MYHULIHUIIAJIBHOE BIO?KETHOE OBILIIEOBPA30BATE/IbHOE
YYPEXXJEHHUE rOPOJJIA KAJIMHUHIT'PAJA BEYEPHAA
(CMEHHAA) OBIIEOBPA30BATEJ/IbHAA HIKOJIA Ne 17

«YTBEPXIAIO» «COI'JTACOBAHO»

Hupekrop 3amecTtuTesnb Aupektopa no YBP
MBOY BCOLI Ne 17

9ﬁ Slpomuyk A.B.

« 28 » 08 2022 r.

PABOYASA ITPOI'PAMMA
11O BUOJIOTUHN
9 KJIIACC

r. Kanmuaurpan

2022-2023 yu.r.



AnHoOTanus K paboyeit nporpaMme 1o 6MoJIoruu B 9 Kiacce

Pabowas mporpamma cocTaBieHa B IIOJHOM COOTBETCTBUM ¢ DenepaabHBIM
rOCYJapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAApPTOM o0mero oOpa3oBaHHs, TPEOOBAHUSAMH K
pe3yiabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHONM MPOrpaMMbl  OCHOBHOTO  OOMIETO
oOpa3oBaHus, (QYHIAMECHTAJIBHBIM SJIPOM COJIEPXKAHUS OCHOBHOTO 00IIero oOpa3oBaHus,
MPUMEPHON TMpOrpaMMOl OCHOBHOTO 0O0ImIero oOpazoBaHHs MO OWONOTHH, (eaepabHOTO
nepevyHs y4eOHUKOB, 0a3MCHOTO y4eOHOTO IUIaHa, aBTOPCKOM y4eOHOW MpOrpaMMbl OCHOBHOTO
obmero oOpazoBanust «buonorus. OOmme 3akoHOMepHOCTH. 9 Kiacc». Atop B. b. 3axapos
(ITporpamma ocHOBHOTO 001IET0 00pa3oBanus 1o Oouosornun 5—9 kinaccel. KoHIeHTprudeckui

KYpC).

Jannasi pabouass mporpaMma OpHUEHTHpOBaHA Ha HUcIoJsib3oBaHue ydeOHuka: C.I'. MaMoOHTOB,
B.b. 3axapos, 1.b. Aragonosa, H.U. Conun «buosnorus. O6ume 3aKOHOMEPHOCTH.9 Kiacc
(xoHUIEeHTpHueckuii kype). M.:/Ipoda,2017

Ilenu ooyuenus:

e OCBOCHHE 3HAHMM O JKMBOW MPHUPOJAE MU MPUCYIIMX €A 3aKOHOMEPHOCTSX; CTPOCHHH,
KU3HEJCATSIILHOCTH W Cpeoo0pa3yolell poJii KUBBIX OPraHU3MOB; YEIOBEKEe Kak
OMOCOIIMAIbHOM ~ CYILECTBE; O pPOJM OHOJIOTUYECKOM HayKM B IMPAKTUYECKOU
JEATEIIbHOCTH JIFOJIEH; METOAaX MO3HAHUS )KUBOW MTPUPOJIbI;

® OBJIAJICHHC YMCHUSAMU NMPUMEHSITH OMOJIOTHYSCKUE 3HAHMS JJIs1 0OBSICHEHUS MTPOIIECCOB U
SBIICHUH  JKMBOH  TIPUPOJBI, JKU3HEIEATSIIBHOCTH  COOCTBEHHOTO  OPraHH3Ma,
HCIIOJb30BaTh WH(OPMAITUIO O COBPEMEHHBIX OCTI)KCHHSX B 00JacCTH OHOJIOTHH U
9KOJIOTUH, O (aKTOpax 3J0POBBI M PHUCKA; padOTaTh C OMOJIOTMYECKUMHU MPUOOpaMH,
WHCTPYMEHTaMH, CHpPaBOYHMKAMH; MPOBOIUTH HAOMIOJCHHUS 3a OHOJOTHYECKHUMHU
00BEKTaMU M COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma, OMOJIOTMYECKUEe IKCIIEPUMEHTHI;

® pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B Ipoliecce TMpOBEAEHUs HAOMIONEHUN 3a J>KUBBIMH OpraHM3MaMH, OHOJIOTHYECKUX
AKCIEPUMEHTOB, Pa0OTHI C Pa3IMYHBIMU UCTOUHUKAMU WH(OPMALINK;

® BOCMHUTAHHE MO3UTHBHOTO LIEHHOCTHOTO OTHOLICHMS K >KMBOU MPHUPOJE, COOCTBEHHOMY
3JI0POBBIO U 3[IOPOBBIO JPYTUX JIIOJCH; KyIbTYphl IOBEJACHUS B IPUPOJIC;

® JCMOJb30BaHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MMOBCEHEBHOM KU3HU JJIs yX0/1a 32
pacTeHHSIMH, JOMAIIHUMHU >KUBOTHBIMHU, 3a00ThIl O COOCTBEHHOM 3/I0pPOBbE, OKa3aHUS
NepBoil MoMOIIM ce0e U OKPYKAIOLIUM; OLIEHKH MOCIEACTBUI CBOEH AEATEIbHOCTHU IO
OTHOIICHUIO K MIPUPOIHON cpenie, COOCTBEHHOMY OpraHU3MYy, 3/I0POBBIO APYTUX JIO/CH;
JUs cOOJIIO/IEHUS] TIPaBHJI MOBEICHUSI B OKPYXKAIOIIEH cpeie, HOpM 30pOBOro obpasa
KU3HU, MPOQUIAKTUKH 3a00JIeBaHUM, TpaBMaTH3Ma U CTPECCOB, BPEAHBIX MPHUBHIYEK,
BUY-undexun.

3aoauu 0oyuenus:

e  @DopMHUpPOBAaHUE LIETOCTHON HAYYHOU KapTUHBI MUPA;
e [loHMMaHMe BO3pacTarolleldl pPOJIM €CTECTBEHHBIX HAayK W HAy4YHBIX HCCIICIOBAHUI B
COBPEMEHHOM MUDE;
e OBgnaneHue Hay4HBIM IOJXOJOM K PEIICHUIO Pa3IMUYHBIX 3a7ad;
e OsnaseHue yMEHUSAMH (GOPMYIUPOBATh THUIOTE3bl, KOHCTPYMPOBATb, MPOBOIMUTH
JKCIIEPUMEHTBHI, OLICHUBATD IIOJIyY€HHBIE PE3YJIBTATHI.
Kypc 6nonoruueckux JUCHUIUIMH BXOJUT B YUCJIO €CTECTBEHHBIX HAYK M3YUYalOIIMX IPUPOIY, a
TaK)K€ Hay4YHbIE METO/bI U ITyTH MIO3HAHUS YEJIIOBEKOM IIPUPOJIBIL.



TEMATHUYECKOE IINTAHUPOBAHMUE (110 pa3znenam)

Bceer W3 Hux
Nen HaumeHoBanue 0 3aveTsl
JladopaTopusl | IlpakTHyeckue KonTpoJbhbie
1| pa3/esioB U TeM qaco
B e padoTbI padoTsl padoThI
1 Benenue 1
2 Paznen 1. CTpykTypHas OpraHU3aIlys )HBBIX OPraHU3MOB
10
3 1.1. Xumunueckas 2
OpraHu3aIysl KICTKH
4 1.2. OOMeH BelIecTs
U peoOpa3oBaHue 2
SHEPI'UH B KJIETKE
5 1.3. Ctpoenue u JIa6. pNel Nel «CrpykrypHas
(YHKIIMH KIIETOK «M3yuyenune OpraHu3aIHsI
KJIETOK JKUBBIX
OaxTepuid, OpraHu3MOB »
6 pacTeHuii 1
JKMBOTHBIX Ha
TOTOBBIX
MUKpOIpernapa
Tax»
6 Pazpen 2. PazMHOXEHHE M HHANBUAYAJIHLHOE Pa3BUTHE OPTaHU3MOB
6
7 2.1. PasmMHOXEHHE 2
OpPTaHN3MOB
8 | 2.2 UnpuBunyansHoe
pasBuTHE 4
OpPTraHN3MOB
9 Pasnen 3. HacimenctBEHHOCTE ¥ H3MEHYHNBOCTD
15
10 | 3.1.3akoHOMEpPHOCTH [paktuueckas
HaCJIETOBAaHUI pabota Nel
NIPU3HAKOB «Pemenne
TEHETHUYECKUX
9 3a1a9» 3auerNel mo
IIpakTruyeckas TeMe
padora Ne2 «Hacnencrse
«CocraBreHue
HHOCTb U
POIOCITOBHBIX)
11 | 3.2.3aKOHOMEpPHOCTH JlabopaTopHa MEMCHAMBOCT
b
M3MEHYUBOCTH 2 s pabora Ne2 OpraH1sMOB
«ITocTpoenue
BapUaLMOHHON
KPUBOI»
12 | 3.3. Cenexuus
pacTeHMA, KUBOTHBIX
¥ MUKPOOPTaHU3MOB 4
13 | Pazpmen 4. DBomonus )KUBOrO MUpa Ha 3emiie
23
14 | 4.1.MHoroobpa3zue

JKMBOI'O MUpa.
ypOBHI/I OpraHmM3anun




¥ OCHOBHBIE CBOMCTBA
JKMBBIX OPraHnu3MOB

15 | 4.2.Pa3BuTHe
OHONIOTHY B
JIOJAPBUHOBCKUI
TIeproz

16 | 4.3.Teopus U.

