIOTUYECKOM, TE€HETHUYECKOM W TUTMEHUYECKON I'PaMOTHOCTH;
BKJIaJ]a OHMOJIOTMYECKMX TEOpUd B (QOPMHUPOBAHUE COBPEMEHHOM Hay4dHOU
KapTUHBl MHpA; 3HAYEHUS TEHETUKU [JIs pa3BUTHA MEIULHHBI W CEJIEKLHNH;
3HAUEHUS COBPEMEHHBIX JIOCTHKEHUH B o00sacTd OHUOTEXHOJOTWH, 3aKOHa
TOMOJIOTUYECKUX PANOB B HACJIEACTBEHHOW M3MEHYMBOCTH M YYEHHsS O LEHTPAX
MHOrooOpa3uss U TMPOUCXOXKACHHUS KYJIbTYpPHBIX pAcTEeHUH Il pa3BUTHS
CEJICKLNH;

®  [IPUBOJUTH JIOKA3aTEIbCTBA: €AUHCTBA YXUBOM U HEKUBOM IPUPOIBI,
pPOJICTBA JKMBBIX OPTraHU3MOB, HCHOJB3YSd OHOJIOTMYECKHE TEOPUU 3aKOHBI U
[IPaBWJIA; DBOJIIOLHUM, UCIIOIb3Ysl JAaHHBIE [AJEOHTOJNOIUH, CPABHUTEIILHOU
aHaToMuH, 3MOpuosioruu, Ouoreorpaguu, MOJEKYISIPHOH OHOJIOTHH; SBOJIIOLNH
YEJI0BEKa; €MHCTBA YEJI0BEYECKUX pac; 3BOJIIOLIUU o6uocdepsr;
OTPULIATENIBHOTO BIIMSIHUSL AQJIKOIOJIsl, HUKOTMHA, HApPKOTUYECKMX BELIECTB Ha
pa3sBUTHE 3apOJbIlIa YEeJOBEKAa; POACTBA YEJIOBEKA C MIIEKONUTAIOIMMU
KUBOTHBIMU; BIIUSHHUS MYTAarecHOB Ha OpraHU3M YeJOBEKa; HEOOXOIUMOCTH
COXpaHEHHUs] MHOrooOpa3usi BHUJIOB; BIMSIHHUS DSKOJOTMYECKUX (PAKTOPOB Ha
OpraHu3MBbl; B3aUMOCBS3U OPraHU3MOB U OKPYKAIOIEH CPEebl;

e  OLICHUBATH: IIOCJIEACTBUSA BIMSHHUS MyTareHOB HA OPTaHU3M; 3TUYECKUE
aCIEKThl Pa3BUTHS HEKOTOPBIX HCCIIENOBAHUA B OMOTEXHOJIOTHH (KIOHUPOBAHHE
YyeJoBeKa u JIp.);

MOCNIEJICTBUSL COOCTBEHHOM JEATENHHOCTH B OKPYXKAWOIIEH cpeae; BKIAM
BBIIAIOIINXCS YUCHBIX B pa3BUTHE OMOJIOTUYECKON HAYKHU;
3HauYeHHE OMOJIOTUYECKUX OTKPBITUIA; rI100albHbIE aHTPOMOT€HHbIE U3MEHEHHS B
ouocdepe;

®  apryMEHTHPOBATh CBOIO TOUKY 3pEHUs MIPHU 00CYKIEHUU OMOIOTHUECKUX
npo6sieM: 3BOJIOLUUHU JKUBOM TPHUPOABI; PEATBHOrO CYIIECTBOBAHHUS BHIOB B
[PUPOAE; CYIIHOCTA U IPOUCXOXKACHUSA JXU3HH, IPOUCXOXKICHUSA  YEIOBEKa;
ro0aJbHBIX  JKOJIOTMUYECKUX  MpoOsiem U Iyred  HUX  PElICHUs;
IIPOUCXOXKICHUS YEIIOBEYECKUX Pac;

®  BBHISBINTH: BIUSHUE AJIEMEHTAPHBIX (DAKTOPOB HBONIONMU HA TEHOGMOH]
MOMYJISINN; TPUCIIOCOOICHNS y OPraHU3MOB K cpefe oOuTaHus; apoMopdosbl u
UIM0AJaNTallUd Y PACTEHUN M KUBOTHBIX; OTJIUYUTEIbHBIE MPU3HAKHU KUBOTO (Y
OTJEJIbHBIX OPTaHU3MOB); AOMOTUYECKHE U OMOTHYECKHE KOMIIOHEHTHI SKOCUCTEM;
B3aMMOCBSI3M OpPraHM3MOB B DJKOCHUCTEME; MYTAreHbl B OKPYXaIoIIEeW cpene
(KOCBEHHO); CXOJICTBO U Pa3INYUsl MEXK]Yy 3KOCHCTEMAMH U arpO3KOCUCTEMAMH;

®  YCTaHaBJIMBATh B3aUMOCBS3U: CTPOCHUS U PYHKIUN MOJIEKYJ B KIETKE;



CTpoeHUs U (PYHKIIMH OPraHOMIOB KIETKH; IJIACTUYECKOTO M SHEPreTUYECKOIO
oOMEHa; CBETOBBIX M TEMHOBBIX peakUUid (POTOCHMHTE3a; ABMKYLIUX CHII
JBOJIIOLMHA; IIyTEH U HAIIPABJICHUH BOJIIOLIUM;

®  [PaBWJIBHO UCIIOIB30BATh TEHETUUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY;
pemiarb 3aa4yd  pPa3HOM CJIOXHOCTH 1O OHWOJIOTMH; COCTaBJIATb CXEMBbI
CKpEIIMBaHus, MyTH MEPEHOCca BELIECTB U SHEPTHH B HIKOCUCTEMAX (LIETH MUTAHMUS,
MUIIEBBIE CETU);

®  uCCIelOoBaThb OMOJOTUYECKHE CUCTEMbl Ha OHOJIOTMUECKUX MOJEIAX
(keTka u 1p.);

®  U3yyaTb U ONMUCHIBATH YKOCUCTEMBI U arPOIKOCUCTEMBI CBOEU MECTHOCTH;

®  CaMOCTOSTENIbHO HaXOAUTh B Pa3HbIX HMCTOYHHUKAX (B TOM YMCIE CETH
WuTepHer, cpeacrBax MaccoBoM HHGOpMAaIMM), aHAIU3UPOBaTh, OLEHUBATH U
UCIIOJIb30BaTh OMOJOTUYECKYI0 MH(POPMAIIMIO; TPAMOTHO OQOPMIISATH PE3yJIbTAThI
OMOJIOTUYECKUX MCCIIEIOBAHUM.

®  HCIOJIB30BAaTh NpUOOPETCHHBIE  3HAHUSA U YMEHHUS B
MIPAKTUYECKON
NeSITEbHOCTH U TIOBCEJHEBHOM JKU3HU JJIsA: TPaMOTHOTO OQOPMIICHUS
pE3yNIbTaTOB OMOJIOTMUECKUX HCCIEIOBAaHMUM;, OOOCHOBAaHHS M  COOJIIOJICHUSA
NpaBWw TMOBEJICHUS B OKpYXKaroleu cpezne, Mep popUIaAKTUKN

pacripocTpaHeHusi BHUPYCHBIX (B ToM uucie BUY-undexnuu) wu apyrux
3a007I€eBaHUI, CTPECCOB, BPEAHBIX MPUBBIUECK (KypeHHE,  aJKOTOJIU3M,
HapKOMaHMs); OKa3aHUA T[EepPBOM TMOMOIIM TMPU TPOCTYAHBIX U JIPYTUX
3a00JIeBaHUSAX, OTPABJICHUH MUIIEBBIMU MPOAYKTAMH; ONpeIeNIeHUs COOCTBEHHON
MO3UIMU TTO OTHOIICHHUIO K 3KOJIOTMYECKUM Mpo0eMaM, OBEJCHHUIO B IPUPOTHOMN
cpele; OIEHKA JTHYECKUX aCIEeKTOB HEKOTOPBIX HKCCIeJOBaHUNH B 00JacTH
OMOTEeXHOJOTUH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OTUIOOTBOPEHUE).
B pesynbTaTte 0cBOEHUS TUCIUTIIMHBI 00YYAIONUNCS JOKEH 3HATH.

