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1. HACITIOPT ITPOI'PAMMBI TINCIHUITJIMHBI
BHOJIOI'UA

1.1. Ob61acTh NpUMeHEHUsI TPOrPaAMMbI

[Iporpamma oO1eoOpa3zoBaTebHON y4eOHOW MUCHUIUIMHBI  «bUOIOTH»
npeaHa3HadeHa [Js U3yYeHHs OWONIOTMH B KOJUIEIKE TMPOPECCHOHATHHOTO
o0pa3oBaHusl, peaTu3ylIIero 00pa3oBaTelbHYI0 MporpaMMmy Ha 0a3e OCHOBHOTO
oOmero oOpa3oBaHud B TMpeeNax OCBOCHHSI CpeaHEero mnpodeccHOHaIbHOTO
oOpazoBanuss 1o cnenuansHoctd  09.02.06 CereBo€ HW  CHUCTEMHOE
aJIMHHHACTPHUPOBAHHE.

1.2. MecTO IUCHMIUVIMHBI B CTPYKTYpe MPOrpaMMbl MOArOTOBKH 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
CIEIYIOIIMX LeJe:
* nojydeHue (pyHIaMeHTaIbHBIX 3HAHUU O Ouosormdeckux cucremax (Kretka,
OpranusmMm, Ilonynsuus, Bua, Dkocucrema); MCTOPUU Pa3BUTHUSL COBPEMEHHBIX
IPEACTaBICHUN O JKUBOW MPHUPOJE, BBIIAIOIMMXCS OTKPBITHAX B OHOJOTHYECKOM
HayKe; poJii OMOJOTUYECKON HayKu B (OPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO
Hay4YHON KapTUHBI MUPA; METOJIaX HAYYHOTO TTO3HAHUSI;
* OBJAJCHUE YMCHUSMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHUH B TMPAKTUYCCKOW JEATCIHOCTH JIIOJICH, pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHUM; OMPEACIISITh KUBbIE OOBEKTHI B MPUPOJIE; MTPOBOAUTH
HaOJIFOJICHUS 32 DKOCUCTEMAaMH C 1IEJIbI0 UX OIMMCAHHUS U BBISBJIICHUS €CTECTBEHHBIX
U aHTPOIIOTEHHBIX HM3MCHECHHUH; HAXOJWTh M aHaJIW3UPOBaTh HHOOpPMAIHMIO O
’KHBBIX OOBEKTaX;
* pa3BUTHE T[O3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYAIBbHBIX M TBOPYECKUX
criocoOHOCTEeH O0OydJaromuxcss B MPOIEcCe H3YYeHUS OMOJIOTMYCCKHX SIBJICHUM,
BBIJAIOIIUXCS  JIOCTHDKCHHH  OWOJIOTHMH, BONISAIINX B  OOIIEYEIIOBEUSCKYIO
KYJbTYPY; CI0XHBIX U MPOTUBOPEYUBBIX MyTEH Pa3BUTHUS COBPEMEHHBIX HAyUHBIX
B3IJIA/I0B, UJEH, TEOpUid, KOHUEMIHM, TUIOTe3 (O CYIIHOCTH M MPOUCXOKICHUU
’KU3HH, 9eJIOBEKa) B X0JI¢ pabOThI C pa3IMIHBIMA HCTOYHUKAMU HH(POPMAITUH;
* BOCIIUTaHHE YOCKJICHHOCTH B HEOOXOJMMOCTH TIO3HAHHS XHWBOW TMPHUPOIHI,
HEOOXOUMOCTH PAITMOHAIBLHOTO IIPUPOIOIOIB30BaHMS, OCPEKHOTO OTHOIICHHS K
MPUPOJHBIM pecypcaM M OKpYXKalolel cpeae, COOCTBEHHOMY 370pPOBBIO;
YBaKCHHSI K MHCHHUIO OINMIOHCHTA TIPH 00CYXICHUN OHMOJIOTHISCKUX TTPoOIIeM;
* HCIIOJB30BAHME NPUOOPETEHHBIX OWOJOTMYECKUX 3HAHWM M YMEHUM B
MOBCEIHEBHON JKW3HU [IJI1 OILIEHKH TIOCTEJACTBUNA CBOEH JESITEIBHOCTH (U
JESATEIBHOCTH JIPYTUX JIIOJICH) 10 OTHOLICHHUIO K OKPYXKaIoIIeH cpeie, 310POBbI0
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JIPYTuX JIOAeH W COOCTBEHHOMY 3J0pPOBBIO; OOOCHOBaHHME U COOJIIOJCHUE MeEp
npouiakTukd  3a00JIeBaHUI, OKa3aHUE TIEPBOM MMOMOINM MpPU TpaBMaXx,
coOJII0/IeHNE TPABUII IOBEJEHUS B IPUPO/IE.
B pe3ynbTate 0CBOEHUS JUCHUIUIMHBI 00YJalOUIUICs JOJIKEH yMeTh!

® [PUBOJWUTH  MNPUMEPBI:  B3aMMOJEWCTBHUA  TE€HOB, TI€HHBIX U
XpPOMOCOMHBIX MYTAllMil; TOMYJSIUMA Yy pasHbIX BHUIOB; HACIEACTBEHHBIX U
HEHACJICICTBEHHBIX WM3MEHEHUW, MYTallMi, E€CTECTBEHHBIX M HCKYCCTBEHHBIX
HKOCUCTEM; BIUSAHUS OMOJOrMU Ha (HOPMUPOBAHHE HAYYHOTO MUPOBO33PEHUS, Ha
BOCIIUTAHUE DKOJIOTUYECKOM, TE€HETHUYECKOM W TUTMEHUYECKON I'PaMOTHOCTH;
BKJIaJ]a OHMOJIOTMYECKHX Teopuil B (opMUpOBaHHE COBPEMEHHOW Hay4YHOU
KapTUHBl MHpA; 3HAYEHUS TEHETUKU [JIs pa3BUTHA MEIULHHBI W CEJIEKLHNH;
3HAYEHUS COBPEMEHHBIX JIOCTHKEHUH B 00sacTd OHOTEXHOJIOTHM, 3aKOHa
TOMOJIOTUYECKUX PANOB B HACJIEACTBEHHOW M3MEHYMBOCTH M YYEHHsS O LEHTPAX
MHOrooOpa3uss W MNPOUCXOXKACHHS KYJbTYPHBIX pAcTeHUH JUIsl pa3BUTUA
CEJICKLNH;

®  [IPUBOJUTH JIOKA3aTEIbCTBA: €AUHCTBA YXUBOM U HEKUBOM IPUPOIBI,
pPOJICTBA JKMBBIX OPTraHU3MOB, HCIOJb3ysl OWOJIOTMYECKHUE TEOPUU 3aKOHBI M
[IPaBWJIA; DBOJIIOLHUM, UCIIOIb3Ysl JAaHHBIE [AJEOHTOJNOIUH, CPABHUTEIILHOU
aHaToMHH, 3MOpuosioTHH, Ouoreorpaguu, MOJEKYJISIPHOH OHOJIOTHM; IBOJIIOLNH
YEJI0BEKa; €MHCTBA YEJI0BEYECKUX pac; 3BOJIIOLIUU o6unochepsr;
OTPULIATENIBHOTO BIIMSIHUSL AQJIKOIOJIsl, HUKOTMHA, HApPKOTUYECKMX BELIECTB Ha
pa3sBUTHE 3apOJbIlIa YEJOBEKAa; POACTBA YEJIOBEKA C MIIEKONUTAIOLIUMU
KUBOTHBIMU; BIIUSHHUS MYTAarecHOB Ha OpraHU3M YeJOBEKa; HEOOXOIUMOCTH
COXpaHEHUs MHOrooOpa3vs BHUJIOB; BIHUSHUS OKOJIOTHYECKUX (PaKTOpoB Ha
OpraHu3MBbl; B3aUMOCBS3U OPraHU3MOB U OKPYKAIOIEH CPEebl;

e  OLICHUBATH: IIOCJIEACTBUS BIUSIHUS MyTareHOB HA OPTaHU3M; STUUECKUE
aCIEKThl Pa3BUTHS HEKOTOPBIX HCCIIENOBAHUA B OMOTEXHOJIOTHH (KIOHUPOBAHHE
YyeJoBeKa u JIp.);