Hapsuna o
TIPOUCXOXKICHUH
BUJIOB ITYTEM
€CTECTBEHHOTO
orbopa

17 | 4.4.IlpucriocobieHHO JlabopaTopHas
CTh OPraHU3MOB K pabora Ne3
YCIIOBHSIM BHEUTHEH «O6cyxneHne
Cpelbl KaK pe3ynbTar Ha MOJIEIISIX
JeUCTBUS ponu
€CTECTBEHHOTO MPUCIIOCOOHTEN
orbopa BHOTO

TIOBENICHHS
JKUBOTHBIX»
JlaGopaTopHast
paborta Ne4
«M3yuenune
pUcoco0neH
HOCTH
OpraHnu3MOB K
cpeze
OOMTaHU

18 | 4.5.MukposBotonus JlabopaTopHas

pabota Ne5
«3yuenue
W3MEHYHBOCTH,
KpUTEPHEB
BUJIA,
pe3yapTaToB
HCKYCCTBEHHOT
0 otOopa Ha
copTax
KyJTBTYPHBIX
pacTeHui»

19 | 4.6.buonoruyeckue Kontponbras
TOCIENCTBUS paboraNe2 mo Teme
aJanTaIyy. «MUKPOIBOTIOTIHSA
Makpo3BOIOLHs Makpo3BOoTIOLHUSI»

20 | 4.7.Bo3HUKHOBEHHE
JKU3HU Ha 3emiie

21 | 4.8.Pa3BuTue XU3HU 3auet Ne2 o Teme
Ha 3emie «IBOITIOLHSA

JKUBOT'O MHpa Ha
3emiiey

22 Pazpen 5. BzanmootHomenns: opranusMa u cpeapl. OCHOBBI 3KOJIOTHH
8

23 | 5.1.buocdepa, e€ JlabopatopHast
CTPYKTypa H pabota Ne6
GbyHKIIN «Cocrapnenne

CXeM Iepeadun
BEIIIECTB U
SHEePruu (Ienen
TUTaHUA >
JlabopaTopHast

pabora Ne7




«3ydenue u
OIIMCaHue
3KOCHUCTEM
cBOEit
MECTHOCTH,
BBISIBJICHHE
THIIOB
B3aUMOJICHCTBU
sl pa3HbIX
BHUJIOB B
JTAaHHOM
SKOCUCTEMEY

24

5.2.buocdepa u
YeJIOBEK

JlabopaTopHas
pabota Ne8
«AHanu3 u
OIICHKA
MOCJIECTBUI
JIEATEIHLHOCTH
YeJI0BEKA B
JKOCHCTEMAX)

Konrtponbnas
pabota Ne3 mo Teme
«B3anMooTHOIIEHN
€ opraHmsma u
cpenbD»

UTOI'O

66

8




IlosicHuTeEILHAS 3aMUCKA

Pabouas mporpamma cocTaBjieHa B IOJHOM COOTBETCTBHH ¢ DenepaibHBIM rocyIapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHJAPTOM OO0IIEro 00pa3oBaHMs, TPEOOBAHUSAMH K Pe3yJIbTaTaM OCBOCHUS
OCHOBHOHM 00pa30BaTeIbHOM MPOTpaMMBbl OCHOBHOTO 00IIEro oopa3zoBanus, (pyHIaMEHTAIbHBIM
SAPOM COJepKaHUs OCHOBHOTO 0OIIero oOpa3oBaHHWs, MPUMEPHON MPOrpaMMON OCHOBHOTO
obmiero obpazoBaHus o Ouosoruu, (GeaepaabHOro NMepedyHs y4eOHHKOB, 0A3UCHOTO Y4eOHOTO
IJ1aHa, aBTOPCKOM ydeOHOMW MporpaMMbl OCHOBHOTO oO1ero oopaszoBanus «buosorus. O0uiue
3akoHOMepHOCTH. 9 Kimace». ABtop B. b. 3axapos (ITporpamMma 0CHOBHOTO 001IEro 00pa30BaHHUsI
o Ouosornn 5—9 knaccel. KoHIIEHTpUYeCKHii Kypce).

Jlannasi pabouas mporpaMma OpUEHTHpOBaHA Ha Hcrosb3oBaHue ydueOnuka: C.I'. MamoHTOB,
B.b. 3axapos, 1.b. Aragonosa, H.WU. Conun «buonorus. OOume 3akOHOMEPHOCTH.9 Kiacc
(xoHueHTpuueckuit kype). M.:Ipoda,2017

Ilenu ooyuenus:

e OCBOCHHME 3HAHUM O JKMBOW NPHUPOJAEC M MNPUCYIIMX € 3aKOHOMEPHOCTSX; CTPOCHHH,
KU3ZHEACSITEIIBHOCTH M CPeoo0pa3yromieil POl JKUBBIX OPraHW3MOB; UYETOBEKE Kak
OMOCOIIMAIbHOM ~ CYIECTBE; O POJM OHOJIOTUYECKON HayKd B MPaKTUUYECKOM
JEATEIIbHOCTH JIFOJIEH; METOAaX MO3HAHUS )KUBOW MTPUPOJIbI;

e OBJIAJCHUE YMEHHUIMHU MPUMEHITH OHOJIOTHUECKHUE 3HAHUS ISl OOBSICHEHHS TTPOIIECCOB U
SBJICHUM  JKMBOW  TIPUPOJBI, JKU3HEHACATEIHLHOCTH  COOCTBEHHOTO  OPTaHHU3MA;
WCIIONb30BaTh WH(OPMAIIUI0O O COBPEMEHHBIX JOCTHKEHUAX B 00JaCTH OWMOJIOTHUU H
9KOJIOTUH, O (paKTOpax 3A0POBbS M PHCKA; padOTaTh C OMOJIOTMYECKUMHU TPUOOpaMH,
WHCTPYMEHTaMH, CHpPaBOYHMKAMH; MPOBOIUTH HAOMIOJCHHUS 3a OHOJOTHYECKHUMHU
00BEKTaMU M COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma, OMOJIOTMYECKUEe IKCIIEPUMEHTHI;

® pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B Ipoliecce TMpOBEACHUs HAOMIOJCHUI 3a JKUBBIMU OpraHU3MaMH, OHOJIOTHMYECKUX
SKCIEPUMEHTOB, Pa0OTHI C Pa3IMYHBIMU UCTOUHUKAMU WH(OPMALINK;

® BOCMHUTAHHE MO3UTHUBHOTO LIEHHOCTHOTO OTHOUIEHMS K KHBOW MPUPOJE, COOCTBEHHOMY
3JI0POBBIO U 3/IOPOBBIO JPYTUX JIIOJCH; KyIbTYphl IOBEJACHUS B PUPOJIC;

® JCMOJb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH B MMOBCEIHEBHOM KU3HU JJIs yX0/1a 32
pacTeHHSIMH, JOMAIIHUMHU >KUBOTHBIMHU, 3a00ThIl O COOCTBEHHOM 3/I0pPOBbE, OKa3aHUS
MepBoil MOMOIIM cebe M OKPYKAIOIIMM; OLIEHKH MOCIEACTBUM CBOEH AEATEIbHOCTH IO
OTHOIICHUIO K MIPUPOJHON cpese, COOCTBEHHOMY OpraHH3MYy, 3JJOPOBBIO JAPYTHX JIOJIEH;
JUs cOOJIIO/IEHUS] TIPaBHJI MOBEICHUSI B OKPYXKAIOIIEH cpeie, HOpM 30pOBOro obpasa
KU3HU, MPOQPMIAKTUKN 3a00JIeBaHUM, TpaBMaTH3Ma M CTPECCOB, BPEIHBIX MPHUBBIYEK,
BUY-undexun.

3aoauu 0oyuenus:

e  @DopMHUpPOBAaHUE LIETOCTHON HAYYHOU KapTUHBI MUPA;
e [loHnMaHMe BO3pacTarolleldl pPOJIM €CTECTBEHHBIX HAayK W HAy4YHBIX HCCIICIOBAHUI B
COBPEMEHHOM MUDE;
e OBgnaneHue Hay4HBIM IOJXOJOM K PEIICHUIO Pa3IMUYHBIX 3a7ad;
e OsnaseHue yMEHUSAMH (GOPMYIUPOBATh TUIOTE3bl, KOHCTPYMPOBaTh, MPOBOJUTH
JKCIIEPUMEHTHI, OLICHUBATH MTOJIyYCHHBIE PE3YIIbTATHI.
Kypc 6nonoruueckux JUCHUIUIMH BXOJUT B YUCJIO €CTECTBEHHBIX HAYK M3YUYalOIIMX IPUPOLIY, a
TaK)K€ Hay4YHbIE METO/bI U IIyTH MIO3HAHUS YEJIIOBEKOM IIPUPOJIBIL.