® OCHOBHBIC TIOJIO)KEHHSI OMOJOTHYECKUX TEOpHM (KJIETOYHAs TEOpHs;
XpOMOCOMHAsl TEOpHsI HACIEICTBEHHOCTH;, TEOPHsSl I'€HA; CHUHTETHUYECKAas TEOpUs
SBOJIOLIMM, TEOpUS AaHTPONOreHe3a); 3akoHOB (pacwemienus ['. Mennens;
He3aBucuUMOro HaciemoBaHuss I'. MeHpgens; CclEIUIEHHOro HacjemoBaHust 1.
Moprana; TOMOJOTMYECKHMX pAIOB B  HACJIEACTBEHHONM HM3MEHUYHUBOCTH;
3apOJBIIIIEBOTO  CXOJACTBAa; OWOTEHETHYECKWi); mpaBmil (HomMuHupoBaHus I .
MeHens; 3KOJIOrM4ecKON MUpaMu/ibl); TUIOTE3 (YUUCTOTHI TAMET, CYIIHOCTH U
MPOUCXOXKIEHUS  JKU3HU,  MPOUCXOXKACHUS  YEJIOBEKA); 3aKOHOMEPHOCTEH
(MI3MEHYMBOCTH; CUEIUIEHHOTO HACIJIEI0BaHUs;, HACIEAOBAaHUSA, CLEIICHHOTO C
MOJIOM; B3aUMOJCHCTBHS TE€HOB U HX LIMUTOJOTMYECKHUE OCHOBBI); y4eHUH (O
MyTSAX U HanpaBieHusax 3pononuu; H.W. BaBunoBa o 1eHTpax MHOrooOpasus u
MPOUCXOXKIEHUST  KyJIbTypHBIX pacteHui; B.U. Bepnaackoro o Omocdepe wu
Hoocdepe);

® 0COOEHHOCTH OWOJIOTHYECKUX IPOIECCOB U SIBICHUW: OOMEH BEIIECTB
U TpeBpalleHus DJHEPrud B  KIeTke; (OTOCUHTE3; IUIACTUYECKHUH U
DHEPreTUYeCKuid OoOMeH; OpOKeHHEe;, XEMOCHHTE3; MHUTO3; MEH03; pa3BUTHE
raMer y pacTeHHMil M >KUBOTHBIX; PA3MHOKEHUE; OMJIOJIOTBOPEHUE Y PACTCHUN U



KUBOTHBIX; HWHAMBHIYAJIbHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3); TOJIydYeHHE
reTepo3nca, MOJUILIONIOB, OTAAJCHHBIX THOPUIOB; ACHCTBHE NCKYCCTBEHHOTO,
JABUKYILETO0 M CTAOMIM3UPYIOLIEro 0TOOpa; reorpauueckoe U HKOJIOTHYECKOe
BHUJ1000pa3oBaHue; (POpMHUpPOBAHHE TMPHUCIOCOOJICHHOCTH K cpefie OOUTaHWS;
KPYTrOBOPOT BEIIECTB M MPEBpAllleHHs] SHEPIHMM B 3KOCHUCTEMax M Ouocdepe;
ABOJTIOIUST OMOCPEpHI;

®  0COOEHHOCTH CTPOCHHUS OMOJIOTUYECKUX 00BEKTOB: KJIETKU
(XMMUYECKHI COCTaB U CTPOCHHUE); TEHOB, XpPOMOCOM, YKEHCKHX U MY)KCKUX TaMer,
KJIETOK MPOKAPUOT U JYKAPHOT; BUPYCOB; OAHOKIETOYHBIX M MHOTOKIETOYHBIX
OpPTraHMU3MOB; BHJIa U DKOCHCTEM (CTPYKTYpa);

® TPUYMHBI  JBOJIOLWH,  HM3MEHIEMOCTH  BHUJOB  HACJIEICTBEHHBIX
3a00NIeBaHUi, MyTaluii; yCTOMYMBOCTH, CaMOPETYJSIUH, CaMOpPa3BUTHS |
CMEHBI IKOCHCTEM.

1.4. KoimyecTBO YaCOB HA OCBOEHHE MPOTrPaMMbI THCIIUILTHHBI:

MaKCHUMaJIbHOM yueOHO# Harpy3ku oOyuatomierocst 69 yaca, B TOM 4ucIe:
00s3aTeNbHON ayAUTOPHON yueOHOM Harpy3ku oOydaromierocst 46 4acos;
CaMOCTOSITeILHOM paboThl 0Oyuaromierocs 23 Jyaca.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIVINHBI

2.1. O0beM JUCHUIIMHBI M BUIbI Y4eOHOH padoThl

Bup yyeOHol padoThI

Oovem uacoe

MakcumasibHasi yueOHasi HATpy3Ka (Bcero) 69
Oo0s13aTes1bHAS ayAUTOPHAA yueOHAsl HATPy3Ka (BCero) 46
B TOM YHCIIE:

nabopaTopHbie paOOTHI

NPAKTUYECKUE 3aHATUS 6

KOHTPOJIbHBIE PabOTHI

KypcoBasi pabora (mpoekT) (eciu npedycmompeno)

CamocTosiTeqibHas paboTa o0yyarierocs (Bcero) 23
B TOM YHCJIC:

CamocTosTenbHas pabota (perieHue 3aaad) 8
CamocTosTenbHast pabota (TeCTUPOBAHHE) 12
CamocTosTenbHas padora (pedepar) 1
CamocTosTenbHast pabota (SKCKypcHusi B 00TAHUYECKHUH caJl) 1
CamocrosiTenbHast paboTa (JOKJIaabl IPO YUYEHBIX) 1

HUmoecosas ammecmayus 6 popme oughgepenyuposannozo 3awema




2.2. TemaTuyeckuii JIaH U coliep:kaHue QUcHUNINHBLI buosorus

HaumeHnoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTepHnaJa, JJabopaTopHbie padoThl M MPAKTHYECKHE 3aHATHS, CAMOCTOsATeIbHasi padoTa

0O0beM yacoB

YpoBennb
OCBOEHUS

1

o0yJanmuxcsi, KypcoBasi padora (IIpoeKT) (eciu npedycmompervl)
2

3

i

Pazpmen 1.

Beenenue

Tema 1.1.

Coneprkanue yaeOHoro Mateprana OObEKT N3ydeHHs OMOIOTHU — KHBas puposa. [Ipu3Haku KUBBIX OPraHU3MOB U UX
MHOroo0Opasue. Y poBHEBas OpraHU3alysl XKHUBOW NPUPOABI U 3BOIIOIHS. MeTo bl TO3HAHUS KHUBOW pUpobL. O0Ime
3aKOHOMEpHOCTH Ouosoruu. Ponb Oronoruu B pOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUpa U
NPaKTHYECKOW JESTEIbHOCTH JHOJICH.

3HavyeHre OMONIOTMH PU OCBOSHUH NpodeccHii U CnenraabHOCTeH cpeiHero NpodecCHOHANBHOr0 00pa3oBaHusL.

1 Buonorus — HayKa O KHU3HH. buonoruueckue HayKu. KpI/ITepI/II/I JKHUBBIX CUCTCM. ypOBHI/I OopraHnu3anuun JKUBOI
MaTCpuu. MCTOI[LI TTO3HAHMS YKUBOU IMpUpOABbI.

2

HpaKTI/I‘IeCKI/Ie 3aHATHA. Ha6J’IIOZ[eHI/Ie KJICTOK paCTeHI/Iﬁ 1 J)KUBOTHBIX IO MUKPOCKOIIOM Ha I'OTOBBIX MHUKpOIpECIaparax,
X OINUCAaHUC.

CamMocrosiTennbHas paboTa o0yJaronuxcs (TeCTHPOBAHHUE)

1

Pasznein 2.