MOCTIEJICTBUSL COOCTBEHHOM JEATEIBHOCTH B OKpYXKAWOIIEeH cpeae; BKIa
BBIIAIOIINXCS YUCHBIX B pa3BUTHE OMOJIOTUYECKON HAYKHU;
3HauYEHHE OMOJIOTUYECKUX OTKPBITUIA; I100aJbHbIe aHTPOIIOTEHHBIE U3MEHEHUS B
ouocdepe;

®  apryMEHTHPOBATh CBOIO TOUKY 3pEHUs MIPHU 00CYKIEHUU OMOIOTHUECKUX
npobyieM: 3BOJIOLUUHU JKUBOM TMPUPOABI; PEATbHOTO CYIIECTBOBAaHUS BHIIOB B
[PUPOAE; CYIIHOCTA U IPOUCXOXKACHUSA JXU3HH, IPOUCXOXKICHUSA  YEIOBEKa;
ro0agbHBIX  AKOJIOTMYECKUX  MpobiieM U IyTed KX  pEUICHus;
IIPOUCXOXKICHUS YEIIOBEYECKUX Pac;

®  BBHIBINTH: BIUSHUE JJIEMEHTAPHBIX (DAKTOPOB JBOJIONMH Ha TEHO(OHT
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 DKOCHCTEME; MYyTAareHbl B OKPYXKaroOUIEH cpene
(KOCBEHHO); CXOJICTBO U Pa3INYUsl MEXK]Yy 3KOCHCTEMAMH U arpO3KOCUCTEMAMH;

®  YCTaHaBJIMBATh B3aUMOCBSI3U: CTPOCHUS U PYHKIUNA MOJIEKYJ B KIETKE;



CTpoeHUs U (PYHKIIMH OPraHOMIOB KIETKH; IJIACTUYECKOTO M SHEPreTUYECKOIO
oOMEHa; CBETOBBIX M TEMHOBBIX peakUUid (POTOCHMHTE3d; ABWKYLIUX CHII
JBOJIIOLMHA; IIyTEH U HAIIPABJICHUH BOJIIOLIUM;

e  [PaBWJIBHO UCIIOIB30BATh TEHETUUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY;
pemiarb 3aa4yd  pPa3HOM CJIOXHOCTH 1O OHWOJIOTMH; COCTaBJIATb CXEMBbI
CKpEIIMBaHUs, MyTH MEPEHOCa BEUIECTB U SHEPTUH B IKOCUCTEMAX (LIeH MUTAHMUS,
MUIIEBBIE CETU);

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

®  U3yyaTb U ONMUCHIBATH YKOCUCTEMBI U arPOIKOCUCTEMBI CBOEU MECTHOCTH;

®  CaMOCTOSITEJIbHO HAaXOAUTh B pPa3HbIX HCTOYHHMKAX (B TOM YHCIIE CETU
WuTepHer, cpeacrBax MaccoBoM HHGOpMAaIMM), aHAIU3UPOBaTh, OLEHUBATH U
UCIIOJIb30BaTh OMOJOTUYECKYI0 MH(POPMALIMIO; TPAMOTHO OQOPMIISATH PE3YJIbTAThI
OMOJIOTUYECKUX MCCIIEIOBAHUM.

®  HCIOJIB30BAaTh NpUOOPETCHHBIE  3HAHUSA U YMEHHUS B
MIPAKTUYECKON
NEATeIbHOCTH U TIOBCEJHEBHOW JKMU3HU JJIA: TPaMOTHOTO OQOPMIICHUS
pE3yNIbTaTOB OMOJIOTMUECKUX HCCIEIOBAaHMUM;, OOOCHOBAaHHS M  COOJIIOJICHUSA
NpaBWw MOBEJICHUS B OKpYyXaromen cpezne, Mep popUIaAKTUKN

pacripocTpaHeHusi BHUPYCHBIX (B ToM uucie BUY-undexnuu) wu apyrux
3a0071€eBaHUI, CTPECCOB, BPEAHBIX MPUBBIUCK (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 pesynbTaTe 0cBOCHUS TUCIUTIIMHBI 00YUYaAIONMIUNCS JOKEH 3HATH.

® OCHOBHBIC TIOJIO)KEHHSI OMOJOTHYECKUX TEOpHM (KJIETOYHAs TEOpHs;
XpOMOCOMHAsI TEOpPHsI HACIEICTBEHHOCTH; TEOPHSl I'€HA; CHUHTETHUYECKas TEOpUs
SBOJIIOLIMM, TEOPUSl AaHTPOINOreHe3a); 3aKkoHOB (pacwierieHus [. Menaens;
He3aBucuUMOro HaciemoBaHuss I'. MeHpgens; CclEIUIEHHOro HacjemoBaHust 1.
Moprana; TOMOJOTMYECKMX  pSAIOB B  HACJIEACTBEHHOM HW3MEHUYHUBOCTH;
3apOJBIIIIEBOTO  CXOJACTBAa; OWOTEHETHYECKWi); mpaBmil (HomMuHupoBaHus I .
MeHens; 3KOJIOrMYeCKON MUpaMubl); TUIOTE3 (YUCTOTHI TAMET, CYIIHOCTH U
MPOUCXOXKIEHUS  JKU3HU,  MPOUCXOXKACHUS  YEJIOBEKA); 3aKOHOMEPHOCTEH
(MI3MEHYMBOCTH; CLEIUICHHOTO HAcJeI0BaHus; HACIEJOBAHUS, CIEIUIEHHOTO C
MOJIOM; B3aUMOJCHCTBHS TE€HOB U HX LIMUTOJOTMYECKHUE OCHOBBI); y4eHUH (O
MyTSAX U HanpaBieHusx spononuu; H.W. BaBunoBa o neHTpax MHOTrooOpasus u
MPOUCXOXKJEHUSI  KynbTypHBIX pacTeHuid; B.W. Bepuaackoro o Oumochepe u
Hoocdepe);

® 0COOEHHOCTH OWOJIOTHYECKUX IPOIECCOB U SIBICHUW: OOMEH BEIIECTB
U TpeBpalleHus DJHEPruM B  KIeTKe; (OTOCUHTE3; IJIACTHUYECKUUH U
DHEPreTUYeCKuid OoOMeH; OpOKeHHEe;, XEMOCHHTE3; MHUTO3; MEH03; pa3BUTHE
raMeT y PacTeHUM W KUBOTHBIX; PA3MHOXKECHHUE; OILIOAOTBOPEHHUE Y PACTCHUU H
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KUBOTHBIX; HWHAMBHIYAJIbHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3); TOJIydYeHHE
reTepo3nca, MOJUIUIONI0B, OTAAJCHHBIX THOPUIOB; ACHCTBHE HCKYCCTBEHHOTO,
JABUKYILETO0 M CTAOMIM3UPYIOLIEro 0TOOpa; reorpauueckoe U HKOJIOTHYECKOe
BHUJ1000pa3oBaHue; (POPMHUPOBAHHE TMPHUCIOCOOJICHHOCTH K Cpelie OOUTaHWS;
KPYTrOBOPOT BEIIECTB M MPEBpAIICHHUs SHEPrMH B 3KOCUCTEMax U Ouocdepe;
ABOJTIOIUST OMOCPEpHI;

®  0COOEHHOCTH CTPOCHHUS OMOJIOTUYECKUX 00BEKTOB: KJIETKU
(XMMHUYECKHI COCTaB U CTPOEHHUE); TEHOB, XpPOMOCOM, KEHCKUX U MYKCKUX TaMeT,
KJIETOK MPOKAPUOT U JYKAPHOT; BUPYCOB; OAHOKIETOYHBIX M MHOTOKIETOYHBIX
OpraHU3MOB; BHJIa U IKOCUCTEM (CTPYKTYpa);

® TPUYMHBI  JBOJIOLWH,  HM3MEHIEMOCTH  BHUJOB  HACJIEICTBEHHBIX
3a00NIeBaHUi, MyTaluii; yCTOMYMBOCTH, CaMOpETYJSALMH, CAaMOPa3BUTHUS U
CMEHBI IKOCHCTEM.