YueOusbIit KypcC <<EI/IOJIOFI/I${>>, B COACPIKAHUHU KOTOPOI0 BCAYIIUM KOMIIOHCHTOM ABJIAIOTCSA
HAaYYHBIC 3HAHUS, HAYYHBIC MCTOJbI IMO3HAHUS, MPAKTUYCCKHUC YMCHUS U HABBIKH, IMO3BOJIACT



cOpMHPOBATH y YUAIMXCS SMOIIMOHAIBHO-LIIEHHOCTHOE OTHOLICHHE K U3y4aeMOMY MaTepuay,
co3/laTh YCIOBHUS Jsi (OPMHPOBAHMS KOMIIETCHIIMM B WHTEIUICKTYaJbHBIX, T'PaXXIaHCKO-
MIPABOBBIX, KOMMYHHKAIIMOHHBIX U HHPOPMAITUOHHBIX 00JIACTAX.

B 9 knacce ydamuecs noJry4aroT 3HaHUSL 00 OCHOBHBIX 3aKOHAX >KM3HU Ha BCEX YPOBHAX €€
OpraHM3aly, 3HAKOMSTCS C COBPEMEHHBIMU JOCTHXKEHHUSMU B 00JacTh OMOJIOTMH, OCO3HAIOT
MECTO 4eJloBeKa B OHoc(epe U ero OTBETCTBEHHOCTh 3a COCTOSIHME NpHUpoJbl. B Kypce Taxke
IIPOXOJIATCS OCHOBBI LIUTOJIOTUH, TEHETUKHU, CEJIEKIIUU, TEOPHS IBOJIIOLIUH.

PCSYJILTaTI)I HU3YydCHHUA MpeaMETa B OCHOBHOM IIIKOJIE pasaciicHbl Ha MNOPCAMCTHBIC,
MCTAIIPCAMCETHBIC U JIMYHOCTHBLIC, U YKA3aHbI B KOHIIC TEM, pa3JCIOB U KypCOB COOTBCTCTBCHHO.

Tpebosanus K ypoeHio n0020mo6KU yuauyuxca K oKonuanuio 9 knacca

B pesynbTare ocBoeHHMs Kypca Ouojoruu 9 Kiacca ydamuecs JOJDKHBI OBJaJIeTh
CJIEIYIONIMMHU 3HAHUSIMH, YMEHUSIMUA U HaBBIKAMH.
Jluunocmubim pe3ynomamom uzydenus npeomema s61saemcs opmuposanue ciedyioumux yMeHut
U Kauecms:
® pa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;
e BOCINUTaHUE OEpeX]HOr0 OTHOIICHHS K Npupoae, (HopMHpOBaHHE HKOJIOTUYECKOTO
CO3HAHMS;
® [pU3HaHUE BHICOKOH LIEJIOCTU KU3HH, 3J0POBbsI CBOETO U APYrUX JIO/EH;
pa3BUTHE MOTHBAIIMM K TOJYYCHUIO HOBBIX 3HAHWM, JAJBHEHIIEMY W3y4CHHUIO
€CTECTBEHHBIX HayK.
OTBETCTBEHHOT'O OTHOILIEHUS K YYCHHIO, TPYILY;
L[EJI0CTHOTO MUPOBO33PEHHUS;
OCO3HAHHOCTH U YBAXKUTEIHHOI'O OTHOIIEHUS K KOJUIETaM, IPYTUM JIIOISM;
KOMMYHHKaTHBHOM KOMIIETEHIIMHU B OOILIEHUH C KOJUIETaMU;
® OCHOB 3KOJIOTHYECKOU KYJIbTYpHI

MemanpeomemHvim pe3yibmamom usydeHus Kypca A6Nsaemcs Qopmuposarue yYHUBEPCAalbHbIX
yueonwix oeticmsuii (YY)
Perynstusneie YV /I:

e (CamocToATeNbHO OOHAPYKUBATh U OPMUPOBATH yueOHYIO TTpobemy, onpeaensits Y [1;

e Brigsurate BepcHM pemieHHs MpoOJeMbl, OCO3HABaTh (M MHTEPIPETUPOBATH B CiIydae
HEOOXOJUMOCTH) KOHEUHBIM pe3ynbTaT, BBIOMpATh CPEACTBA JOCTHIKCHUS LEIH W3
MIPEAJIOKEHHBIX, 4 TAK)KE UCKATh UX CAMOCTOSTEIILHO;

e (CoctaBnarh (MHAMBHUYAIbHO WM B TPYIE) IUIAH PelIeHUs MPOoOsieMbl (BBIMOTHEHUS
MPOEKTA);

e PaboTas 1o 1iaHy, CBepsATh CBOU JCUCTBUSA C IIENIbIO U, TPU HEOOXOUMOCTHU, UCTIPABISAThH
OIMOKKM CaMOCTOSATEILHO (B TOM YHCIIE U KOPPEKTUPOBATh TUIAH);

e B jguanore ¢ y4yuTelneM COBEpIICHCTBOBATH CAMOCTOSITEIbHO BBIOPAHHBIE KPUTEPUU
OIICHKHU.

Ilo3naBarenpHBIE YV [:

e AHanmu3upoOBaTh, CPAaBHUBATH, KIaCCU(UIIMPOBATH (DAKTHI U SBIICHUS;

e BbIABIATH NIPUYUHBI U CIEICTBUS MPOCTHIX SIBICHUN;

e OcCyliecTBIATh CPAaBHEHHE U KJIACCU(UKALINIO, CAMOCTOSTENLHO BBIOUpPAs KPUTEPU IS
yKa3aHHBIX JIOTHYECKUX OTepalluii;

L4 CTpOI/ITL JIOTUYCCKOC  paCCYXKJICHUC, BKIIIOYAroIIce YCTAaHOBJICHUC NIPpUYNUHHO-
CICACTBCHHBIX CBﬂBCﬁ;

e (Co3maBaTh CXEMAaTHYECKHE MOJCIU C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BEKTa,

e (CoCTaBIATH TE3UCHI, Pa3TMYHbIC BU/IBI IIJIAHOB (IIPOCTHIX, CIOKHBIX H T.11.)
e IIpeoOpa3zoBbIBaTh HHPOPMAIIHIO M3 OJJHOTO BUJA B APYroi (TaOIUILy B TEKCT);



OmnpenensiTb BO3MOXKHBIE WMCTOYHHKH HEOOXOJMMBIX CBEICHHUN, MPOU3BOJIUTH IOHMCK
nH(pOpMAIINY, AaHATU3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb.

KommyHnukatusuble YV /I:

CaMOCTOATENBHO OpPraHM30BbIBaTh Y4eOHOE B3aUMOJECHCTBUE B Ipymie (ONpeaeisTh
oOrIme 1enu, T0rOBapuBaThCs APYT C APYroM);

B nuckyccun ymeTb BBIIBUHYTH apTyMEHTBI M1 KOHTApPT'YMEHTBHI;

Y4uTbcs KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IIpU3HABaTh
OIIMOOYHOCTH CBOETO MHEHUS 1 KOPPEKTHPOBATH €T0;

[lonumas mno3uLMIO JAPYroro, pasiuyaTb B €ro peud: MHEHUE (TOUKY 3pEeHus),
JI0Ka3aTeNIbCTBO (ApryMEHTHI), GaKThl (TUIIOTE3bl, AaKCHOMBI, TEOPHH);

YMeTh B3MISIHYTh Ha CUTYallMI0 C MHOM MO3WLMU U JIOTOBAapUBATHCS C JIOAbMH HMHBIX
TTO3HIIMI.