MounekysspHbIN YPOBEHb OpraHU3aliy dKHUBOTO

Tema 2.1

ConepkaHue ydeOHOro marepuasia YMEHHUE MPOBOAUTH CPAaBHEHHE XMMHUUYECKOH OpraHW3allMU KHMBBIX W HEXHBBIX
00bekToB. [lonydeHne npeacTaBieHus 0 POIM OPraHMYECKUX U HEOPraHWYECKHUX BEIIECTB B KICTKU

1 | Xumudeckas opraHu3alis KJISTKH. DJISMEHTHBIH cocTaB KieTok. Heopranudeckue Bemectsa. OpraHuyeckue
BeectBa. benku. Knaccudukanuys u ¢pyakuuu 6eaxoB GepMeHTHI.

IIpakTHueckue 3aHsATUs

CamocTosTenpHast pabota 00yJaroImxcs (TECTHPOBAHKE)

Tema2.2

Cozepxanue y4eOHOro marepuaina llomydeHue mpencTaBieHUS O POIM OPraHMYECKHX M HEOPraHMYECKUX BEILECTB B
KJIETKH

Yrnesoas! u mumuael. Knaccudukanms. OyHKIMH

IIpakTudeckue 3aHsITHs

CaMocrosiTennbHas padoTa 00yJaromuxcs (TeCTHPOBAHUE)

Tema2.3

Coneprxanne yuedHoro matepraia HykienHosbie kucinoTel. Ctpoerue u Gpyukimu. AT

Hyxneunossie kuciorel. Ctpoenue v pyukuun. AT®. Penrenrie 3a1a4 10 HyKIEHHOBBIM KHCIOTaM

IIpakTudeckue 3aHsITHs

CamocrosTenbHas padoTa o0ydaronmxcst (peleHne 3a/1a4 10 PelIeHUI0 HYKIIEMHOBBIX KHCIIOT)

Pasgean 3.

Knetounslil ypoBeHb OpraHU3aIuHU )KUBOTO

Tema3.1

Coneprxanue yueOHoOro marepuana V3ydeHne cTpoeHHs KJIETOK SYKapHOT, CTPOSHUSI 1 MHOT000pa3ys KJIETOK PacTeHUH
1 OKUBOTHBIX. O3HaKOMIJIEHME C KIETOYHOH TeopHell CTpOEHHS OpPraHM3MOB. YMEHHE CaMOCTOSTENIBHO HCKaTh
JIOKa3aTeNbCTBA TOTO, YTO KJIETKa — 3JIEMEHTapHas ’KHUBasi CUCTEMa M OCHOBHAS CTPYKTYPHO-(DYHKIIMOHAIbHAS €ANHUIIA
BCEX JKUBBIX OPTaHU3MOB.

M3yuenune knerku. Kierounas teopus. CTpykTypa KieTkd. MeMmOpana. MeMOpaHHBIH TPaHCIOPT.

[IpakTuyeckue 3aHATHUs

CamocrosiTenbHasi padoTa o0yJaromuxcs (TECTUPOBAHKE 110 KIETOYHON TEOPHH OPTaHU3AINH KICTKH)

Tema 3.2

Coneprkanne yaeOHOro Matepuaia. M3ydeHne CTpoeHNs KIETOK 3yKapHoT, CTPOSHUSI 1 MHOT'000pa3usi KIIETOK PAaCTeHUH
1 KUBOTHBIX. O3HaKOMJICHHE ¢ OTHOMEMOPaHHBIMH M JBYyMEMOpPaHHBIMHU OpTaHOMIAMH

HuTormmasma. OnHOMeMOpaHHbBIE U IBYMEMOpaHHbBIE OPTaHOMIBI

[IpakTuyeckue 3aHATHU

CamocrosiTenbHasi paboTa oOyJaromuxcs (TeCTUpPOBaHKE Ha 3HAHUE OPTaHOUIOB KIICTKH)

Tema3.3

ConepncaHI/Ie yqe6H0r0 MaTtepuaia I/I3yquI/Ie CTPOCHUS KIICTOK DYKApHOT, IMPOKAPHUOT HUX CTPOCHHUA U MHOI‘OO6pa3I/I$I
KJICTOK paCTGHI/Iﬁ 1 )KUBOTHBIX 1 MUKPOOPTaHU3MOB. O3HaKOMJICHUE C HeMeM6paHHHMI/I OpraHonaMu KJICTKH.




Hemem0Opannble opraHouisl. S1ipo. Jykapuorsl. CpaBHEHHE PACTHTEIHHOM M JKMBOTHOU KJIETOK. [IpoKapHOTEHIL.

HpaKTI/I‘leCKI/Ie SaHATHA

CamocrosrenbHas pabora o0ydaronmxcs (TeCTHPOBaHHUE)

Tema3.4 Conepxanne yueOHOro marepuana. [lomydeHne mpeacTaBiIeHUs] O CTPOCHUH, KU3HEACATEIIEHOCTH BUPYCOB. M3yducHume 2
MEeTa0O0JIMYECKUX MPOIIECCOB KIETKE X OCOOCHHOCTSIX
Bupycel. Merabonusm
[IpakTHYeCKHe 3aHATHS
CamocrosiTennbHas paboTa o0yJaromuxcs (TeCTUPOBAHHUE)
Tema3.5 ConepxaHue ydeOHOro Matepuana F3ydeHue mporeccoB (POTOCHHTE3a, XEMOCHHTE3a, JHEPreTHYCCKOro OOMEHa. 3
YMeHHe CTPOUTh CXEMBI SHEPTeTHUECKOro ooOMeHa. [lomydeHre nmpeacTaBlIeHus 0 MPOCTPAHCTBCHHON CTPYKTYpe Oerka,
monekyn JIHK u PHK
dorocuHTe3. XEMOCHHTE3. JHEPreTHUSCKUi 0OMeH. Perienue 3a1a4
[IpakTHyecKue 3aHATHS
CamMocrosiTeNbHas pa0doTa o0yJaromuxcs (peleHue 3a1a4 Mo YHEPreTHISCKOMY 0OMEHY BEIIIECTB, TSCTUPOBAHHE)
Tema3.6 ConepxaHue ydeOHOTO Marepuana V3ydeHuwe W pacCMOTPEHHE MpOoIeccoB brocuHTe3 Oenka. Perymsius akTHBHOCTH 2
reHoB. Pemenue 3aaay. JKu3sHeHHBIN HUKII KiIeTOK. Jlenenue kietkun. Muto3. AMUTO3
buocunTes Oenka. Perymnsinust akTHBHOCTH TeHOB. Penienue 3anay. JKXu3zHeHHbIH nUKI KieTok. JleneHue kierku. MuTos.
AmuTos.
[TpakTrueckue 3aHsITHs
CaMocrosiTeNnbHas paboTa o0yJaromuxcs (pelieHre 3aaa4 mo OMOCHHTE3Y Oellka)
Tema3.7 Conepxanue yueOHoro marepuana OBJaJeHHUE 3HAHUSIMH O PAa3MHOKEHMH KaK O Ba)KHEWIIIEM CBOWCTBE >KHBBIX 2
OpPTaHU3MOB. YMEHHE CaMOCTOSTEIHHO HAXOMUTh OTIMYUS MHTO3a OT MeiH03a, OMpenenss ABOIIOIMOHHYIO POJb ITHX
BHJIOB JIEJICHUS KJIETKH.
Meiios. ['amerorenes. JIBoitHOE OIJI0JOTBOPEHHE [IBETKOBBIX PACTEHHIA.
IIpakTudeckue 3aHsATHs
CamocTrosTenpHast pabota 00yJaromxcs. (TECTUPOBAHKE)
Pa3nen 4 OpraHvu3MeHHbII YPOBEHb OPTaHU3AIMH KUBOTO
Tema 4.1 Conepxanne yueOHoro Marepuana O3HAKOMJIEHHE C OCHOBHBIMH CTAaJUSIMH OHTOTeHe3a Ha IpHUMEpe pa3BUTHUL 1
M03BOHOYHBIX JKUBOTHBIX. YMEHHE XapaKTepH30BaTh CTAJWU MOCTIMOPHOHAJIBHOTO Pa3BHTHS Ha MpUMeEpE YeoBeKa.
O3HakOMJIEHWE C NpPUYMHAMH HAPYIICHWH B Pa3BUTHM OPraHW3MOB. Pa3BUTHE yMEHHsS! MPaBWIBHO (POPMHPOBATH
JIOKa3aTeNbHy0 0a3y 3BOJIOIMOHHOI'O PAa3BUTHs JKUBOTHOIO MHUpa. BBISBICHHWE M OMMCAHUE IMPU3HAKOB CXOJCTBA
3apofpllell dYeloBeKa M APYrHMX IO3BOHOYHBIX KaK JIOKa3aTeNbCTBA HMX DSBOJIIOLMOHHOrO poxactBa. [lomydenue
MPEACTaBICHU O MOCIEACTBUAX BIHSHUS aJKOTOJs, HUKOTHHA, HAPKOTHYECKUX BELIECTB, 3arps3HEHUS Cpensl Ha
pa3BHUTHE U PEIPOAYKTHBHOE 3JI0POBBE UEIOBEKA.
Pasmuoxenue. becrionoe u monopoe pasmuokenne. OHTOreHe3. IMOPHOHAIBHOE M HOCTAIMOPHOHAIBHOE PA3BUTHE
IIpakTuaeckue 3aHATH
CamocTrosiTenbHast pabora o0yJaronwmxcs (pemeHne 3a1aq Ha Pa3BUTHE OpraHu3Ma)
Tema 4.2 Conepxanne yuebHOoro marepuana O3HAKOMIIEHHE C HACIIEACTBEHHON M HEHACIEACTBEHHOH M3MEHYMBOCTHIO U €€ 2
OMOJIOTHYECKON POJIBIO B DBOJIIOLIUMH KMBOT'O MHUPA.
I'eHeTrKa — HayKa O HACTIEICTBEHHOCTH M M3MEHUYMBOCTH. 3aKOHBI HacJEeICTBEHHOCTH. MOHOTHOpHOHOE M TUTHOPUIHOE
CKpeIIMBaHuE.
[IpakTuyeckue 3aHATHUs
CamocTtosiTenbHas pabota o0yJarommxcs. (peleHre TeHETHISCKUX 3a1a4)
Tema 4.3 Conepxanne yueOHOTO MaTeprana. O3HaKOMIICHHE C HACIICACTBEHHON M HEHACTICICTBEHHON H3MEHYHBOCTEIO U €€ 2