1.4. KoimyecTBO YaCOB HA OCBOEHHE MPOTrPaMMbI THCIIUILTHHBI:

MaKCHUMAaJIbHOHM yueOHO# Harpy3ku odyuaromerocs /2 yaca, B TOM YHCIIE:
00s13aTeNIbHON ayJUTOPHON Y4eOHOM Harpy3Kku oOyJaromierocs 52 Jaca,
CaMOCTOSITEILHON paboThl oOyuatomerocs 16 yacos.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIVINHBI

2.1. O0beM JUCHUIIMHBI M BUIbI Y4eOHOH padoThl

Bua yyeOHoM padoThI

Oovem uacoe

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 72
Oo0s13aTesIbHAS ayAUTOPHAA yyeOHAsi HATPY3Ka (BCero) 56
B TOM YHCIIE:

JIEKIIAU 28

MPAKTUYECKUE 3aHATHS 28
CamocTosiTeqibHas paboTa o0yyarierocs (Bcero) 16
B TOM YHCJI€C:

CamocTosTenbHas pabota (pernieHue 3aaad) 8
CamocrositenbHas padoTta (pedepar) 4
CamocTosTenbHast pabota (SKCKypcusi B 00TaHUYECKHUH ca) 2
CamocrosiTenbHast paboTa (JOKJIaabl IPO YUYEHBIX) 2

HUmozcosas ammecmayus 6 popme oughgepenyuposannozo 3awema




2.2. TemaTuyeckuii JIaH U coliep:kaHue QUcHUNINHBLI buosorus

HaumeHnoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOr0 MaTepHnaJa, JJabopaTopHbie padoThl M MPAKTHYECKHE 3aHATHSI, CAMOCTOATeIbHasi padoTa

0O0beM yacoB

YpoBennb
OCBOEHUS

1

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

3

i

Pazpmen 1.

Beenenue

Tema 1.1.

Coneprxanue yaeOHoro mateprana OObeKT N3y4eHHs OMOIOTHH — KHBas puposa. [Ipu3HaKku )KUBBIX OPTaHU3MOB U HX
MHOroo0Opasue. Y poBHEBas OpraHU3alysl XKHUBOW NPUPOABI U 3BOIIOIHS. MeTo bl TO3HAHUS KHUBOW pUpobL. O0Ime
3aKOHOMEpHOCTH Ouosoruu. Ponb Oronoruu B pOpMHUPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MUpa U
NPaKTHYECKOW JESTEIbHOCTH JIFOIEH.

3HavyeHre OMOIOTMH PU OCBOSHUH NpodeccHii U CnelnraabHOCTeH 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.

1

Pasznein 2.

MonekyasapHbIN YPOBEHb OpraHU3aIliU JKHUBOTO

Tema 2.1

ConepxaHue ydeOHOro marepuasia YMEHHE MPOBOAWTH CPAaBHEHHE XMMHUUYECKOH OpraHW3allMW KHMBBIX U HEKUBBIX
00bekToB. [losydeHne npencraBieHus 0 POIM OPraHMYECKUX U HEOPTraHWYECKHX BEIIECTB B KICTKU

1 | Xumudeckas opraHu3alys KJISTKH. DJISMEHTHBIN cocTaB KieTok. Heopranudeckue Berectsa. Oprannieckue
BemectBa. benku. Knaccudukarms u gyHkiwm 6enkoB @epMeHTSI.

[TpakTHueckue 3aHsITHs

CamocrosiTenibHas padoTa 00yJaromuxcs (TECTHPOBAHUE)

Tema 2.2

IIpakTudeckue 3aHATH
Yrnesoas! u munuapl. Knaccudukarms. @yHkunu

N

CamocrosiTenibHas padoTa 00yJaromuxcs (TECTHPOBAHHUE)

Tema2.3

Conep:xanne yaebnoro Mmareprana. Hykinennossie kucaotel. Ctpoenne u Gpyakiun. ATD

Hyxneunossie kucinorel. Ctpoenue u pyukunn. ATP. Perenne 3a1a4 1o HyKJIECHHOBBIM KHCIOTaM

N

IIpakTHueckue 3aHsATUs

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

Pasgean 3.

KieTouHblil ypOBEHb OPTaHU3AIMH KUBOTO

Tema3.1

Conepxanue ya4eOHOTO MaTepHaja

W3ydenne CTpoeHHsl KJIETOK 3YKapHOT, CTPOEHHS M MHOTr0ooOpasus KJIETOK PacTeHHH M JKMBOTHBIX. O3HAKOMIICHHE C
KJIETOYHOH TEOpHel CTpOEHHs OPraHU3MOB. YMEHHE CaMOCTOSTENBHO HCKaThb JOKa3aTelbCTBa TOTO, YTO KJIETKa —
SJIeMEHTapHas JKMBasi CHCTEMa M OCHOBHAS CTPYKTYPHO-()YHKIMOHAIbHAS JMHHIIA BCEX KUBBIX OPTaHM3MOB.

N3yuenne kierkn. Kirerounas teopus. CTpykTypa Kietkn. MemOpaHa. MeMOpaHHBIN TPpaHCIOPT.

IIpakTHueckue 3aHsATUs

CamocrosTenabHas pabora 00y4Jarmuxcs (TeCTUPOBAHUE M0 KJICTOYHOM TSOPHH OPTaHM3AIMH KIETKH)

Tema 3.2

IIpakTuyeckue 3aHATHUS
HuTormmasma. OxHOMeMOpaHHbBIE U IBYMEMOpaHHEBIE OPTaHOWIBI

Tema 3.3

IIpakTuyeckue 3aHATHSL
HememOpannbie opranousl. SAapo. DykapruoTsl. CpaBHEHHE PACTUTEIBHOMN M )KUBOTHOHM KiIeTOK. ITpoKapHOTEHIL.

N N

CamocrosiTenpHas paboTa o0yJaromuxcs (TeCTUPOBaHHE)

Tema 3.4

Conepkanue ydeOHOro mMatepuana. llomydeHre NpeACTaBICHUSI O CTPOSHUH, KHU3HEACATEIBHOCTH BUPYCOB. M3yueHune
MeTabO0TMIECKHUX TPOIECCOB KIETKE MX OCOOCHHOCTSAX

Bupychel. Metaboan3m

N

HpaKTI/I‘IeCKI/Ie SaHATHA




CamocrosrenbHas padora o0ydaronmxcs (TECTHPOBaHHUE)