Ilpeomemnvim  pesynomamom u3yueHus: Kypca s61s1emcs cQopmMupoeaHnocms cleoyrouux
VMeHUU:

[ToHUMAaTh CMBICIT OMOJIOTUIECKIX TCPMUHOB;

3HaTh 0COOEHHOCTH KU3HHU KaK (POPMBI CYIIECTBOBAHUS MATEPUH;

[TorumaTte poib (U3MYECKHX ¥ XUMHUYECKHUX IMPOIECCOB B IKUBBIX CHCTEMax
Pa3IUIHOTO UEPAPXUICCKOTO YPOBHS OpPraHU3AIINH;

3HaTh (hyHIaMEHTAIbHbIE TTOHATHS OUOJIOTHH;

[ToruMaTh CyNIHOCTH MPOIECCOB OOMEHa BENIECTB, OHTOTCHE3a, HACICJACTBEHHOCTH W
W3MECHUYNBOCTH;

3HaTh OCHOBHBIC TEOPHUH  OWOJOTHH: KJIETOYHYI, XPOMOCOMHYIO  TEOPHIO
HaclIeJICTBEHHOCTH, SBOJIIOLIMOHHYIO, aHTPOTIOreHe3a

3HaThb OCHOBHbIE O00JaCTH  TNPUMEHEHHUS  OHOJIOTMUECKUX 3HAHUW B TNPaKTHUKE
CEJIbCKOTO XO3fHCTBAa, B psAde OTpaciiel MNPOMBIIIJIECHHOCTH, TMPH OXpaHe
OKpY’Karoliel cpesibl U 310POBbS UETIOBEKA;

YMeTh T0JIb30BaThCsl 3HAHUEM OOIIEOMOIOTHYECKUX 3aKOHOMEPHOCTEH ISl 0OBsICHEHUSI
C MaTepUaIMCTHUYECKUX IMO3ULUNA BOMPOCOB MPOUCXOXKACHUS U Pa3BUTUS )KU3HU Ha
3eMiie, a Tak)Ke Pa3jIUyHbBIX T'PYMI PACTEHUIl, )KUBOTHBIX, B TOM YHCIIC U YEJIOBEKa;
JlaBaTb apryMeHTHPOBAaHHYI OLIEHKY HOBOM wuHdoOpManmuu 1o OHOJIOTHYEeCKUM
BOIIPOCaM;

YMeTh paboTath € MHKPOCKONIOM M W3TOTOBJIATH MPOCTEHIIME Mpernaparsl s
MHKPOCKOMHYECKUX HUCCIIEI0BAHUN;

Pematp renernyeckue 3aga4m, COCTaBJIATH POAOCIOBHBIC, CTPOHUTH BapHAallMOHHBIC
KpHUBBIC Ha PAaCTUTCIbHOM U )KUBOTHOM MAaTCPHAJIC;

HUcnonvzo6ame  npuobpemennvie 3HAHUS U YMEHUS 6 NPAKMUYECKOU OesimeibHOCMU U
NOBCEOHEBHOU IHCUSHU ONA:

COOIIIOJICHHS Mep NPOPHIIAKTHKU 3a00JICBaHNH, BBI3BIBAEMBIX PACTCHUSIMH, JKUBOTHBIMH,
OakTepusiMu, TpubdaMH U BUPYCaMHU.

OKa3aHHUs MEPBON MOMOIIU IIPU OTPABICHUU SJOBUTHIMU rprOaMu, pacTCHHUIMH, YKycax
KUBOTHBIX.

palMoHaIbHOM OpraHM3alMi TpPyJa MU OTHbIXa, COOMIOJCHHS TPAaBWI TOBEICHHUS B
OKpYy’Karollen cpene.

BBIpAIIMBAHUSA M PA3MHOKEHUSI KYJIbTYPHBIX PACTEHHI M JOMAIHUX XUBOTHBIX, yXOJa
3a HUMH.

MIpOBeIeHUs] HAOMIOCHHI 32 COCTOSTHHEM COOCTBEHHOTO OpraHu3Ma.

Ha wusyuenme mnpeamera otBoauTcs 2 dYaca B Heaemto, utoro/0 u B roa. Otbop dopm
OpraHM3alui OOYYeHHUs OCYIIECTBISETCS C YYETOM €CTECTBEHHO-HAYYHOT'O COJICPIKAHMUSL.
Bonpioe BHMMaHue yaensercs 1a00paTOpHBIM U MPAKTHUECKUM paboTaM, MUHHUMYM KOTOPBIX
ONpeJIeIEH B KAXKJIOM pa3zelie MporpaMMbl.



Coaepikanue yueOHOr o npeamera

Beenenne

Mecto Kypca B CHCTEME €CTECTBEHHOHAYYHBIX AMCIUIUIMH, a TaKkKe B OHOJOIMYECKHX
Haykax. Llenu u 3amaun Kypca. 3HaueHUe MpeaMeTa /iyl IOHUMaHUS €IMHCTBA BCETO KUBOTO U
B3aMMO3aBUCHMOCTH BCeX yacTei 6rnochepsl 3emiu.

Pasnen 1. DBosonus ;kMBOro Mupa Ha 3emJie

Tema 1.1. MHOTOOOpa3ue KUBOTO MUpPaA. YPOBHH OPraHU3aIlUA 1 OCHOBHBIE CBOKCTBA JKUBBIX
OpraHu3MoB (2 )

YpoBHM OpraHu3alMyM JKHU3HU: MOJIEKYJSIPHO-T€HETUYECKUN, KIETOYHBIM, TKaHEBBIN,
OpraHHbI{, OpraHU3MEHHbIN, MOMYISIMOHHO-BUIOBOM, OMOr€OLIEHOTHYECKUH U OHOoCchepHBIN.
EnuHCTBO XMMUYECKOTO COCTaBa JKUBOW MATEPUU; OCHOBHBIEC TPYIIIBI XUMAYECKHUX JIEMEHTOB U
MOJIEKYJI, OOpasymomue >KMBOE BemecTBo Ouocdepsl. KietouHoe CTpoeHHne OpraHu3MoB,
Hacenmsomux 3emito. OOMEH BEMIECTB M CAaMOPErYIslus B OHOJIOTHYECKUX CHCTEMaXx.
CaMoBoCHpOM3BEICHNE;, HACIEACTBEHHOCTh W HU3MEHUYMBOCTh KaK OCHOBa CYIIECTBOBAHMUS
xuBoil Marepuu. Poct u passBurue. Pasznpaxxumoctb; (Qopmbl H30MpaTeNbHON peakuuu
OpPraHM3MOB Ha BHEIIHHWE BO3ACUCTBUA. PUTMMYHOCTH IPOLIECCOB KU3HEACATEIBHOCTH;
OMOJIOTMYECKHE PUTMBI M UX 3HauY€HHE. J[MCKPEeTHOCTh )KMBOIO BEUIECTBA U B3aMMOOTHOIICHHUS
YacTH U LeJI0Tr0o B OMocucTeMax. JHEepro3aBUCUMOCTD KHUBBIX OPraHU3MOB; (POPMBI IOTPEOICHUS
sHepruu. IlapcTBa >KMBOW NpUPOABI;, KpaTKash XapaKTEPUCTUKA ECTECTBEHHOW CHCTEMBI
KJ1acCU(pUKaIMU )KUBBIX OPraHn3MoB. BunoBoe pasHooOpasue.

JlemoHCcTpanms

e (XxeMmbl, OTpaXarOIIUE CTPYKTYPbI HAPCTB KUBOM IPUPOIBI.

Hpe}]MeTHble pe3yabTaThbl oﬁyqe}mn

VYuamuecs JOIKHBI 3HATh!

— YPOBHU OpraHu3aiyuun JKUBOH MaTE€pU W HAYYHbIC AUCHUIUIMHBI, 3aHUMArOMIUECsd HU3YyUCHHUEM IIPOLECCOB
KUBHCACATCIIbHOCTHU HA KaXXJ10M U3 HHUX,

— XMMHYECKHN COCTaB KUBBIX OpraHn3MoOB;

— POJIb XUMHUYECKHX DJIEMEHTOB B 00pa30BaHUH OPraHUYECKUX MOJIEKYIT;

— CBOMCTBA >KMBBIX CHCTEM M OTJIMYHE HX HpOﬂBHCHHﬁ OT CXOAHBIX IPOLECCOB, MPOUCXOAANINX B HEKHUBOM
MIPUPOZE;

— L[apCTBa )KUBOW NIPUPOJIbI, CUCTEMATUKY U NPEACTABUTENEH PA3HBIX TAKCOHOB;

— OPUEHTUPOBOYHOE YUCIIO U3BECTHBIX BUIOB )KMBOTHBIX, PACTEHHII, IPUOOB I MUKPOOPTaHHU3MOB.

VYyamuecs JOJKHbBI YMETb:

— J1aBaTh OIPENENIECHUs YPOBHEW OpraHU3alMy >KMBOI'O U XapaKTEPU30BaTh IPOLIECCH KU3HEACATEIBHOCTH Ha
Ka)KJIOM M3 HUX;

— XapaKTepu3oBaTh CBOMCTBA JKHUBBIX CHUCTEM,

— OOBSICHATH, KaK MPOSABIISIOTCA CBOMCTBA JKUBOTO Ha Ka)KJIOM M3 YPOBHEW OpraHU3alIiH;

— NPUBOJAUTH KPATKYI0 XapaKTEPHCTHKY MCKYCCTBEHHOM M €CTECTBEHHOH CHUCTeM KiIacCU(UKAIUKU JKHUBBIX
OpPTraHH3MOB,

— O6’I>5[CH5[TB, TIOYE€MY OpraHU3MBbI OTHOCAT K Pa3HbIM CUCTEMATUYCCKUM I'pYyIIIIaM.