OMOIOTMYECKON POTBIO B ABOJIIOIMHN )KUBOTO MHUPA.

3aKkoH MopraHa. XpOMOCOMHaﬂ TCOpUA HACICACTBECHHOCTHU. TI'enetrnka moma. HaCJ’IC,Z[OBaHI/IC MPU3HAKOB, CHCIUICHHBIX C
IIOJIOM.

HpaKTI/I‘IeCKI/Ie SaHATHA
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CamocrosTenpHas padota odydaronmxcs (peleHre TeHeTHIeCKUX 3a/1a9)

Tema 4.4 Conepxanne ydeOHOro Matepuana. O3HAKOMIICHWE C HACJICICTBCHHOW W HEHACICACTBEHHOH W3MCHUMBOCTHIO H €€ 3
OMOTIOTNYECKON POJIBIO B IBONIOLHH )KUBOTO MHUDA.
I'eHoTHn — menmocTHast cucTeMa B3aMMOJIEHCTBYIONIMX T€HOB. B3anMmoseiicTBre HeayuleNbHBIX TeHOB. 3aKOHOMEPHOCTH 2
W3MEHYHBOCTH.
[IpakTHyeckue 3aHATHS
CamocTosTenbHast pabota o0yJaronmxcs (peleHrne reHeTHYeCKHX 3a/1a4) 1
Tema 4.5 Conepxanue ydeOHOro marepuaia. [loimydeHue MpeACTaBICHUS O CBSI3U T'CHETUKU M MeIUIMHBL O3HAKOMIICHHE C 2
HaCJICACTBEHHBIMU OOJIE3HSMH 4YeNIOBEKa, WX MNPHYMHAMH M TPOQWIAKTHKOH. l3ydeHWe BIHSHUS aNKOTOIM3MA,
HapKOMaHWM, KypeHUs Ha HacJeJCTBEHHOCTh Ha BHJeoMarepuajie. AHamu3 (EHOTUINNYECKOW W3MEHYHBOCTH.
BbisiBIIeHHE MyTareHOB B OKpY)Katollel cpejie U KOCBeHHasl OlleHKa BO3MO)KHOTO MX BJIMSIHHS Ha OPraHHU3M.
['eneruka yenoseka. ['eHernka n meauipiHa. Cenekuust pacteHnid. CeneKuusi >KUBOTHBIX. CelleKIMs MUKPOOPTraHU3MOB. 2
[Ipaktiueckne 3ansTrsi. O3HAKOMIJIEHHE C OCHOBHBIMHU JJOCTHKEHHSMHU COBPEMEHHOW CENEKLUH KYJIbTYPHBIX PacTeHHUH, 1
JIOMAITHUX YKUBOTHBIX M MUKPOOPTaHU3MOB
CamMocrosiTeNbHas pa0doTa 00yJaromuxcs (TECTUPOBAHHUE) 1
Paznen S [TonynsAMoHHO — BUJIOBOH YPOBEHb OPTaHU3AIMH KHBOTO
Tema 5.1 ConepxaHue ydeOHOro marepuaina. l3yueHue Haciielusl 4elloBEUYeCTBa Ha MPUMeEpe 3HAKOMCTBA C MCTOPHEW pa3BUTHS 2
sBomoioHHbIX  uae K.JIunanes, JK.b.Jlamapka Y.[dapBuna. OleHHBaHHE POIM SBOJIOIMOHHOTO YYEHHUS B
(OpMHUPOBaHUM COBPEMEHHOI €CTECTBEHHO HAYYHOM KapTHUHBI MHpa. Pa3BUTHE CIIOCOOHOCTH SICHO M TOYHO HM3JIaraTh
CBOU MBICJIH, JIOTUYCCKU O6OCHOBLIBaTB CBOIO TOYKY 3pE€HUsI, BOCIIPMHUMATh U aHAJIM3UPOBATh MHEHUS CO6CCC}1HI/IKOB,
NPU3HABAs IPAaBO JIPYroro YejaoBeKa Ha MHOE MHEHHE.
Pa3BuTHE OSBONIOIMOHHBIX TpeAcTaBieHHd. JIMHEeBCKUIT TIepHOJ pPa3BUTHS OWOJOTMH. OBOJIOLMOHHOE Yy4YEHUE 2
JK.b.JIamapka. ,Y.Jlapuna — A.Yomneca. J[Buwkyiue cuibl 3Bomronuu 1o Jlapsuny. IckyccTBEeHHBIH 0TOOD.
[paktiueckue 3anstus. [IpoBeneHue onucanusi ocodel OJHOrO BUIA MO MOP(OIOrHYECKOMY KPUTEPHIO Ha MpHUMeEpe 1
JIOMAIIHUX PACTEHHH.
CamocrosiTeNibHas padoTa 00yJaromuxcs (IOKJIaapl PO YISHBIX — HHIMBHIyaIbHas paboTa)) 1
Tema5.2 Conepxanue yueOHOro Matepuaia. M3yueHue JokazaTeabCTBa IBOJIOLMK OpraHndeckoro mupa. Bua. Ero kpurepuu u 2
crpykrypa. Ionynsamms. Ee xapakTepucTUKU
JlokazaTenscTBa 3BONMIOIMHU opraHndyeckoro mupa. Bua. Ero kpurepuu u ctpykrypa. [lonynsims. Ee xapakTepucTuku. 2
IIpakTHueckue 3aHsATUs
CamocTosiTenpHast pabota 00yJaromxcs (TECTHPOBAHKE) 1
Tema 5.3 Conepxanne ydyeOHOro matepuaia. M3ydenue BompocoB Mukpossomtomua. CTO. IlomynsamnuoHHass TeHeTHKa. 3aKOH 3
Xapau — BaiinOepra DiieMeHTapHbIC YBOTIOIMOHHBIC (haKTOPBI
Muxpossomrorsi. CTD. TlonmymsnmonHast reHeTnka. 3akoH Xapam — BaitHOepra DiemeHTapHBIE SBOIIOIMOHHBIE 2
(hakTopEIL.
IIpakTHueckue 3aHsATUS
CamocTrosiTenpHas pabota o0yJarommxcs (pereHne YBONMIOIMOHHBIX 3a/1a4) 1
Tema5.4 Conepxanne ydeOHoro marepuana M3ydenwme BormpocoB EcrecTBenHbI 0TOOp. DOpMBI €CTECTBEHHOTO OTOOpa B 2
TIOMYJISIIUSIX. Pe3yIbTaThl HBOTIONHN
EctectBennsiit ot60op. PopMBI €CTECTBEHHOI0 0TOOPA B MOMYJISNHAX. Pe3ylIbTaThl BONOIIUIL. 2
[IpakTuyeckue 3aHATHU
CamocTosiTenbHas pabota o0yJarommxcs (TECTHPOBAHKE) 1
Tema5.5 Conepxanne yuebHoro mareprana O3HaKOMIICHHE ¢ KOHIICTIIIMEH BHIA, €€ KPUTEPHAMHU, OAO0p MPUMEPOB TOTO, UYTO 1
TIOITYJISIIUSL — CTPYKTYpPHAs €IUHAIA BUAA U 3BOMOINH. O3HAKOMIICHHE C IBIDKYIIUMICS CHUIIAMH 3BOJOIUH
W ee JO0Ka3aTeNbCTBAaMHU. YCBOGHHE TOTO, YTO OCHOBHBIMU HANPABICHUSMH JBOJIOIHMOHHOIO TPOTpPEcca SIBISTFOTCS
OMOIOTMYECKU Iporpecc M OMOIOrHIEeCKUi perpecc.
Maxkpossomorust. OcHOBHBIE HAIPaBJICHHUS! SBOJIOIMOHHOTO nponecca. AHTponoreHe3 2