Tema 3.5 IIpakTHyeckue 3aHATHS 3
dotocuHTe3. XEeMOCHHTE3. DHEepreTHuecKuii ooMeH. Perenune 3a1a4
CaMocrosiTennbHas pa0doTa o0yJaromuxcs (peleHne 3a/1a4 Mo YHEPreTHIYECKOMY 0OMEHY BEIIIECTB, TSCTUPOBAHHE)
Tema3.6 Conepxanue ydeOHOTO Marepuana V3ydeHuwe W pacCMOTPEHHE MpOoIeccoB brocnHTe3 Oenka. Perymsims akTHBHOCTH 2
reHoB. Pemenne 3aaa4. XKu3HeHHbIM UK KiIeTok. [enenue kiaetku. Murto3. AMuUTO3
BuocunTe3 Oenka. Perymsius akTHBHOCTH TeHOB. Pemienne 3amad. JKu3HEHHBIA UK KICTOK. JleneHue KieTku. Muros.
AMHTO3.
[IpakTHYeCcKHe 3aHATHS
CaMocrosiTeNbHas paboTa o0yJaromuxcs (perieHre 3a1a4 mo OMOCHHTE3Y Oellka)
Tema3.7 [IpakTHyeckue 3aHATHS 2
Meiio3. 'amerorenes. /[BoiiHOE OIIOAOTBOPEHUE IIBETKOBBIX PACTEHUII.
Paznen 4 OpraHu3MeHHBIA YPOBSHb OPTaHU3AIIUH KUBOT'O
Tema 4.1 Conepkanue ydeOHoro marepuana O3HaKOMJIEHWE C OCHOBHBIMH CTaJUsSMH OHTOT€HE3a Ha IpHMEpe pPa3BHTHA 1
MO3BOHOYHBIX KMBOTHBIX. YMEHHE XapaKTepPH30BaTh CTAIHH MOCTIMOPHOHAIBHOTO Pa3BUTHSA Ha MPHMEPE YelIOBEKa.
O3HaKOMJICHHE C TPUYMHAMU HAPYIICHUH B PAa3BUTHH OPraHU3MOB. Pa3BUTHE yMEHHS MpPAaBHIBLHO (GOPMUPOBATH
JIOKa3aTeNbHyl0 0a3y 3BOJIOIMOHHOI'O Pa3BHTHs JKUBOTHOI'O MHpa. BBIsBIEHHME M ONMUCAHUE IMPU3HAKOB CXOJICTBA
3apoAbIlliel YelloBeKa W JPYrux IO3BOHOYHBIX KakK J0Ka3aTeldbCTBA MX OHBONIOLMOHHOrO pojctBa. [lomydenue
MNpEACTaBJICHUA O MNOCICACTBUAX BJHAHHA aJIKOroJjid, HUKOTHHA, HAPKOTHYCCKHUX BCIICCTB, 3arpA3HCHHA CpPEAbl Ha
Pa3BUTHE U PEIPOIYKTHBHOE 3I0POBhE YETOBEKA.
PasmHokenue. becnosioe 1 mosioBoe pasMuoxkenue. OHToreHes. DMOPHUOHATBHOE U MOCTIMOPHOHAILHOE PA3BUTHE
[TpakTrueckue 3aHsITHs
Tema 4.2 [pakTrueckue 3aHATHS 2
I'eneTrka — HayKa O HACIEACTBEHHOCTH U M3MEHYMBOCTHU. 3aKOHBI HACIEACTBEHHOCTH. MOHOrHOprnOHOE M TUTHOpUAHOE
CKpEIIMBaHUE.
CaMocrosiTeNibHas paboTa 00yJaromuxcs. (pelieHHe TeHeTHYSCKUX 3a/1a4)
Tema 4.3 Coneprkanue yueOHOro marepuana. O3HaKOMJICHUE C HACIEICTBEHHOM W HEHACIIEICTBEHHONW H3MEHUYMBOCTBIO U ee 2
OUOJIOTHUECKOH PONIBIO B SBOJIOIIIH KHUBOT'O MHpA.
3akoH Moprana. XpoMocoMHast Teopusl HaclaeACTBeHHOCTHU. [ eHeTrka mona. HacrmenoBaHue mpuU3HAKOB, CIEIUICHHBIX C
TIOJIOM.
IIpakTuaeckue 3aHsITHs
CaMocrosiTeNlbHas paboTa 00yJaroImuxcs (peleHrne reHeTHIeCKHX 3a1a)
Tema 4.4 [IpakTiueckue 3aHATHS 3
l'eHoTHI — TETTOCTHAS cHCTeMa B3aMMOICHUCTBYIONINX T'eHOB. B3amMoneiicTBre HeayulenbHBIX T€HOB. 3aKOHOMEPHOCTH
M3MEHYHBOCTH.
CamocTrosiTenbHas pabota o0yJaronmmxcs (pereHne reHeTHIeCKUX 3a1a4)
Tema 4.5 Conepxanne ydeOHOro Marepuaia. IlomydeHue mMpeAcTaBIeHHS O CBSI3M T'CHETUKH W MeIWUIUHBL. O3HAKOMIICHHE C 2
HACJIC/ICTBEHHBIMU OOJIE3HSIMH YENIOBEKA, WX MPUYMHAMH M TpoQUIaKTHKOH. M3ydeHue BIHSHUS aNKOTOIM3MA,
HApPKOMaHWM, KYpEeHUS Ha HaCIEJCTBEHHOCTh Ha BuaeoMarepuane. AHaMM3 (HEHOTHINNYECKOH W3MEHYUBOCTH.
BrlsiBIIeHIE MYTareHOB B OKPY)KAOIIEH cpejie ¥ KOCBEHHAs! OIIEHKAa BO3MOJKHOT'O X BIIHISIHHSL HA OPTaHU3M.
I'eneTtnka genmoBeka. ['enernka u memurmHa. Cenekist pacteHnid. Cenekius ;KUBOTHBIX. CeNeKIms MUKPOOPTaHIN3MOB.
IIpakTuyeckue 3aHATHUSL
O3HaKOMIICHHE ¢ OCHOBHBIMU JTOCTI)KEHUSMH COBPEMEHHOW CETEKIINH KYIbTYPHBIX PACTCHHUH, JOMAITHUX XUBOTHBIX U
MHKPOOPTaHH3MOB
Paznen 5 TlonynsiimoHHO — BUIOBOM YPOBEHb OpPraHU3alliy dKHUBOTO
Tema 5.1 Conepxanne yuyeOHOro MaTepuana. V3yueHue HacleAns YeI0BEUEeCTBA Ha MPHMEpPE 3HAKOMCTBA C UCTOPHEH Pa3BUTHSA 2

sBomonoHHbIX  waed  K.JIumnes, JX.b.Jlamapka Y. JlapBuna. OueHWBaHME pOJNM  3BOJIOINMOHHOTO VUYEHHS B
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(l)OpMPIpOBaHI/II/I COBpeMeHHOﬁ €CTCCTBCHHO Hay‘lHOfI KapTUHBI MHpaA. Pa3Buthe CIIOCOOHOCTH SICHO M TOYHO H3JIarath
CBOU MBICJIH, JIOTUYCCKU 000CHOBBIBAThL CBOIO TOYKY 3pCHUA, BOCIPUHUMATh U aHAJIU3UPOBATH MHCHU L CO6€C€)1HI/IKOB,
IIpHU3HaBasd IpaBo APyroro 4€jI0B€Ka Ha MHOC MHCHUEC.

PasBuTHe SBONIOIMOHHBIX MpEACTAaBICHUN. JIMHEEBCKUI IEepHON pa3BUTHS OHOJOTHH. OBOJIOIMOHHOEC YUCHHE
JK.B.Jlamapka. ,U.[lapeuna — A.Yomneca. J[Bmxymue crbl 3Bontonun 1o Japeuny. MIcKyccTBeHHBIN 0TOOD.

IIpakTuyeckue 3aHATH
[IpoBenenue onvcaHusi 0CO0CH 0JTHOrO BUIAa IO MOP(OIIOTHYECKOMY KPUTEPHIO Ha TIPUMEPE JIOMAITHUX PAaCTCHHH.

CaMocrosiTeNbHas pa0doTa 00yJaromuxcs (JIOKJIabl PO YISHBIX — HHIMBHIyaIbHAs paboTa))

Tema5.2

Coneprkanue yueOHOro Matepuaia. V3yueHne Joka3aTeabCcTBa IBOJIONMK Opranndeckoro mupa. Bua. Ero kpurepuu u
crpykrypa. [Tomyssinusi. Ee xapakTepucTHKH

JlokaszarenbcTBa 3BONIIOLIMH opraHndeckoro mupa. Bua. Ero kputepun u crpykrypa. Ionynsanus. Ee XxapakTepucTHKH.