Tema 1.2. Pa3BuTne OMOJOTHH B TOAAPBUHOBCKUN TIEPHOT

Pazeumue 6uonocuu 6 dooapsurosckuil nepuood. I ocnoocmeo 6 mayke npeocmasieHuti 0o
CUBHAYATBHOU YelecO0OPA3ZHOCMUY U HEeUBMEHHOCIU HCUBoU npupoovl. Pabomur K. Jlunues no
cucmemamuxe pacmenull u dcusomuulx. Jeonoyuonnas meopus K. b. Jlamapka.

Jemonctpanus:buorpaguu yuéHbIX, BHECIIMX BKJIaJ B PAa3BUTHE SBOJIOIHOHHBIX HJCH.
Kuznb u gestenvHocTh XK. b. Jlamapka.

Tema 1.3. Teopus Y. JlapBunHa 0 MpoUCX0KIEHUH BUIOB TyTEM €CTECTBEHHOTO 0TOOpa (5 )

[Ipennoceinku Bo3HUKHOBeHHs ydeHus: Y. J[apBuHa: JOCTHXKEHHsS] B 00JacTH €CTECTBEHHBIX
HayK, dKcrequuoHHbi MaTepuan Y. Jlapsuna. Yuenue Y. {apBuna 06 UCKYCCTBEHHOM OTOOPE.
VYuenue Y. [lapBuHa o ectecTBeHHOM oTOOpe. Bua — sneMeHTapHas SBONIONHOHHAS EAUMHUIIA.
Bceobmias maanBuIyaabHas U3MEHYUBOCTh M M30BITOYHAS YHCIEHHOCTh OTOMCTBa. bopnOa 3a
CYIIECTBOBaHHE U €CTECTBEHHBINH 0TOOP.

HemoHctpanus: buorpadus Y. lapsuna. MapmpyT u KoHKpeTHble HaxoJku Y. JlapBuHa BO
BpeMsi yTelIeCTBHsI Ha Kopabie «buriby.

IIpenmeTHbIE pPe3yabTaThI 00YYeHHS

VYuaruecs I0IKHBI 3HATD:

— TPEACTaBIICHUS €CTECTBOUCHBITATENIEH JOAAPBUHOBCKOM 3M0XH O CYIIHOCTH KUBOM IPUPOIBL;

— B3nusiabl K. JIuHHes Ha cuctemy )KMBOrO MHpa;

— OCHOBHBIC ITOJIOXKCHUA BBOHIOHHOHHOﬁ TCOpUU XK. b. J'IaMapKa, €€ MO3UTUBHEIC U OINOOYHBIE YCPTHI;

— yuenue Y. [lapBuHa 00 HCKyCCTBEHHOM OTOOpE;

— yuenue Y. [lapBuHa 0 eCTECTBEHHOM OTOOpE.

annmecsl JAOJIDKHBI YMCTh!:

— OLCHUBATh 3HAYCHUC BBOHIOHHOHHOﬁ TSOpUU X. b. J'IaMapKa JJIS pa3sBUTHUA 6I/IOHOFI/II/I;

— XapaKTCpHU30BaATH MMPCATIOCHIJIKYM BO3HUKHOBCHUA 3BOJ'IK)III/IOHHOI71 TCOpUHN 4. I[apBI/IHa;



— JlaBaThb OIPCACICHUC IMOHATHUAM «BU» U KIOIMYIIATUI;
— XapaKTepr30BaTh NPUUUHBEI OOPHOBI 33 CYIIECTBOBAHHE;
— OmpeneNsATh 3HAuYeHWE BHYTPHUBHUIOBOM, MEXBHIOBOW OOppOBI 3a CyIIeCTBOBaHME U OOpBOBI ¢
abuoTnyeckuMu (HaKTOpaMH CPEAbl;
— J1laBaThb OLICHKY €CTCCTBCHHOMY OT60py KaK pe3yJibTaTy 60pI>6LI 3a CyIICCTBOBAHHC.
Tema 1.4. I[IpucnocoOIEHHOCTh OPraHU3MOB K YCJIOBHSIM BHEIIHEH Cpeibl Kak pe3yinbTar
NEHCTBUSI €CTECTBEHHOTO 0TOOpa
[IpucnocoburenpHble 0COOCHHOCTH CcTpoeHUs. [IOKpOBUTEIHCTBEHHAS OKpacka IOKPOBOB
Tela: CKpbIBalomias oOKpacka (OJHOTOHHAs, JBYTOHOBas, pacujeHsImas u [Ip.);
npegocreperatonas okpacka. Mumukpus. [IpucnocodburensHoe MoBeAEHNE KUBOTHBIX. 3a00Ta
o nmotoMctBe. du3nonornveckue amantanui. OTHOCHTEIHLHOCT MTPHUCIIOCOOIICHHOCTH.
JlemoHcTpanms
e llmmocTtpanuu, IEMOHCTPHUPYIOIIME CTPOCHHUE Tejlda >KUBOTHBIX M PACTUTEIBHBIX
OpraHu3MOB, OOECIEUMBAIONINE BBHDKMBAHHE B THIUYHBIX JUISI HUX YCJIOBHSX
CYIIECTBOBAHUSL.
e [lpumepsl pa3nTMYHBIX BUJOB MOKPOBUTEILCTBEHHOM OKPACKH Y JKUBOTHBIX.
JlabopaTopHbie pabOThI
OO6cyxieHne Ha MOJCIIAX POJTU IPUCTIOCOOUTENIHLHOTO TIOBEICHUSI )KUBOTHBIX.
HPEHMETHBIe pe3yabTaThl oﬁyqemm
VYwyamiuecs: JOMKHBI 3HATh:
— THUIIBI HOKpOBHTeJ’IBCTBeHHOﬁ OKpacCKu (CKpLIBa}OH_IaH, npezLOCTepera}ouIasI) " UX 3HAYCHUC JJI1 BBIDKMBAHU A,
— OOBSCHATH OTHOCUTENBHBIN XapaKTep MPUCIIOCOOJICHHH;
— 0COOEHHOCTH MPUCIIOCOOUTEIHHOIO TIOBEICHUS.
VYyamuecs JOJKHbBI YMETh:
— NPUBOJUTH TPUMEPBI MPHUCIOCOOUTEIBHOI0 CTPOSHHS Tella, MOKPOBHTEIHCTBEHHOW OKPACKH TOKPOBOB U
IMOBEJICHUS ) KUBBIX OPTaHU3MOB.
Tewma 1.5. MukposBoJrorus
Buxg kak TeHEeTHYECKM W30JIMPOBAaHHAS CHUCTEMa; PENpPOAYKTUBHAS W30JSAIUA H €€
MexaHu3Mbl.  [lomynsiuoHHast  CTpyKTypa  BHMJA; OSKOJOTHYECKHME M T'eHETUYECKHe
XapakTepucTUKH nonyisiuil. [lomymsiuus — snemMeHTapHas 3BOJIONMOHHAA eauHuna. [lytu u
CKOPOCTh BHA000pa30BaHus; reorpaduuecKkoe U IKOJIOTHIECKOE BUI000pa30BaHue.
JeMoHcTparms
e (CxeMbl, WUTIOCTPUPYIOIIHE MPOIiecC reorpaguueckoro BUA000pa3oBaHMUsL.
e JKuBble pacTeHMS U IKUBOTHBIE, TepOapuM U KOJJICKIUH, [OKa3bIBAIOLINE
WHIUBUAYAIbHYI0O U3MEHUYMBOCTh M Pa3HOOOpa3ue COPTOB KYyJIbTYPHBIX PAaCTCHHUI U
MOPOJ JOMAIIHKUX >KUBOTHBIX, a TAKXKE Pe3yJbTaThl MPUCIIOCOOICHHOCTH OPraHU3MOB
K cpesie 0OUTaHus U pPe3ylbTaThl BUAOOOPA30BaHMUS.
[IpakTueckue pabOTHI: .
1. W3ydenue npucrnocoOIEHHOCTH OPTaHU3MOB K cpesie OOUTaHus .
2. Msydennme W3MEHYMBOCTH, KPMTEPUEB BHUJA, PE3YNIHTATOB MCKYCCTBEHHOrO OTOOpa Ha
COpTax KyJIbTYPHBIX PACTEHUH .
IIpenmeTHBbIE pe3yabTaThl 00yUeHHUs
yanHHeCﬂ JOJIKHBI 3HATh:
— 3Ha4YeHHe 3a00THI O IOTOMCTBE JJISI BBIDKUBAHUA,
— OIIPEACITICHUA MOHATHH CBUI» U KIIOITYJISAIAS
— CYHIHOCTBb T€HETUYCCKUX MTPOLECCOB B IOMYIIAUAX,
— (popMBI BUIOOOpA3OBAHHS.
yan.lI/IeCﬂ AOJDKHBI YMETh!
— OOBSICHATH PUYMHBI pa3IeICHIs BUO0B, 3aHUMAIOIINX OOIIUPHBIN apean OOUTaHus, Ha TIOMYIIALNH;
— XapaKTepU30BAaTh MPOIIECC IKOIOTHIECKOr0 U Treorpaduaeckoro BUI0o0pa3oBaHus;
— OLICHMBATh CKOPOCTH BI/II[OO6pa3OBaHI/ISI B PA3JIMYHBIX CUCTEMATUYCCKUX KaTETOPUAX JKUBOTHBIX, paCTeHI/Iﬁ u
MHUKPOOPTaHU3MOB.
Tewma 1.6. buonorudyecku nocnencTBus agantaui. Makpo3BOIIOLHS
['maBHple HampaBJ€HUsT 3BOJIIOLMOHHOTO mpouecca. buosornueckuii  mporpecc H
ouonoruueckuii perpecc (A. H. CesepuoB). Ilytu mocTmkeHus OHMOIOTMYECKOTO Mporpecca.
OCHOBHBIE 3aKOHOMEPHOCTHU 3BOJIIOLUU: JUBEPreHLNs, KOHBEpPreHuus, napamenusm. [Ipasuna
ABOJIIOIMH TPYII OPraHu3MoB. Pe3ynbTaThl 3BONIONMH: MHOTOOOpas3we BUIOB, OpraHudeckas
11e71eco00pa3HOCTh, OCTETIEHHOE YCII0)KHEHNE OpraHU3aIliH.