HpaKTI/I‘IeCKI/Ie SaHATHA
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CamocrosrenbHas padota odydaronmxcs (pedepar Ha NpeIoKeHHbIE TEMb)

Pa3nmen 6

BuoreoneHotryecknii 1 6nocepHbIid YPOBHH OPraHU3aIMK )KUBOTO

Tema 6.1

Conepxanne yuyeOHOTO MaTepuaia V3ydeHne SKOJIOormdecKuX (PakTOpOB U MX BIUSHUS Ha

OpTraHU3MBbL. 3HAKOMCTBO C JKOJIOTMYCCKUMHU CHCTEMaMH, MX BHUJIOBOH W TPOCTPAHCTBCHHOW CTPYKTypaMH. YMEHHE
OOBSICHATH MPUYUHBI YCTOWYMBOCTH U CMEHBI SKocucTeM. O3HakoMiIeHUe ¢ yaeHreM B.M.BepHanckoro o buochepe

KaK 0 TJI00aJIbHOM 3KOCHCTEeMe. YMEHUE JJOKa3bIBATh POJIb KHUBBIX OPTaHU3MOB B OMOC(epe Ha KOHKPETHBIX MPHMEpax.
Onucanue W TPAKTHICCKOE CO3JaHMC HWCKYCCTBEHHON 9SKOCHCTEMBl (IIPECHOBOIHOTO akKBapuyma). Perrenue
9KOJIOTHUECKUX 3amad. (O3HaKOMJICHHE C MpPUMEpPaMU WCIOIb30BAHUSA B XO3SMCTBEHHOW JEATCIBHOCTH JIFONCH
MOop(h o YHKITMOHATEHBIX YePT OpPraHU3aIMy PACTCHUH M )KMBOTHBIX IPH CO3JIaHHH COBEPIICHHBIX TEXHUYCCKHX CHCTEM
WU YCTPOWCTB IO AHAJOTMH C XUBBIMU CHCTEMaMH. 3HAKOMCTBO C TPYOUYaTBIMU CTPYKTYPAMH B KHUBOH MPHUPOIC U
TEXHUKE, adPOTUHAMUICCKIUMU U TUAPOJMHAMUYCCKAMHU YCTPOHCTBAMHY B KUBOW MPHUPOJAC M TEXHHUKE. Y MCHHUE CTPOUTH
MOJICITU CKJIQIYaTON CTPYKTYPBI, HCIIOJIb3YEMBIC B CTPOUTEILCTBE.

Okonorusi kak Hayka. Cpena oburtanusi. @akropbl cpenpl. OOLIME 3aKOHOMEPHOCTH NIEHCTBUSI (hakTOPOB cpenbl Ha 2

OpraHu3Mbl. DKonorus coodurecTB. Dkonorus duocdeprl. buonuka.

[Ipaktiueckne 3aHsTus. 1. O3HaKOMJIEHME C MEXKBHIOBHIMH B3aWMOOTHOIIEHHMSMH B JKOCHCTEME: KOHKYPEHIHEH, 3

CUMOMO030M, XHIITHUYECTBOM, MaPa3UTH3MOM.

2. CpaBHHUTENBHOE OITMCAHHE OJHON M3 ECTECTBEHHBIX IPUPOAHBIX CHUCTEM (Hampumep, Jieca) M KaKOH-HHOY/Ab

arposKOCHUCTEMBI (HalpuMep, MIIEHUIHOTO IOJIs)

3. CocraBieHre CXeM SPYCHOCTH PACTUTEIBHOIO COOOILIECTBa, MHIIEBHIX Liernedl W ceTh B OWOIEHO3e, a TaKKe

OKOJIOTMYCCKUX NMUpaMUI.

CaMocrosiTeNibHas paboTa 00y4aromuxcs (SKCKypcHs B O0TaHMYCSCKHI cal) 1
Bcero: 69

J71s XapaKTepUCTUKH YPOBHSI OCBOCHHS yueOHOT0 MaTepHasia UCIHOJIb3YIOTCS ClIeyole 0003HaueHUs:

1. — 03HaKOMUTEIBHBIN (y3HABAHHE paHEe U3yUCHHBIX 0OBEKTOB, CBOMCTR);
2. — pepOAYKTUBHBIN (BBIMOTHEHUE ACSITSIBHOCTH 0 00pa3ily, HHCTPYKIIUU WUJIU TI0JI PYKOBOJICTBOM)

3. — HpO,HYKTI/IBHI)II;'I (HJ'IaHI/IPOBaHI/Ie " CaMOCTOATEIIbHOC BBIIIOJHCHHUE ACATCIIBHOCTH, PCIHICHUEC HpO6J'IeMHI)IX 3az[aq)
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3. YCJIOBUA PEAIN3ALIUN JTUCIHUTIJINHBI

3.1. TpeGoBaHuss K MHHMMAJBHOMY  MaTepPHAJIbHO-TEXHUYECKOMY
o0ecre4eHH 10

Peanuzauus nucuuniauHel TpeOyeT HaMIM4us yueOHOro KaOMHeTa.

- O6opynoBaHue y4yeOHOTO KaOWMHETa: MOCAJOYHBIX MeCT (IO KOJUYECTBY
oOydJaromuxcs);

- pabouee MecTo MperoIaBaTels.

TexHuueckue cpeacTa 00ydeHHUs:
- KOMIIBIOTEP C JIMIIEH3UOHHBIM NMPOTrPaMMHBIM 00€CIIeUEHUEM ;
- JKpaH,

- MYJIbTUMCOUAIIPOCKTOP.