HpaKTI/I‘IeCKI/Ie SaHATHA

CamocrosTenbHas padora o0y4aronmxcs (TeCTUPOBaHHUE)

Tema 5.3

IIpakTudeckue 3aHATH
Mukposponrormsa. CTJ. TlonynsuuonHass reHeTwka. 3akoH Xapau — BaiiHOepra DiieMeHTapHBIC SBOIIOIHOHHBIC
(axTophl.

N

CamocTosTenbpHast pabota 00yJaromxcs (peneHre YBONMIOIHOHHBIX 3a1a4)

Tema5.4

Conepxanue yueOHoro marepuana M3yuenue BompocoB EcrectBeHnbiii otOop. dopmbl ecrecTBeHHOro ortbopa B
MOomyJaAnuriXx. PCByJ'IbTaTBI OBOJIFOIIUHN

EcrecTBeHHBIH 0TOOp. POPMBI €CTECTBEHHOT0 OTOOpa B MOMYJIAIUAX. Pe3ynbTaThl YBOTIOINH.

N

[IpakTUyuecKkue 3aHsITUs

Temas.5

[IpakTrueckue 3aHATUS
Maxkpoapomonusi. OCHOBHbIE HAIPaBJICHHUS 3BOJIIOLIMOHHOTO Iporecca. AHTPOIOreHe3

CamocrosiTenibHas paboTa odyyaromuxcs (pedepar Ha MPeIOKECHHBIC TEMBI)

Pasznen 6

buoreoreHoTHuecKuii 1 OMOC(HEPHBIN YPOBHHM OpraHU3aIIiH KHBOTO

Tema 6.1

Cozep:xaHue yueOHOro MaTepuaia M3ydyeHne SKoIorndecKux (pakTopoB U MX BIMSHUS Ha

OpraHu3Mbl. 3HAKOMCTBO C 3KOJIOTMUECKMMHU CHCTEMaMH, UX BHJIOBOW M IPOCTPAHCTBEHHOW CTPYKTypaMH. YMEHHUE
OOBSCHATH MPUIMHBI YCTOMYMBOCTH M CMEHBI 3kocucteM. O3HakomiieHne ¢ yaenuem B.J.BepHanckoro o 6uocdepe

Kak 0 TI100aIbHOM AKOcHCTeMe. YMEHHe JTOKa3bIBaTh POJib XKUBBIX OPTaHU3MOB B OHnoc(epe Ha KOHKPETHBIX NpUMepax.
Onucanue ¥ TPAKTUYECKOE CO3JaHME MCKYCCTBEHHOW SKOCHUCTEeMBl (TIPECHOBOJHOIO akBapuyma). PelneHue
9KOJIOTMYECKUX 3a7ady. (O3HaKOMJIEHHE C TNpHUMEpPaMU HCIIOIb30BAaHHUS B XO3SMCTBEHHOW JEATENBHOCTH JrOJEH
MOp(}HOGYHKIMOHATBHBIX YePT OpPraHM3alN PACTEHUH M KHUBOTHBIX IIPH CO3JAHUU COBEPIIEHHBIX TEXHMYECKUX CHCTEM
U YCTPOWCTB IO AHAJIOTUU C XKMBBIMU CHCTEMaMH. 3HAKOMCTBO C TPyOUaTbIMU CTPYKTYypaMH B KHUBOH IPHUpPOJE U
TEXHHKE, a9POJMHAMHIECCKUMH U THIPOIMHAMUUECKUMH yCTPONHCTBaMU B JKHMBOH NMPHUPOJE U TEXHHUKE. Y MEHHE CTPOHUTH
MOJIETIH CKJIAAYaTON CTPYKTYPBI, HCIIONb3yEMbIE B CTPOUTEIBCTBE.

Okonorusi kak Hayka. Cpena oburtanusi. Dakropbl cpenbl. OOIIHME 3aKOHOMEPHOCTH NEHCTBUSI (haKTOPOB Cpelbl Ha
OpPraHM3MBbl. DKOJIOrHs cOo00IIecTB. DKomorus orochepsl. bronuka.

[IpakTuueckue 3aHATHS.

1. O3HakoMIleHHE C MEXBHUIOBHIMH B3aMMOOTHOIIICHUSIMHI B SKOCHCTEME: KOHKYpEHIHEH, CHMOMO30M, XHUIITHIIECTBOM,
Tapa3sUTH3MOM.

3. CocraBieHHE CXEM SIPYCHOCTH PACTUTEIBHOrO COOOIIEeCTBa, TMHWIIEBHIX IIETICH W CeTH B OWOIEHO3E, a TaKke
SKOJIOTHYECKUX MTHPAMHUJL.

CamocrosiTenbHast paboTa oOygarommxcs (IKCKypcHsi B 00TaHHIESCKHN ca)

Bcero:

Jist XapaKTepUCTUKU YPOBHSI OCBOEHHsI y4eOHOTO MaTepuala UCTIOIb3YIOTCS CIeYIoIue 0003HAYCHUS:
1. — o3HaKOMUTENbHBIN (y3HABaHUE paHEe N3YUYEHHBIX 0OBEKTOB, CBOWCTB);
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2. — penpoAYKTUBHBIN (BBIIIOJHEHUE JCATEIHHOCTH TI0 00pa3Ily, HHCTPYKIIMH WU TIOJT PYKOBOJICTBOM)
3. — MPOIYKTUBHBIN (TUTAHUPOBAHKUE U CAMOCTOSITETILHOE BBITIOJHEHHUE JICATEIILHOCTH, PEIICHUE TPOOICMHBIX 3a/1a4)

12



3. YCJIOBUA PEAIN3ALIUN JTUCIHUTIJINHBI
3.1. TpeGoBaHuss K MHHMMAJBHOMY  MaTepPHAJIbHO-TEXHUYECKOMY
o0ecre4eHH 10

Bun pabort: neKunoHHbIE 3aHATHS

MarepuallbHO-TEXHUUECKOE O00€CeUYeHne JUCUUIIMHBL, OCHAIICHHOCTD:
ayIUTOpUs, OCHAICHHAs] MPE3CHTAlMOHHON TEXHUKOM (MPOEKTOp, IKpaH,
KOMITBIOTEP/HOYTOYK) € COOTBETCTBYIOIIMM MPOTPAMMHBIM  OO€ECIIEYEHUEM,
MeJIOBOH (M) WJIM MapKEpPHOU TOCKOM.

Bun pabot: mpakTudeckue 3aHsITHsS

MarepuallbHO-TEXHUUECKOE 00€CleueHne JUCUUIIMHBL, OCHAIICHHOCTD:
KaOMHET COlMaIbHO-TYMaHUTAPHBIX TUCUUILINH, OCHAIICHHBIA MENIOBON (M) WM
MapKEpPHOHN JOCKOM.

Bun pabot: TeKkyImuii KOHTpOIIb

MarepualibHO-TEXHUUECKOe 00ecleueHrue JTUCUUIUIMHBIL, OCHAIIEHHOCTH:
ayJIMTOpHUs, OCHAIIICHHas! MEJIOBOM (M) UJIM MapKEpPHOU JT0CKOM.

Bun pabot: camocTositenbHas padbora

MarepualibHO-TEXHUYECKOe O00ecreueHrne TUCHUIUIMHBIL, OCHAIIEHHOCTH:
ayJIUTOPHUS JIJISi CAMOCTOATENbHOM paO0Thl, OCHAIIEHHAs! KOMIIBIOTEPHON TEXHUKOM
C BO3MOXXHOCTBIO MOAKIIOYEHHS K ceTH «VHTepHeT», o0ecrieyeHHasi JOCTYIIOM B
ANIEKTPOHHYI0  HMH(OPMAIMOHHO-00pa30BaTEeNIbHYI0O  Cpelly  YHUBEpPCHUTETA,
nomenienus Hayunoit 6ubmmorexu [II'HNUY.