JlemoHcTpanys
e [Ipumepsl rOMOJIOTUYHBIX U AHAJIOTMYHBIX OPraHOB, UX CTPOEHUS U IPOUCXOXKICHUS B
OHTOTEHE3E.

e (CXeMbl COOTHOIICHUS HyTef/'I HpOFpCCCI/IBHOﬁ OHOJIOTUYECKOM OBOJIIOIIMH.
L4 MaTepI/IaJ'ILI, XapaKTCPpU3yrOIInue HpCHCTaBHTCHCﬁ JKHNBOTHBIX U paCTCHHﬁ, BHECEHHBIX
B KpaCHYIO KHUTY U HAXOJAIUXCS 1O oxpaHoﬁ rocyaapcrna.



IIpenmeTHBIE pe3yabTaThl 00y4eHHSA

annmeca JOJI’)KHBI 3HATh.

— TJIaBHBIC HATIPABIICHUS YBOJIOIMU: OMOJIOTHYECKHU MPorpece U OMOIOTHUYCSCKIH Perpecc;

— OCHOBHBIC 3aKOHOMEPHOCTH 3BOJIIOLIUU: JUBCPICHIINIO, KOHBEPICHIIUIO U MMapaJlJICIIN3M,

— PE3YyJIbTATHI 3BOJIIOIHNHA.

annmeca JOJIKHBI YMCTh!:

— XapaKTepU30BaTh IMyTH JOCTHKCHUS OMOJIOTMUECKOro IMporpecca: apoMopdo3, WAN0aTaNTaIlMi0 U OOIIYI0
JACTCHEPALINIO,

— NPUBOAUTH NPUMEPHBI TOMOJIOTHYHBIX U aHAJIOTUIHBIX OPTaHOB.

Tewma 1.7. Bo3HUKHOBEHHE KU3HHU HA 3eMIie

Opranndeckuii MUp KaK pe3yJbTar SBOJONNH. BO3HUKHOBEHNE U Pa3BUTHE KU3HU Ha 3eMIIe.
Xumuyeckuil, npeaduonornyeckuil (teopus axaaemuka A. M. Onapuna), Ouosiorndyeckuii u
COLMAJIBHBIA ATalbl pa3BUTHSA KMBOW Marepuu. DUIOTEHETUYECKUE CBS3M B JKUBOW IIPUPOJE;
€CTECTBEHHAsI KIacCU(UKAIIHS )KUBBIX OPraHU3MOB.

Hemonctparmsi: CxemMbl BO3HHUKHOBEHHUS OJHOKIETOYHBIX JYKAPUOT, MHOTOKJIETOYHBIX
OPraHu3MOB, Pa3BUTHS IAPCTB PACTEHUN U )KUBOTHBIX.

HpeHMETHBIe pe3yabTaThl Oﬁy‘IEHI/lH

VYyamuecs AOMKHBI 3HATh:

— Teopuro akageMuka A. V. OnapuHa o NpoucX OKJICHUU KU3HU Ha 3emie.

VYyammecs A0MKHbBI YMETh!

— XapaKTepru30BaTh XPIMI/I‘I@CKPIIZ, HpeﬂﬁHOHOFH‘{eCKHﬁ, OHOJIOTHYECKHI U COHI/IaJ'H)HHﬁ 9Tanbl pPa3BUTHA
’KMUBOW MaTepuHU.

Tema 1.8. Pazpurne xu3nu Ha 3emiie

PasButne xu3HM Ha 3emile B apXEHCKYI0 M MPOTEPO30MCKYHO Apbl. IlepBrie ciaenpl )KU3HN Ha
3emite. [losiBIeHHE BCeX COBPEMEHHBIX THUIOB 0E€CIIO3BOHOYHBIX KUBOTHBIX. [lepBble XOpaoBbIe.
Pa3zButne BonmHBIX pacTeHui. Pa3Butue ku3HM Ha 3emMiie B Majie030uMcKyto 3py. [losBnenue u
ABOJIIOIUS CYXONYTHBIX pacTeHuil. [lamopoTHUKH, CEMEHHbIE MaNOpPOTHUKH, T'OJOCEMEHHbBIE
pactenus. Bo3HMKHOBEHHE MO3BOHOYHBIX: PHIOBI, 3eMHOBOJHBIC, TIPEeCMBIKaroIIuecs. Pazsutue
JKU3HU Ha 3emMJie B ME3030MCKYI0 M KailHO30MCKyro Apbl. [losiBieHWe u pacnpocTpaHeHHE
MMOKPBITOCEMEHHBIX pacTeHH. Bo3HUKHOBeHHME nTUL W MiekonuTaromux. [losBieHne wu
pasButue npumatoB. IIpoucxoxaeHue denoBeka. MecTo UenoBeKa B JKUBOW MPUPOJE.
Cucremaruieckoe moyioxxeHue Buja HOmMO sapiens B cucteme )HBOTHOrO Mupa. [IpusHaku u
CBOWCTBA YEJIOBEKA, MO3BOJISIONIME OTHECTU €ro K pa3ju4yHbIM CHUCTEMATUYECKUM TIpyIram
apcTBa KUBOTHBIX. CTaauy 3BOJIOLMHM YEJIOBEKA: JPEBHEUIIMN 4YEOBEK, JPEBHHUM YEJIOBEK,
nepBble coBpeMeHHbIe Jitoau. CBOMCTBa denoBeKa Kak Ouosiornyeckoro Bua. [lomymnsunonHas
CTpyKTypa BHga HOMO sapiens; udemoBedeckWe pachl; pacooOpa3oBaHUE;, EIUHCTBO
MIPOUCXOXKACHUS pac. AHTUHAYYHAs CYIIHOCTh pacu3Ma.

JeMoHCcTparms
e Pempoaykiuu kaptud 3. bypuana, oTpaxkammux (ayHy u (aopy pa3iHYHBIX 3p H
MEepPUOJIOB.

e (Cxewmbl pa3BUTHS LIAPCTB KMBON MPUPOIBI.
L4 OKaMeHeJ'IOCTI/I, OTIICYATKHU paCTeHPII;'I B JPCBHUX IIOPOAAX.
L4 MOI[GJ'II/I CKCJICTOB YCJIOBCKA U IIO3BOHOYHBIX XKMBOTHBIX.
IIpeameTHbIe pe3yabTaTbl 00y4eHUs
VYyamuecs: 10KHBI 3HATH:
— 3Tambl Pa3BUTHUS KUBOTHBIX U PACTCHUH B Pa3IMYHBIE TIEPUOIBI CYIIECTBOBAHH 3EMIIH.
VYyamuecs: 0KHBI YMETh:
— OIHMCBIBATh Pa3BUTHE )KU3HU Ha 3eMJIEe B apXCHCKYIO M IIPOTEPO30ICKYIO IPBI;
— OIMCBIBATh Pa3BUTHUE )KU3HU HA 3eMJIe B MAJIC030HCKYIO 3pY;
— OIHMCBIBATh Pa3BUTHE )KM3HU Ha 3eMJIe B ME3030HCKYIO 3pY;
— OMHCHIBATH Pa3BUTHE KU3HU HA 3eMIie B KaifHO30UCKYIO 3pYy.
IIpenmeTHbIe pe3yabTaThl 00yueHus 1 pa3aena
Yyamuecst 10IKHBI 3HATH:
— IBWXKYIIME CHIIBI aHTPOIIOT€HE3a;
— CHCTEMAaTHYECKOE TTOJI0KEHHUE YEIOBEKA B CHCTEME KHBOTO MUPa;
— CBOI{CTBa YeNIOBEKa KaK OMOJIOrM4IecKOro BU/a;
— 3Tambl CTAHOBJICHHS YEIOBEKa KaK OMOJIOTHYECKOro BH/A;
— pachl YeNoBeKa U UX XapaKTepHbIE OCOOEHHOCTH.
VYyamuecs TOMKHBI YMETb!
— XapaKTepU30BaTh POJIb MPAMOXO0XKIEHHS, PA3BUTHS TOIOBHOTO MO3Ta U TPyZa B CTAHOBJIEHUH YEIIOBEKA;
— OIpOBEPraTh TEOPHIO PACH3MA.
MeTtanpeaMeTHble pe3yJibTaThl 00y4eHus
Yyamuecs TOKHBI YMETh:
— paboTaTh ¢ yueOHMKOM, pabouel TeTpapio U TUIAKTHIECKIMH MaTepHallaMu;