3.2. UndopmanuonHoe odecrneueHne 00y4eHmsi
Ilepeyenp y4eOHBbIX wu3naHmii, HWHTEepHeT-pecypcoB, TONOJHUTEIbHOM
JINTEPATYyPHI

OcHOBHbBIE HCTOYHHUKH:

1. OsuapoBa, E. H.buonorus (pacrenus, rpubbl, 6aktepun, BUpychl) Mocksa :
Nznarensckuii JJom "MHDO®PA-M", 2013. loctyn uz 9bC Znanium

2.Haxaega, B. U. Ilpaktuueckuit kypc oOliieil reHeTUKHU [ DIEKTPOHHBIN pecypce] :
yue0. mocobue aJisi CTyJIEHTOB OMOJIOTUYECKHUX CIEeIMAIbHOCTEH Me1arornyeckux
BhICIIUX y4eOHBIX 3aBeaeHui / B. M. Haxaema. - 2-e¢ u3zd., crepeotun. - M. :
®JIMHTA, 2014. - loctyn u3 3bC Znanium

JlonoiHNTEIbHbIE HCTOYHUKH:

Yupkun, A. A.buoxumus dunorenesa u onrorenesa Mocksa : OOO "Hayuno-
uznarenbekuii neHTp MHOPA-M" |, 2012. - JToctyn uz 9bC Znanium

Ayapman, T. JI.OcunoBbl Ouoxumun  Mocksa : OOO "Hay4yHo-u3gaTenbckuit
nentp MH®PA-M", 2013. - Joctyn u3 9bC Znanium

Epnakos, JI. H.  Yenosek B 6mocepe Mocka : OOO "HaydHo-u3naTenbCKuid
neatp MHOPA-M", 2013. - Joctyn u3 ObC Znanium

Hedenosa, JI.LH. IlpumeHeHue MONEKYISPHBIX METOJIOB UCCIIECIOBAHUS B
reHetuke MockBa : OOO "Hayuno-uzgatensckuii neHtp MHOPA-M", 2012. -
Hoctyn u3 9bC Znanium
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA

JANCIUIIJIMHBI

KOHTpOJII) H OHEHKAa pPCE3yJIbTAaTOB OCBOCHHA JHCHHUILNIMHBI OCYIICCTBIIACTCA

MperoaBaTcjicM B mponecce

IIPOBEICHHUS

IMPAaKTUICCKUX 3aHITUU u

1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TaKKE BBIMOJHEHUS OO0YUYaIOIIUMUCS
WHIUBUIYAIbHBIX 3aJaHUH, IIPOCKTOB, NCCIICTOBAHHIA.

PesyabTaTsl 00yyeHus
(ocBOeHHBIE YMEHHsI, YCBOEHHbIE 3HAHHS)

@DopMBbI U METOIbI KOHTPOJISA U OLIEHKH
pe3yJbTaToB 00y4YeHust

B pesynbrare 0CBOCHUS JUCIUTLTAHBI
00y4Jaromuxcs T0JKeH 3HATh:

® OCHOBHBIC MOJIOXKCHUS
OMOJIOTUYECKUX TEOpUH
(KJIeTo4Hast TEOpHUsl; XPOMOCOMHAS
TEOpHsl HACJIEIACTBEHHOCTH;
TEOpHsl T€Ha; CHUHTETUYECKas
TEOpHs IBOJIIOIIUU, TEOPHS
aHTPOIIOTeHEe3a); 3aKOHOB
(pacmeriennst I'. Mennens;
HEe3aBUCUMOTro HacieaoBaHus I
Menpens; CIemnIeHHOTO
HacinenoBanus T. Moprana;
TOMOJIOTHYECKUX PSATOB B
HACJIEICTBEHHOW W3MEHUYUBOCTH;
3apOJIBIIIIEBOTO CXOJCTBA;
OMOTEHETHYECKU); TPaBHII
(nomunupoBanus I'. Menpaens;
9KOJIOTHYECKON TMHUpaMU/Ib);
runore3 (YUCTOThI TaMer,
CYLTHOCTH M TMPOUCXOXKICHUS
KU3HU, TPOUCXOKICHUS
YeJI0BEeKa); 3aKOHOMEPHOCTEN
(MI3MEHYHMBOCTH; CUEIIEHHOTO
HaclIeJJOBAaHUs; HaCJeJI0BaHUs,
CUEIJIEHHOTO C TOJIOM;
B3aMMOJICUCTBUSI TEHOB U UX
LUTOJIOTUYECKUE OCHOBBI);
yueHu# (0 MyTAX U HANpPaBICHUSIX
spotonuu; H.M. BaBuioBa o
LIEHTpaxX MHOrooOpasus u
MIPOUCXOKICHUS KYJIbTYPHBIX
pacrenuii; B.M. BepHanackoro o
ouocdepe u Hoochepe);

® 0COOCHHOCTH OMOJIOTHYECKHUX

® TIPAKTUYCCKUC 3aHATUA

® WHIWBUAYyaJIbHBIC 3a/laHus
(Toxmaabl npo YUEHBIX,
pedepaTsi)

® TCECTUPOBaHUEC
e omnpoc (YCTHBIN)
e pelIeHue 3a1a4
® DJKCKypCHs
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MIPOIIECCOB U SIBJICHUM: OOMEH
BEIIECTB U MIPEBPAIICHUS SHSPTHH
B KJIETKE; (DOTOCUHTE3;
IJIJACTUYECKUN U DHEPreTUYECKUU
oOMeH; OpOXKEHUE, XEMOCHHTE3;
MHUTO3; MEHO03; pa3BUTHE TaMET Yy
pacTeHUN U >KUBOTHBIX;
pPa3MHOKEHUE; OMJIOJOTBOPEHUE Y
pacTeHUN U >KUBOTHBIX;
WHIUBUIyaIbHOE pPa3BUTHE
opranu3ma (OHTOTEHE3);
NOJIyYeHHUE TeTepo3uca,
TOJIUTIJIOU/IOB, OTIAJICHHBIX
THOpPUIOB; JICHCTBHC
UCKYCCTBEHHOTO, JBWXYIIETO U
CTAaOMIM3UPYIOIIETO 0TOOpA;
reorpa)uIeckoe W IKOJIOTUIECKOE
BU1I000pa3oBanue; GOpMHUPOBAHUE
PUCTIOCOOJIEHHOCTH K Cpefie
0OWTaHUs; KPYTOBOPOT BEILIECTB U
NPEBpAICHUs JHEPTUU B
sKocucTeMax u Ouocdepe;
ABOTIONHS OMOChepHI;

® O0COOEHHOCTH CTPOEHUS
OMOJOTUYECKUX OOBEKTOB:
KJIETKH (XMMHUYECKH COCTaB U
CTPOEHUE); TEHOB, XPOMOCOM,
KEHCKUX M MYXKCKHUX TaMeT,
KJIETOK MPOKAPUOT U DYKAPHOT;
BUPYCOB; OAHOKJIETOYHBIX H
MHOTOKJIETOUHBIX OpPTaHU3MOB;
BUJIa M DKOCUCTEM (CTPYKTYpa);

® TMPUYUHBI SBOJIOINUH,
MU3MEHSIEMOCTH BHJIOB
HACJICJICTBEHHBIX 3a00JIEBaHMUIA,
MYyTalui; YCTOMYHUBOCTH,
CaMOPETyYJISIIIUYA, CaMOPa3BUTHUS U
CMEHBI 9KOCHCTEM.

YMeTh:

® NPUBOIAUTH NMPHUMEPHI:
B3aMMOJICHCTBUS T€HOB, T'€HHBIX
U XPOMOCOMHBIX MYTallhi;
MOMYJISIMAN 'y Pa3HbIX BUJIOB;
HacJIeACTBCHHBIX H

MPaKTHYCCKUEC 3aHATHS
WHIMBHTyaIbHbBIC
(moxmagsl po
pedepatsr)
TECTUPOBAHUE

3aJaHUS
YUEHBIX,
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HEHACJICACTBCHHBIX HW3MECHCHUIM,
MyTalliid, €CTeCTBEHHBIX U
HMCKYCCTBEHHBIX JKOCHUCTEM;
BIUSIHUS OWOJIOTHHU Ha
(opMHUpOBaHUE HAYYHOTO
MHPOBO33PEHHUS, HA BOCIUTAHUE
AKOJIOTUYECKOM, T€HETUYECKON U
TUTUEHUYECKON TPaMOTHOCTH;
BKJIaJla OMOJIOTUYECKUX TEOpUH B
dbopMupoBaHuEe COBPEMEHHOMU
HAy4YHOU KapTHHBI MHDA;
3HAYCHUS TEHETUKH JIJIs1 Pa3BUTHUS
MEJIMITUHBI U CEJICKIINH; 3HAUCHUS
COBPEMEHHBIX JIOCTH)KCHUU B
oOnacTH OMOTEXHOJIOTHM, 3aKOHa
TOMOJIOTHYECKUX PSIOB B
HAaCJICCTBEHHON N3MEHYMBOCTH U
YUEHHS O IIEHTPaxX MHOT000pa3us
U TIPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHu [ pa3BUTHA
CEJICKIINY;