3.2. UndopmanuoHHoe odecnieueHne 00yueHmsi

OOpazoBaTenbHbIl Tpoliecc MO aucuuiImHe buonorus mnpenanonaraet
UCIIOJIb30BaHKUE CIIEYIOUIErO MPOTrpaMMHOTO obecrieueHrs U MHGOPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

- TMPE3CeHTAlMOHHbIE MaTepuanbl (CHaWabl MO TeMaM JIEKIUOHHBIX U
MPAKTUYECKUX 3aHATUMN);

- JIOCTYNl B pEXHUME on-line B DIEKTPOHHYIO OHOIUOTECYHYIO CHUCTEMY
(3bC);

- JIOCTYIl B DJICKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTEIbHYIO CPEIy
YHUBEPCHUTETA; TECTUPOBAHUE;

- lHTepHeT-CepBUCHI M JIIEKTPOHHBIE PECYpPChl (IMIOMCKOBHIE CHUCTEMBI,
AJIEKTPOHHAS M0YTa, MPO(PECCUOHATLHBIE TEMATHIYECKUE YaThl U (JOPYMBI).

[lepeyenr  HEOOXOAMMOTO  JIMIEH3MOHHOTO W (WiIM)  CBOOOJIHO
pPacIpoCTPaHsIEMOT0 MPOTPaMMHOTO oOecTiedeHHs: OUCHBIN MaKeT MPHIOKEHUN
«LibreOffice»; cipaBounas npaBoBas cuctema «KoncymnbpranT [Lrocy.

Ilepeyenpr y4eOHBbIX wu3naHuii, HWHTepHeT-pecypcoB, IONMOJHUTEIbHOM
JIUTEPaTyphI

OcCHOBHBIC HCTOYHUKH

1. buonoruss mns mnpodeccuid W CHEUUATBHOCTEH TEXHUYECKOTO U
€CTECTCHHO-HAYYHOTO MpOoduiIeii: yaeOHUK I CTYA. YUPEKISHUU cpea. mpod.
obpazoBanus / B.M. KoncrantunoB, A.I'. Pe3anos, E.O. ®aaeesa; mox pea. B.M.
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Koncrantunosa. — 5 uzn., crep. — M. : U3narenscknii neHTp «Axagemus», 2017. —
336 c.

2. buonorus : y4eOHHUK M TMPAKTUKYM JJisi CPeAHEro npodeccuoHaibHOTO
oOpazoBanus / B. H. Speirun [u ap.] ; non penakuueit B. H. Speiruna. — 2-e us.
— MockBa : MspatensctBo FOpaiit, 2019. — 378 c¢. — (IIpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-09603-3. — Tekct : anextponnsii // DbC
FOpaiit [caiiT]. — URL.: https://biblio-online.ru/bcode/433339.

JlonoJiHuTeIbHbIEe HCTOYHUKH

1. Yupkun, A. A.buoxumus ¢uioreresa u onroresesa Mocksa : OOO
"Hayuno-uznarensckuii uenrp MHOPA-M" | 2012.

2. Ayspman, T. JI.OcHOBBI OHOXUMUU Mocka : OOO "HayuHo-
uznarensckuid nentp MHOPA-M", 2013.

3. Epnakos, JI. H.  Yenosek B 6uochepe Mocka : OOO "HayuHo-
uznarensckuid nentp MHOPA-M", 2013.

4. Hedenona, JIL.H. [Ipumenenue MOJIEKYISAPHBIX METOJ0B
ucciaegoBanus B reHetuke MockBa @ OOO "HayuHO-M31aTENbCKUN LIEHTP
NHOPA-M", 2012.
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4. KOHTPOJIb M1 OLHEHKA PE3YJILTATOB OCBOEHMS
JTUCHUATIIUHBI

KoHTpoib W oOmeHKa pe3yJbTaTOB OCBOCHHUS MHUCIMILIMHBI OCYIIECTBISICTCS
mperojaBaTejieM B TPOIECCe TPOBEICHUS  NPAKTHYCCKUX  3aHATHA U
1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TaKKE BBIMOJHEHUS OO0YYaAIOIIUMUCS
WHIUBUYabHBIX 3aJaHUH, IPOCKTOB, UCCIICTOBAHUIA.

Pe3yﬂBTaTbI OﬁyquHﬂ (I)Ole)I H METOAbI KOHTPOJIA U OHCHKH

(OCBOCHHble YMEHUHA, YCBOCHHBIC 3HaHI/Iﬂ) pe3yJabTaToB oﬁyqenml
B Pe3yJIbTaTC OCBOCHUA JUCIUIIIINHBI ® JIPAKTHYCCKUEC 3aHIATUS
00y4Jaromuxcs T0JKeH 3HATh: ® VHIMBUIYaJIbHBIE 3a1aHUS

® OCHOBHBIE ITOJIOKCHUS (mokJ1aIpI po YUCHBIX,
OMOJIOTUYECKUX TEOpPUH pedepaTsi)
(KJIGTO‘IHEUI TCOPpUA;, XpPOMOCOMHAA ® TCCTHPOBAHUC
TEOpHsl HACJIEIACTBEHHOCTH; e ompoc (yCTHbIIA)
TEOpHsl TE€Ha; CHHTETUYEeCKas e pelIcHHE 3a1a4

TEOpHsl IBOJIIOIIUU, TEOPHS
aHTPOIIOTeHEe3a); 3aKOHOB
(pacmeriennst I'. Mennens;
HEe3aBUCUMOTro HacieaoBaHus I
Menpens; CIemnIeHHOTO
HacinenoBanus T. Moprana;
TOMOJIOTHYECKUX PSATOB B
HACJIEICTBEHHOW W3MEHUYUBOCTH;
3apOJIBIIIIEBOTO CXOJ/ICTBA;
OMOTEHETHYECKU); TPaBUII
(nomunupoBanus I'. Menpaens;
9KOJIOTHYECKON TMHpaMU/Ib);
runore3 (YUCTOTHI TaMer,
CYLTHOCTH M TMPOUCXOXKICHUS
KU3HU, TIPOUCXOKICHUS
YeJIOBEKa); 3aKOHOMEPHOCTEN
(MI3MEHYHMBOCTH; CUEIIEHHOTO
HaclleJOBaHUsI; HacCJledOBaHUs,
CUEIJIEHHOTO C TOJIOM;
B3aMMOJICUCTBUSI TEHOB U UX
LUTOJIOTUYECKUE OCHOBBI);
yueHu# (0 MyTAX U HAMpPaBICHUSIX
spomonuu; H.M. BaBunoBa o
[IEHTPaxX MHOTO00pasusi H
MIPOUCXOXKIEHUS KYJIbTYPHBIX
pacrenuii; B.M. BepHanackoro o
ouocdepe u Hoochepe);

® 0COOCHHOCTU OMOJIOTHYECKHUX

® DKCKypCHs
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MIPOIIECCOB U SIBJICHUM: OOMEH
BEIIECTB U MIPEBPAIICHUS SHSPTHH
B KJIETKE; (DOTOCUHTE3;
IJIJACTUYECKUN U DHEPreTUYECKUU
oOMeH; OpOXKEHHE, XEMOCHUHTE3;
MHUTO3; MEHO03; pa3BUTHE TaMET Yy
pacTeHUN U >KUBOTHBIX;
pPa3MHOKEHUE; OTIOJJOTBOPEHHE 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
CTpOEHHUE); 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:

® MPHUBOAUTH NPHUMeEPHI:
B3aUMOJICMCTBUSI T€HOB, T€HHBIX
U XPOMOCOMHBIX MYTallHi;
MOMYJISILUN Yy Pa3HBIX BUJIOB;
HACJICJICTBCHHBIX H

MPaKTHYCCKUEC 3aHATHS
WHIMBHUTYaJIbHBIC
(moxmagsl po
pedepatsr)
TECTUPOBAHUE

3a1aHuA
YUEHBIX,
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HEHACJICACTBCHHBIX HW3MECHCHUIM,
MyTalliid, €CTeCTBEHHBIX U
HMCKYCCTBEHHBIX JKOCHUCTEM;
BIMSIHUSL OMOJIOTUM Ha
(opMHUpOBaHUE HAYYHOTO
MHPOBO33PEHHUS, HA BOCIUTAHUE
AKOJIOTUYECKOM, T€HETUYECKOM M
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 PSIZIOB 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; HEOOXOAUMOCTH
COXpaHGHHS  MHOT00OpasWs BHJIOB;
BIIUSHHUSA ~ DKOJOTHYSCKUX (DAKTOPOB
Ha OpraHW3MbI;  B3aHMOCBS3H
OpPraHU3MOB U OKPY’KAIOMICH CPE/IbI;

e ompoc (YCTHBIN)
e pelIeHue 3a1a4d
® DOKCKypCHs
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® OLEHUBATH: MOCIEICTBUA
BIIUSTHUS MYTareHOB HAa OPTaHU3M;
ATHUYECKUE aCTIEKTHI pa3BUTHS
HEKOTOPBIX WCCIICIOBAHHM B
OMOTEeXHOIOTHH (KIIOHUPOBaHUE
YyeJoBeKa U JIp.);  TOCJEACTBUS
cOOCTBEHHOM NeSATeIbHOCTH B
OKpYKarolIen cpene; BKJIA]T
BBITAIOIINXCS YICHBIX B Pa3BUTHE
OMOJIOTUYECKON  HAyKu; 3HAYCHHE

OMOJIOTHICCKUX OTKPBITHI;
rno0anbHbIE aHTPOIIOTCHHBIE
U3MEHEHUSI B ouocdepe;

apryMEHTHPOBAThH CBOIO TOUKY 3PEHUS
npu  OOCYXJIEHHM  OUOJOTHYECKUX
poOJIeM: SBOJIIOIIUHN KUBOU MIPUPOJIBL;
peasbHOTO CYIIECTBOBAHUS BHJIOB

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

npobjieM W TMyTed WX pelIcHHS,
MPOUCXOXKICHUS YETIOBEUECKUX
pac;

® BBISIBJISATH: BIUSHNC
DJIEMEHTApHBIX (AKTOPOB 3BOJIOIUU
Ha reHO(OH T TIOITYJISAIINH;
NPUCIIOCOOJIEHUS y  OPTaHU3MOB K
cpene  oOurtanus;  apomMopdo3bl H

UAMOAJANTallid Yy  pPacTCHUH u
’KUBOTHBIX; OTJIMYUTEIbHBIE
NpHU3HAKH JKHBOTO (Y  OTACIIBHBIX
OpraHU3MOB); abnoTHyecKue u
OMOTHYECKHUE KOMITOHCHTBI
HKOCUCTEM; B3aMMOCBS3H OPraHU3MOB
B DKOCHCTEME; MYyTareHbl B

OKpyXkarrieid  cpene  (KOCBEHHO);
CXOJCTBO W  pa3IM4Ms  MEXKIY
9KOCHCTEMaMHU U arpoO3KOCUCTEMaAMMU;
¢ YyCTAaHABJHUBATh B3aUMOCBS3HU:
CTpOCHHS M (YYHKIIUI MOJICKY B
KIIETKE;  CTpOCHUSA ®  (QYHKIIHI
OpPraHOHUOB KIICTKH;
IJJACTUYCCKOTO W DHEPreTHYECKOTO
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oOMEHa; CBETOBBIX H TEMHOBBIX
peakiuii  (HOTOCUHTE3a; JBIKYIIUX
CUJI DBOJIIOLIMHU; IIyTEH U HAIIPaBICHUN
ABOJIIOIINH;

® MPaBWIbHO UCNOJIb30BATH
T€HETUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY; pe€llaTh 3aJayd pPa3HOU
CJI0’KHOCTH TI0 OHMOJIOTHH; COCTaBIATH
CXEMBbI CKpEIIMBaHMs, MyTH MEepeHoca
BEIIECTB W DHEPTrUU B IKOCHUCTEMAX
(TIenu mMUTaHMS, MUIIEBLIC CETH),

® HccJIeI0BaTh OMOJIOTHYECKHUE
CHCTEMBbI Ha OHOJOTHYECKUX
MoAeNsIX (KJIeTKa, aKBapUyM H
p.);

® U3y4YaTh M ONHUCHIBATH
KOCHUCTEMbBI U arPOIKOCUCTEMBI
CBOEH MECTHOCTH;

® CcaMOCTOAITEJILHO HAXOAUTH B
Pa3HBIX UCTOYHUKAX (B TOM YHUCTIE
cetu VHTEpHET, cpelicTBaX MacCOBOM

UHpOpMAITIH), aHAIIM3UPOBATH,
OILIEHUBATh " UCTIOJB30BaTh
OMOJIOTUYECKYIO uHdopMaIuio;

IpaMOTHO 0(hOPMIIATH Pe3yIbTaThl
OMOJIOTUYECKUX MCCIIeIOBAHUN.

HCNO0/b30BaTh npuodpeTeHHbIE
3HAHMS " yMeHust B
NPaKTUYECKOH JesiTeJIbHOCTH M

MoBce/IHEBHOI JKU3HH IS
IPaMOTHOTO o opMIICHHS
PEe3yIBTATOB OMOJIOTMYECKHUX
HUCCIICIOBaHnl;, 00OCHOBaHUSI U
COOJIFOICHUST TIPAaBUJI TTOBEJICHUS B

OKpY’Karomen cpene, Mep

PO UIIAKTUKY PacIpOCTPaHEHUS

BUPYCHbIX (B TOoM wuyucie BHY-
MHQEKIMN) M JIPyrux 3a00JeBaHUM,
CTpPECCOB, BpPEHBIX MPUBBIYEK
(KypeHue, aKoroJIn3M, HapKOMaHUs );
OKa3aHHWs II€pBOM NOMOLIM  IpPH
MPOCTYJHBIX U APYTUX 3a00JEBAHUSIX,
OTpAaBJICHUU MUIIEBBIMU MPOTYKTAMU;
onpeJiesieHus COOCTBEHHOM MO3UIIUU
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0 OTHOUIEHUIO K 3KOJOTMYECKUM
npo0iemam, MOBEJEHUIO B PUPOTHOMN
Cpele; OLEHKH ITHYECKUX ACIIEKTOB
HEKOTOPBIX HCCIIENOBAaHUNA B o0nacTu
OMOTEXHOJIOTUH (KJIOHMpOBaHUE,
HCKYCCTBEHHOE OIIJIONOTBOPEHHUE).
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5. KPUTEPUU OHEHUBAHUA PE3YJbBTATOB, YPOBHU OCBOEHUSA
YUYEBHOI'O MATEPHAJIA 11O JAUCIUIIJIMHE

Pe3yabTaThl 00y4eHUs

Kpurtepuu oueHuBanus pe3yibTaToB,

YPOBHH OCBOCHHUS Y4eOHOr0
MaTepuaJa 1no JMCunILVINHe

3HATH

® OCHOBHBIC TOJIOKCHUS
OMOJIOTMYECKUX TEOPUil, 3aKOHOB,
MIPaBUIT;

® 0COOCHHOCTH OHMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM;

® O0COOEHHOCTU CTPOEHUs
OMOJIOrNYeCKHX OOBEKTOB;

® TMPUYUHBI SBOJIOIUH,
U3MEHSIEMOCTH BHJIOB
HACJICICTBCHHBIX 3a00JICBaHUM,
MYyTalyii; YCTOWYUBOCTH,
CaMOpPETYJISIIIUM,  CAaMOPa3BUTHS U
CMEHBI DKOCHCTEM.