— COCTAaBJIATb KOHCIICKT naparpaq)a y‘{€6HI/IKa a0 H/WIH TIOCTIE H3YyUCHHSA MaTCpuajia Ha YPOKE;

— pa3pa6aT},IBaTL IJIaH-KOHCIICKT TEMbI, UCTIOJIb3YyA pa3HbIC NCTOYHHUKH I/IH(l)OpMaHI/II/I;

— I'OTOBUTH YCTHBIC COO6HI€HI/IH U TIMCBMCHHBIC peq)epaTLI, HCIIOJIb3YA I/IH(I)OpMaIII/IIO y‘I€6HI/IKa u
JOITIOJITHUTCJIIbHBIX HCTOYHUKOB,

— IIOJIB30BAaThCA ITIOUCKOBBIMU CUCTEMAMU I/IHTepHCTa;

— BBITIOJIHATH J1a00paTOpHBIE PaOOTHI 110 PYKOBOACTBOM YUHUTEIIST;

— CpaBHUBAThH HpeZ[CTaBPITeJIeﬁ PAa3HBIX I'PYIIIT paCTeHI/Iﬁ 1 J)KUBOTHBIX, JICJIaTh BHIBOAbI HA OCHOBE CPABHCHUA,

— OLICHUBATh CBOIiCTBa nopod AOMAalIHUX JKHUBOTHBIX W KYJIbTYPHBIX paCTeHI/Iﬁ o CpaBHCHUIO C JUKUMH
npeaKamMu;

— HaXoauThb I/IH(l)OpMaHI/IIO O pa3BUTHU paCTeHI/Iﬁ 1 JXKHBOTHBIX B HaquO-HOHyHHpHOﬁ JaTepartype,
OHOJIOTMYECKUX CJIOBApAX M CIIpaBOYHHKAXx, AHAJIM3UPOBAThL U OLCHHBATH eé, MEepeBOAUTL U3 0[[H0171 (l)OpMI)I B
APYTYIO,

— CpaBHUBATb U CONOCTABJIATH MCKIAY coboii COBPCMCHHBIX MW HCKOIACMBIX JKHUBOTHBIX H3YYCHHBIX
TaKCOHOMUYCCKHUX T'PYIIIL;

— HCIIOJIB30BaTh I/IHZ[yKTI/IBHHﬁ u I[EI[yKTI/IBHHﬁ MoAXO0Jbl IPpHU U3YUCHHUU KPYITHBIX TAKCOHOB;

— BBIABJIATH MIPU3HAKU CXOJICTBA U pa3jiniuns B CTPOCHUH, 06p8.36 JKHM3HH U MOBCCHWH JKUBOTHBIX U YCJIOBCKA,

— 000011aTh U 1eNaTh BHIBOJIBI IO M3YYEHHOMY MaTepuainy;

— NpPEACTaBJIATH H3yquHLIﬁ Martepuail, UCIoJab3ysl BO3MOKHOCTH KOMITbIOTEPHBIX TEXHOIOTHH.

Pasnen 2. CTpyKTypHasi OpraHu3alus ;KUBbIX OPraHu3MoB

Tema 2.1. Xumuyeckas opranusaius KIeTKu

DNEMEHTHBIA COCTaB KJIETKU. PacmpocTpaHEHHOCTH 3JEMEHTOB, MX BKJIAaJ B 0Opa3oBaHHE
KUBOU MaTepUu U 00BEKTOB HEXKXUBOU MTPUPOIBI. MaKpOIJIEeMEHTHI, MUKPOAJIEMEHTHI; NX BKJIA]l B
00pazoBaHNE HEOPTaHUYECKUX M OPraHWYECKUX MOJICKYN KUBOTO BemlecTBa. Heopranmdeckue
MOJIEKYJIBI JKHBOTO BelecTBa. Boja; e€ XxumMudeckne CBOWCTBA W OWosornueckast poib. Conu
HEOPraHMYeCKNX KHCJIOT, WX BKJIaJ B OO0OECMeYeHHe IMPOIECCOB KU3HENEATCITbHOCTH U
moJyiepKaHue TomMeocTaza. Poyib KaTHOHOB W AaHUOHOB B 00€CIEUYEHHWH TPOIIECCOB
KU3HENEATSIIBHOCTH. OCMOC U OCMOTHYECKOE JIaBJIICHUE; OCMOTUYECKOE MOCTYIJIEHUE MOJICKYJT
B KiIeTKy. Opranuueckne MOJEKyJbl. buosornmueckue moaumepsl — ONKH; UX CTPYKTypHas
opranu3zanus. OyHKUU GENKOBBIX MOJEKYJ. YTJIEBOAbI, UX CTPOECHUE U OHOJOrHYecKas poJib.
XKupbl — OCHOBHON CTPYKTYpHBIM KOMIIOHEHT KJIETOUHBIX MEMOpaH M HCTOYHUK DHEPTUU.
JHK — wmounekynel HacneactBeHHocTu. Penmymmukamua [IHK, nepepgaua HaciencTBeHHOM
uH(popMaluy U3 MoKoJieHus B nokoJsieHue. [lepenaya HacneacTBEHHON MH(POpMaLUU U3 A1pa B
nuroriazmy; TpaHckpunums. PHK, e€ crpykrypa wu dyakuun. HudopmarnmonHsie,
TpaHcIopTHBIE, pubocomanbHbie PHK.

Hemounctparmsi:  OOBEMHBIE  MOJETH  CTPYKTYPHOW  OpraHu3alud  OHMOJIOTHYECKUX
MOJIUMEPOB — OEJIKOB M HYKJIEHMHOBBIX KHCIOT, UX CPaBHEHUE C MOJENSMU HCKYCCTBEHHBIX
MOJIMMEPOB (HAIIPUMED, MOJTUBUHUIXIIOPUIIOM).

IIpenMeTHBbIE pe3yabTaThl 00y4YeHMS

annmeca JOJIKHBI 3HATh:

— MAaKpOd3JIEMEHTBI, MUKPO3JIEMEHTBI, UX BKJIald B 06p330BaHI/IC HEOPraHNYECKUX U OPraHUYCCKUX MOJICKYII
JKHUBOI'O BEIICCTBA,

— XMMHUYECKUE CBOWCTBA M OMOJIOTMYECKYIO POIb BOJIBL;

— POJIb KATHOHOB X1 AaHUOHOB B obecrieueHun TIIPOLIECCOB XU3HEACATECIBHOCTH,

— YPOBHHU CTPYKTYPHON OpraHU3aIuu OEITKOBBIX MOJIEKYIT;

— NPUHIMIBI CTPYKTYPHOU OpraHu3alvi U GYHKIMH YTIEBOJIOB;

— NPUHIMIBI CTPYKTYPHOU OpraHu3aiuy v (yHKIMH KUPOB;

— cTpykTypy HykienHoBBIX kucinoT (JJTHK n PHK).

yan.lI/IeCﬂ HAOJDKHBI YMETh!

— OOBSACHATH MPUHIIUI JEUCTBUS (PEPMEHTOB,;

— XapakTepu30BaTh (QYHKIMU OSITKOB;

— OTMEYaTh PHEPTETHICCKYIO POJIb YIIIEBOIOB M IUTACTHYECKYIO (DYHKIIHIO KHPOB.

Tema 2.2. OOMeH BemIeCTB U peoOpa30BaHIE YHEPTHH B KIIETKE

OOMeH BemIecTB U MpeBpalleHne YHEPTUH B KIIeTKe. TpaHCIIOpPT BEMIECTB Yepe3 KIETOUHYI0 MeMOpany. [1inHo- n
(arommTo3. BHyTpHKIETOUHOE NHIIIEBAPEHNE W HAKOIUICHHIE YHEPTHH; PaCIICIUICHIE TITFOK03bl. brocuHTes 6enKoB,
KUPOB U YIJIIEBOAOB B KIIETKE.