® MNPHUBOJAUTH 0KA3ATEJbCTBA:
€IMHCTBA  JKMBOM W HEKHUBOU
IPUPOJBI, poAcTBa JKUBBIX
OpPraHu3MOB, WCTIOJIB3YS
OMOJIOTUYECKUE TEOPUU 3aKOHBI H
NpaBWia;  SBOJIIOLMH,  HUCIOJIB3YA

JAHHBIE MaJICOHTOJIOTUH,
CpPaBHUTEIBHOMN AHATOMUH,
AMOPHOJIOTHH, ouoreorpadumu,

MOJICKYJISIPHOM OHMOJIOTHH; IBOIOIIHH
YyeJIOBEKa, €IUHCTBA 4YEIIOBEYSCKUX
pac; ABOJIIOIUU ouocdepsr,
OTPHUIIATCIIPHOTO BIIMSHUS ~ aJIKOTOJIA,
HUKOTHHA, HAPKOTUYECKUX BEIISCTB
Ha pa3BUTHE 3apObIIlIa YEJIOBEKA;

pOJICTBA YyeJIOBeKa c
MJIEKOITUTAIOIIMMHA ’KUBOTHBIMH;
BIIMSHUS MYTarcHOB Ha OPTraHU3M
YeJI0BEKa; HEOOXOIUMOCTH
COXpaHGHHS  MHOT00OpasWs BHJIOB;
BIIUSHHUSA ~ DKOJOTHYSCKUX (DAKTOPOB
Ha OpraHW3MBbI;  B3aHMOCBS3H
OpraHU3MOB U OKPY>KAIOIICH CPEIbI;

® OIEHHMBATh: IOCJICICTBHS

e ompoc (YCTHBIN)
e pelIeHue 3a1a4d
® DOKCKypCHs
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BJIMSTHHSI MyTareHOB Ha OpPTaHU3M;
ATHUYECKUE aCTIEKTHI pa3BUTHUS
HEKOTOPBIX UCCIIeIOBaHUMA B
OMOTEXHOJOrnU (KJIOHUPOBAHUE
YyeJoBeKa M JIp.);  TOCJEACTBUSA
COOCTBEHHOM NeSATENbHOCTU B
OKpYKarollen cpene; BKJIa]1
BBIJIAIONIUXCS YICHBIX B Pa3BUTHE
OMOJOTMYECKON  HAyKu; 3HA4YCHHE

OMOJIOTUYECKUX OTKPBITU;
rno0anbHbIe aHTPOIIOTCHHEIE
U3MEHEHUSI B ouocdepe;

apryMEHTHPOBAThH CBOIO TOUKY 3PEHUS
npu  OOCYXJIEHHM  OHOJOTUYECKUX
poOJIeM: SBOJIIOIIUHU KUBOU MPUPOJIBL;
peaIbHOTO CYIIECTBOBAHUS BHUJIOB

B 1010)710]0)1 (X CYIIIHOCTH u
IMPOUCXOKACHU S KHU3HU,
IMPOUCXOKIACHUS YCJIOBCKA,
rI100aJIbHBIX SKOJIOTHYCCKUX

npodJieM W MyTeH HX pelIeHUs;
MPOUCXOXKICHUS YeTIOBEUECKUX
pac;

® BBISIBJISATH: BIUSHNC
DJIEMEHTApHBIX (AKTOPOB 3BOJIOIUU
Ha reHo(oH T TIOTTYJISTINH;
NPUCIIOCOOJIEHUS y  OPTaHU3MOB K
cpene  oOurtanus;  apomMopdo3bl H

UAMOAJaNTallid Yy  pPacTCHUMU u
’KUBOTHBIX; OTJIMYUTEIbHBIE
NpHU3HAKH JKHBOTO (Y  OTACIIBHBIX
OpraHW3MOB); a0MOTHYECKHUE u
OMOTHYECKHUE KOMITOHCHTBI
HKOCUCTEM; B3aMMOCBS3H OPraHU3MOB
B DKOCHCTEME; MyTareHbl B

OKpyXkarrieid  cpene  (KOCBEHHO);
CXOJICTBO W  pa3IM4us  MEXKIY
KOCHCTEMaMHU U arpoO3KOCUCTEMAMU;
® YyCTAaHABJHUBATh B3aUMOCBS3HU:
CTpOCHHS M (YYHKITUI MOJICKY] B
KIIETKe; CTPOCHUSA W  (PyHKIHHA
OpPraHOHUOB KIICTKH;
IJJACTHYCCKOTO W DHEPreTHUYECKOTO
oOMEHa; CBETOBBIX M  TEMHOBBIX
peakiuii  (OTOCHHTE3a; JBIDKYIIUX
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CHUJI DBOJIIOLMH; IIyTEN U HAIIPaBICHUN
IBOJIIOIINH;

® MPaBWIbHO HCNOJIb30BATH
T€HETUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY; pe€llaTh 3aJayd pPa3HOU
CJI0’KHOCTH TI0 OHMOJIOTHH; COCTaBIATH
CXEMBbI CKpEIIMBaHMs, MyTH MEpeHoca
BEIIECTB W DHEPTrUU B HKOCHCTEMAX
(TIenu muTaHus, MUIIEBLIC CETH),

e HCCJIeI0BaTh OMOJIOTHYECKHUE
CHUCTEMBbI Ha OHOJOTHYECKUX
MoAeNsIX (KJIeTKa, aKBapUyM H
ap.);

® U3y4YaTh M ONHUCHIBATH
KOCHUCTEMBI U arpO3KOCUCTEMBI
CBOEH MECTHOCTH;

® CcaMOCTOAITEJILHO HAXOAUTH B
Pa3HBIX UCTOYHUKAX (B TOM YHUCIIE
cetu VIHTEpHET, cpelicTBaX MacCOBOM

uHbOpMALIHH), aHaJIM3UPOBATH,
OLIEHUBATh " UCTIOJB30BaTh
OMOJIOTUYECKYIO uHdopMaIuio;

IrpaMOTHO 0(hOPMIIATH Pe3yJIbTaThl
OMOJIOTUYECKUX HCCIIEIOBAHUM.

HCIO0JIb30BaTh npuodpeTeHHbIE
3HAHHUA n YMEHUsI B
NMPAKTHYECKOH JAeATeJIbHOCTH W

MOBCeTHEBHOI KU3HHU ISt
IPaMOTHOTO o opMIICHHS
PE3yJIbTaTOB OMOJIOTUYCCKUX
HCCIeNOBaHNM; 00OCHOBaHUS 5
COOJIIOJICHUST TIPaBUJI ITOBEJCHUS B

OKpY’Karomen cpene, Mep

PO UIIAKTUKY PacIpOCTPaHEHUS

BUPYCHbIX (B ToM wuyucie BHNY-
MHQEKIMN) M Jpyrux 3abosieBaHui,
CTpPECCOB, BpPEIHBIX PUBBIYEK
(KypeHue, aKoroJIn3M, HapKOMaHUs );
OKa3aHHWs II€pBOM NOMOLIM  MpPH
MPOCTYJHBIX U APYTUX 3a00JEBAHUSIX,
OTpAaBIICHUU MUIIEBBIMU MPOTYKTAMH;
omnpeniesieHus COOCTBEHHOW MO3ULIUU
[0 OTHONIEHUIO K SKOJOTMYECKUM
npo0JieMam, MOBEICHUIO B MPUPOTHOMN
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Cpelie; OLEHKH ITHYECKUX ACTIEKTOB
HEKOTOPBIX HCCIIEJOBAaHUNA B o0nacTu
OMOTEXHOJOTUH (KJI0HHpOBaHUE,
HCKYCCTBEHHOE OIIJIONOTBOPEHHUE).