O3nakomumenvHulli ypo6eHb — 3HAET
OCHOBHBIC TMOJOXKEHUSI OHOJOTHYECKUX
TEOpHil; uMeeT TMpeJCTaBlIeHne 00
OCHOBHBIX OHMOJIOTMYECKUX 3aKOHAX U
TUTIOTE3aX; HMMEET NpejcTaBlieHue o0
OCHOBHBIX OCOOCHHOCTSIX
OMOJIOTMYECKUX TTPOIIECCOB U SIBJICHUI;

Penpooykmusnviti  yposenb — 3HaeT
OCHOBHBIC TOJOXKECHHUSI OMOJOTHYECKUX

TCOpI/Iﬁ; 3HACT OCHOBHBEIC
OMOJIOTHYECKHE 3aKOHBI H THIIOTC3bI,
3HACT OCHOBHBIC 0COOEHHOCTH

OMOJIOTMYECKUX TPOIIECCOB U SIBJIICHUI,
HO HE MOXET NPUMEHUTh 3HAaHUS Ha
IIPAKTHUKE;

IIpooykmuenwiii yposeHsb —
JEMOHCTPUPYET 3HAHUE OCHOBHBIX
MOJIOXKEHUN OMOJIOTHUECKUX TEOPHUH;
3HAEeT OCHOBHBIE OMOJIOrNYECKHE
3aKOHBI U THIIOTE3bI; 3HAET OCHOBHEBIE
0COOEHHOCTH OMOJIOTHYECKUX
MPOLIECCOB U SBJICHUI; 3HACT
0COOCHHOCTH CTPOEHHUSI OCHOBHBIX
OMOJIOTHYECKUX OOBEKTOB; BIIAJEET
uH(opManueit o MpUYNHAX SBOTIOMUHN U
M3MEHSIEMOCTH BUIOB.

YMmerhb
® MPUBOJAUTH MPUMEPHI: O3HakomMumenvHolll YPOBeHb — yMEET
B3aUMOJENCTBUA TIE€HOB, TIEHHBIX W | IPUBOAUTH PUMEPHI OCHOBHBIX

XPOMOCOMHBIX MYTalWW; MOMYISAUIAN Y
pPa3HbIX BUJOB; HACIEACTBEHHBIX W
HEHACJIEACTBEHHBIX W3MEHCHUM;

® [IPUBOJMTH JOKA3aTEJIbCTBA:
€IMHCTBA YKABOU 51 HEXKHUBOU
MPUPOABI, poACTBa YKHBBIX

OMOJIOTMYECKUX MTPOLIECCOB; YACTUYHO
yMeeT MPUBOJUTH TOKA3aTEIbCTBA
OMOJIOTMYECKUX MTPOLIECCOB;

Penpooykmusnuiii yposenvb — ymeeT
MIPUBOJIUTH TPUMEPHI OMOJIOTHYECKUX
MIPOIECCOB; YMEET MPUBOIUTH
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OpraHU3MOB, UCIIOJIBb3YSI
OMOJIOTMYECKUE TEOPUM 3aKOHBI U
MpaBuUIIa;

® OICHHUBATLH: IMOCICACTBUA
BJIIMAHUA MYTAarcHOB Ha OpraHU3M;

TUYECKHUE ACIEKTHI pa3BHUTHS
HEKOTOPBIX HCCIEI0BaHNI B
OMOTEXHOJIOTUH, [IOCJIEICTBUS
cOOCTBEHHOM JIeSITEIbHOCTH B
OKpYKarolIen cpene; BKJIA]T

BBITAFOIIMXCS YYCHBIX B Pa3BUTHC
OMOJOrNYeCcKOl HayKu;

® BLISBIATE: BIIMSIHHAE
AJIEMEHTAPHBIX (DAKTOPOB IBOJIIOIUN Ha
reHo(oHT TOT YIS,
NPHUCIIOCOOJICHUST y  OpPraHU3MOB K
cpene oOuTaHUS,

® CXOJCTBO U pa3Inuus MEXKIY
HKOCUCTEMaMH U arpO3KOCUCTEMaMU;

® YCTaHABJIMBaTh B3aUMOCBS3HU.
CTpoeHUs U (HYHKIIMA MOJICKYJI B
KIJIETKE;

® pemarth 3aJ]auH pasHoi
CJIOKHOCTH I10 OHWOJIOTHH, COCTaBJIATH
CXEMBbI CKpelIMBaHUs, IMYTH TepeHoca
BEII[ECTB M DHEPTUU B IKOCUCTEMAX;

® JCCIeN0BaTh OMOJIOTMYECKUE
CHCTEMBI Ha OMOJIOTHYECKUX
Mojensax (KJIeTKa, akBapuyM U
p.);

® U3y4yaTh U ONUCHIBATH
9KOCHCTEMBI I arpO3KOCUCTEMBI
CBOEI MECTHOCTH;

® CaMOCTOSITEJIbHO HaXOJUTh B

pa3HBIX HWCTOYHUKAX, AaHAJIU3UPOBATH,
OILICHUBATh u UCIIOJIb30BaTh
OMOJIOTUYECKYIO uH(bOpMAIIHIO;

rpaMOTHO O(OPMIISTH PE3yIbTATHI
OMOJOTUYECKUX MCCIICTIOBAHU.

J0Ka3aTeJIbCTBAa OMOIOTMYECKUX
IPOLIECCOB; YMEET OLIEHUBATh 3HAYEHUE
OMOJIOTUYECKUX OTKPBITUH; TI100AIbHBIE
aHTPONOT€HHbIE U3MEHEHHUS B

ouocdepe;

IIpooyxmuenuiii Ypo8eHb -
JEMOHCTPUPYET yMEHHE TMPHUBOJIUTH
npUMepsl OMOJIOTHYECKHX IPOIIECCOB;
yMe€eT TPUBOAWTH  JOKa3aTelIbCTBA
OMOJIOTUYECKUX  MPOLECCOB;  yMEET
OIICHWBATh 3HAYCHHE OMOJOTHYECKHX
OTKPBITHUI; rJ100aabHbIe
aHTPOTIOTCHHBIE U3MEHEHUS B
ouocepe; ymeeT apryMeHTHPOBaTh

CBOIO TOYKY 3PCHHSI TPpU OOCYKICHUHU
OMOJIOTUYCCKUX MPOOJIEM  IBOJIFOIIUHN
YKUBOUM MPUPOJIBI; YMEET YCTaHABIMBATH
OMOJIOTUYCCKUE B3aMMOCBS3H CTPOCHUS
U (GyHKIUHA MOJIGKYJ B  KIIETKE;
CTpoeHUs ® (QYHKIUA OPraHOHJIOB
KJIETKH, yMeeT UCCIIeI0BaTh
OuoJIorHYecKue CUCTEMBI Ha
OMOJOTHYECKUX MOJIETISX;
JNEMOHCTPUPYET YMEHHE U3y4yaTh U
OIHCHIBATD HKOCUCTEMBI u
arpodKOCHCTEMBbl  CBOEM  MECTHOCTH;
yMEET CaMOCTOSITeIbHO HAXOAUTh B
pPa3HBIX MCTOYHUKAX, AaHAJIU3UPOBATH,
OIICHUBATh u UCII0JIb30BaTh
OMOJIOTHYECKYI0 HMH(POPMAIUIO; yMEeT
pemarh 3ajadyud 1Mo OMOJOTUU PAa3HBIX
YPOBHEH CIIOKHOCTH.
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