KPUTEPUU ONEHUBAHUSA PE3YJIbTATOB, YPOBHU OCBOEHUA
YUYEBHOI'O MATEPHAJIA 11O AUCIUIIJIMHE

Pe3yabTaThl 00y4eHUs

Kpurtepuu oneHuBanus pe3yibTaToB,

YPOBHH OCBOCHHUS Y4eOHOT0
MaTepuaJja 1no JMCunILVIHHe

3HATH

® OCHOBHBIC IOJIOKCHUS
OMOJIOTUYCCKUX TEOPHH, 3aKOHOB,
TIPaBWIT;

® 0COOCHHOCTH OHMOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM;

® 0COOEHHOCTH CTPOEHUS
OMOJIOrNYECKHX OOBEKTOB;

® TPUYUHBI SBOJIOIUH,
U3MCHSEMOCTH BHJIOB
HACJICICTBEHHBIX 3a00JICBaHUM,
MYyTalMid; YCTOMYUBOCTH,
CaMOpPETYJISIIIUM,  CAaMOPa3BUTHS U
CMEHBI DKOCHCTEM.

O3nakomumenvHulli ypo6eHb — 3HAET
OCHOBHBIC TOJOXKEHHUSI OHOJOTHYECKUX
TEOpHii; UMeeT TpeJCTaBlIeHHe 00
OCHOBHBIX OHMOJIOTMYECKUX 3aKOHAX U
TUIO0TE3aX; HWMEET MpeACTaBiIeHUuEe 00
OCHOBHBIX 0COOCHHOCTSIX
OMOJIOTMYECKUX TTPOIICCCOB U SIBJICHHI;

Penpooykmugnulii  ypoéenb — 3HAeET
OCHOBHBIE TIOJOKEHUSA OHOJOTUYECKUX

TCOprI; 3HacCT OCHOBHBIC
OMOJOTHYSCKHUE 3aKOHBI U THUIIOTC3kI,
3HacCT OCHOBHBIC OCOOCHHOCTH

OMOJIOTHYECKUX MPOIECCOB U SIBJICHUM,
HO HE MOXET MPUMEHUTh 3HAHUS Ha
MPAKTHUKE;

IIpooyxmuenwiil yposensb —
JEMOHCTPUPYET 3HAHKE OCHOBHBIX
TIOJIOXKEHUM OMOJIOTUYECKUX TCOPHUIA,
3HACT OCHOBHBIC OMOJIOTHYCCKHE
3aKOHBI ¥ THIIOTE3bI; 3HAET OCHOBHBIC
0COOCHHOCTH OMOJIOTHYECKUX
MPOLIECCOB U SBJICHUM; 3HACT
0COOCHHOCTH CTPOCHHUS OCHOBHBIX
OMOJIOTHYECKUX OOBEKTOB; BIIAJEET
nH(opManueit o MpUINHAX YBOTIONUH U
WU3MEHSCMOCTH BHUJIOB.

YMmerh
® MPUBOJAUTH MPUMEPHI: O3HakomMumenvHolll YPOBEHb — yMEET
B3aUMOJEHCTBUSA T[E€HOB, TIEHHBIX U | IPUBOAUTH NPUMEPHI OCHOBHBIX

XPOMOCOMHBIX MYTalWi; MOMYISUUN Y
pa3HbIX BUJIOB; HACJIEJICTBEHHBIX U

OMOJIOTHYSCKHUX IpouecCCOB; YaCTUIHO
YMCECT IIPUBOAUTDL JOKA3aTCIIbCTBA
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HEHAacIeACTBECHHBIX HN3MCHCHHM;
® [PUBOJUTH JIOKA3aTEIILCTBA:

€IUHCTBA JKUBOM u HEXXHBOM
MIPUPOJIBI, poacTBa JKUBBIX
OpraHU3MOB, HCTIONIB3YS
OMOJIOTMYECKUE TEOPUM 3aKOHBI U
MpaBUJIA;

® OICHHUBATH: ITOCICACTBUA
BJIIMAHUA MYTAarcHOB Ha OpraHU3M;

ATUYECKUE ACTIeKTHI pa3BUTHUS
HEKOTOPBIX UCCeIOBAaHUN B
OMOTEXHOJIOTHH; MOCJICICTBUS
cOOCTBEHHOM NEeSATeIbHOCTH B
OKpY>Karomien cpene; BKJIa

BBIJTAFOIIMXCS YICHBIX B Pa3BUTHE
OMOJOTNYECKON HAyKU;

® BBISBIISTH: BJIMSTHUC
3JIEMEHTAPHBIX (DAKTOPOB ABOJIFOIIUN Ha
reHO(OoHT TOITYJISIUY;
NPHUCIIOCOOJICHNUST y  OpPraHU3MOB K
cpene oOuTaHUS,

® CXOJCTBO U pa3liuuusi MEXIY
HKOCUCTEMAMU U arpO3KOCUCTEMaMU;

® YCTaHaBIMBATh B3aUMOCBS3HU:
CTpoeHus U (YHKIUIA MOJIEKYI B
KJIETKE;

e pemiaTth 3aJ1a4u pa3HoM
CJIOHOCTHU IO OWOJOTHHU; COCTABIATH
CXEMbl CKpEUIMBaHUS, MYTHU IepeHoca
BEIIECTB M DHEPTUU B IKOCUCTEMAX;

® JCCIeNOBaTh OMOJIOTHYECKIE
CUCTEMBbI Ha OMOJIOTMYECKUX
MozensaX (KJIeTKa, akBapuyM |
ap.);

® H3ydaTh U OMHUCHIBATH
HKOCUCTEMBI M arPOIKOCHUCTEMBI
CBOEI MECTHOCTH;

® CaMOCTOSITEIHHO HaXOJUTH B

pa3HBIX HWCTOYHUKAX, AaHAJIU3UPOBATH,
OILICHUBATH u UCIIOJIb30BaTh
OMOJIOTUYECKYIO uH(bOPMAITHIO;

rpaMOTHO O(OPMIISATH PE3YJIbTAaThI
OMOJIOTMYECKUX UCCICTOBAHMIA.

OHMOJOTUYECKUX MPOLIECCOB;

Penpooyxkmusenuiit yposenv — yMmeer
OPUBOJUTH MPUMEPBI OMOTOTUYECKUX
IIPOLIECCOB; YMEET NPUBOIUTH
J0KA3aTeIbCTBA OMOJIOTMYECKUX
IPOLIECCOB; YMEET OLIEHUBATh 3HAYEHUE
OMOJIOTUYECKUX OTKPBITUH; TII00AIbHbIE
aHTPONOTE€HHbIE U3MEHEHHUS B

ouocdepe;

IIpooyxmueHuiii Ypo6eHb —
JEMOHCTPUPYET yMEHHE TMPHUBOJIUTH
npUMepsl OMOJIOTUYECKUX TPOIIECCOB;
yMe€eT TPUBOAWTH  JOKa3aTelIbCTBA
OMOJIOTMYECKUX  TPOILIECCOB;  YMEET
OIICHWBATh 3HAYCHHE OWMOJIOTHYECKHUX
OTKPBITHIA; rino0aabHbIC
aHTPOIIOTCHHBIC U3MEHEHUS B
ouocepe; ymeer apryMeHTHPOBATh

CBOIO TOYKY 3PCHHs TPU OOCYKICHUHU
OMOJIOTMYECKUX TPOOJIEM  SBOJIOIUU
JKUBOU TIPUPOJIBI; YMEET yCTaHABIUBATh
OMOJIOTMYECKHE B3aUMOCBSI3M CTPOCHHS
U (QyHKIUHA MOJEKyaT B  KIETKE;
CTpoeHHS ¥ (YHKIUHA OpPraHOUIOB
KJIETKH; yMmeeT HCCJIEN0BATh
OMOJIOTHYECKHE CHCTEMBI Ha
OHMOJIOTHYECKUX MOJIEIIAX,
JEMOHCTPUPYET yMEHHE Hu3ydaTh U
OITMCHIBATH DKOCHCTEMBI U
arpo’KOCHUCTEMBl CBOCH MECTHOCTH,
yMEET CaMOCTOSITEIIbHO HaXOAUTh B
pa3HBIX MCTOYHHMKAX, AHAIM3UPOBATH,
OIICHUBATH " HCI0IB30BaTh
OMOJOTHYECKYI0 WH(MOPMAINIO; YMEET
pemars 3amadyd 1o OHMOJOTHH Pa3HBIX
YPOBHEH CIIOKHOCTH.
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