IIpenmeTHbIE pe3yabTaThl 00yYeHHA

anmnec;l AOJDKHBI  YMETH:OIIUCBIBATH obMmeH BEUIECCTB MW TMPEBPAIICHUE OHEPTUM B KIICTKE, IPUBOAUTH
opoOHYI0 CXeMy Ipoliecca OHOCHHTE3a OEIKOB.

Tema 2.3. CtpoeHue U QyHKIIMH KJIETOK

[MpokapuoTnueckue kineTku: (opMa u pasmepsl. lluTomnasma OakTepUaNbHOW KIETKH.
Opranuzanus  Mmetabonm3ma y  TpokapuoT.  ['eHeTnueckuit — ammapar — OakTepuil.
Crnopoo6pa3zoBanue. PazmHoxenue. Mecto u poJib MPOKApUOT B OUOIIEHO3aX. DyKapUOTHIECKas
kierka. [{urormmazma sykapuoTnueckoil kieTku. OpraHemibl LUTOIUIa3Mbl, UX CTPYKTypa M
¢byukun. [urockener. BkimoyeHus M uX posib B MeTaboim3Mme KieTok. KietouHoe siipo —



LIEHTP YHOPAaBIEHUS KU3HEIEIATEIbHOCTbIO KIETKU. CTPYKTypbl KJIETOYHOIO sijipa: sijepHas
000J0uKa, XpoMaTuH (TeTepOXpOMAaTHH), SAPHIIIKO. OCOOCHHOCTH CTPOCHHS PACTUTEIHHOMN
kietku. Jlenenuwe knerok. Kierkm B MHOrokieToyHoM — opranusMme. Ilonstue o
middepeHIpOBKe KIETOK MHOTOKJIETOYHOTO OpraHu3Ma. MHUTOTHYECKMH IHKI: HHTepdasa,
penymmkanus JIHK; murto3, (a3pl MHUTOTHYECKOTO JA€NEeHUS M MPeoOpa3oBaHUs XPOMOCOM.
buonornyeckuil cMmpicn M 3HaueHHMEe MUTO3a (Oecroyioe pa3MHOKEHHE, POCT, BOCHOJIHEHHE
KJIETOUHBIX IMOTEPh B (PU3MOJOTUYECKUX M TNaTOJOIMUYECKUX yciaoBusX). Knetounas teopus
CTPOEHHMS OPTAHU3MOB.
JlemoHcTpanms

e [IpuHIMIIMAIBHBIE CXEMBI YCTPOMCTBA CBETOBOTO U 3JIEKTPOHHOTO MUKPOCKOIIA.
CxeMmbl, WILTIOCTPUPYIOIIKE METO/ bl IPenapaTuBHON OMOXUMUU U UMMYHOJIOTHH.
Monenu KIeTKH.
CxeMbl CTpOEHUsI OPraHOU0B PACTUTEIBHOM U )KUBOTHOM KJIETOK.
Muxkponpenapatbl KJIETOK PACTEHUH, )KUBOTHBIX U OJTHOKJIETOYHBIX IPUOOB.
@urypsl MUTOTUYECKOTO JIEJICHUS B KJIETKaX KOpPEHIKa JIyKa I0J MUKPOCKOIIOM M Ha
cXeMme.

e Marepuansl, paccka3blBalolue 0 Ouorpagusax y4eHbIX, BHECHIMX BKJIaJ B pa3BUTHE

KJIETOYHOU TEOPHH.

[IpakTueckue pabOTHI: .

1. W3ydeHue kneTok OakTepuil, paCTeHUI U )KUBOTHBIX Ha TOTOBBIX MUKpOIIpenaparax .

HpeHMETHBIe pe3yabTaThl oﬁyqe}mn

VYyamuecs: JOIKHBI 3HATh!

— OIPCACICHUA MMOHATHI «HOPOKAPUOTBI», KIYKAPUOTHD», KXPOMOCOMED», KKaAPHUOTHUID), KMHUTO3»;

— CTPOEHHUE MPOKAPUOTUUECKOUN KIIETKU;

— CTpOEHHUE MPOKAapHOT (OaKTepuu 1 CHHE3eNEHBIE BOAOPOCIH (IIMaHOOaKTEepHN));

— CTPOEHHUE FYKAPUOTHUUECKOH KIIETKU;

— MHOTr000pa3ue SyKapuoT;

— 0COOEHHOCTH CTPOCHHUS PACTUTEIBHON 1 )KUBOTHOU KJIETOK;

— I'NTAaBHBIC YaCTH KJICTKHU,

— OpraHoOMAbI HUTOIUIa3MBbl, BKIIFOYCHUS;

— CTaJiMii MUTOTHYECKOIO IIMKJIA U COOBITHUS, TPOUCXOISIIUE B KJIETKE HA KKIOW U3 HUX;

— TIOJIOKEHMSI KIIETOUHOM TEOpUHU CTPOEHUS OPraHU3MOB;

— OHOJIOTMYECKHUI CMBICIT MUTO3A.

VYyamuecs JOJKHbBI YMETb:

— XapakTepu30BaTh MeTabO0JIM3M y TIPOKAPHUOT;

— OIKCBIBATh FCHETUYECKHI ammapaT OakTepuii;

— OIKCBIBAThH MTPOLIECCHI CIIOPOOOPA30BAHUS M PA3MHOKEHHS IPOKAPHUOT;

— OOBSCHSATH MECTO U POJIb POKAPUOT B OUOIIEHO32X;

— XapaKTepu3oBaTh (byHKLII/II/I OpraHOM 0B HUTOIJIa3MBbl, 3HAYCHHE BKJIIOUCHUU B KUBHEACATCIbHOCTH KICTKH,

— OIKCBIBATh CTPOEHUE U (HYHKIIMH XPOMOCOM.

MeTtanpeaMeTHble pe3yJbTaThl 00y4eHus

annmeca AOJDKHBI YMETh!

— COCTaBJIATh CXECMbI U Ta6JII/ILlBI JUISL UHTETpallui ITOJTYYCHHBIX 3HaHPII>i;

— 00001maTh 1 JeTaTh BRIBOJBI IO H3yYCHHOMY MaTepHaIy,

— pa6OTaTB C JOIOJHHUTCIBbHBIMHA HCTOYHHUKAMH I/IH(i)OpMaLlI/II/I 1 HCIIOJB30BaTh HX JJIA IIOHCKa HCO6XOHI/IMOI‘O
Marepuana;

— NPEACTABIIATH H3y‘IeHHLII>'I Matepuall, ICIOJIb3ys BO3MOKHOCTH KOMIIBFOTEPHBIX TCXHOHOFHﬁ;

— OOBSICHATH PUCYHKHU M CXEMEI, IIPECTABIICHHBIC B YICOHHKE;

— CaMOCTOATEIBHO COCTAaBJIATH CXEMBI MIPOLECCOB, IPOTEKAIOIIUX B KIIETKE, U (IIPUBA3BIBATE» OTACIIBHBIE UX
JTaIlbl K pa3jIMYHbIM KJIETOYHBIM CTPYKTYpaMm;

— WUIIOCTPUPOBATH OTBET MPOCTEHIINMHU CXEMAMH U PUCYHKAMU;

— paboTaTh ¢ MUKPOCKOIIOM M M3TOTOBIIATH MPOCTEHIIIHIE MIPETapaThl I MEKPOCKOIITYECKOTO UCCIICTOBAHHS.

Paznen 3. PasMHOKeHHe M HHAUBHAYAIbHOE Pa3BUTHE OPTaHU3MOB

Tema 3.1. Pa3MHOXeHHE OpraHu3MOB

CymHocTs U (OpMBI Pa3MHOXKEHHUSI OpraHu3MoB. becrosioe pa3MHOXKEHHE DPACTCHHH U
KHUBOTHBIX. [l0J0BOE pa3MHOKEHHE >KMBOTHBIX M PACTEHMH; 0Opa3oBaHME IOJIOBBIX KIETOK,
OCEMEHEHHE U OIUIOAOTBOpeHHE. buonormyeckoe 3HaYeHUE IIOJIOBOTO  Pa3MHOXKEHUS.
I'ametorenes. Ilepuoapl 00pa3oBaHHs IOJIOBBIX KJIETOK: pPa3MHOXEHHME, POCT, CO3pEBaHME
(meiio3) u QopMupoBaHHE MOJOBBIX KIETOK. OCOOEHHOCTH cHepMaToreHe3a M OBOIEHEe3a.
Onno10TBOpEHHE.

HemoHctparmsa: IlnakaTel, WUIIOCTPUPYIOIIME CHOCOOBI BEreTaTUBHOIO Pa3MHOXKEHHS
IUTOJZIOBBIX JI€PEBBEB M OBOLIHBIX KyIbTYp. Mukponpenapatsl sifuekinetok. dotorpadum,
OTpaskarolye pa3HOOOpa3yue MOTOMCTBA Y OJJHOM Mapbl pOAUTEINEH.

IIpenmeTHbIe pe3yabTaThl 00y4YeHHA



yanII/IECSI JOJI’KHBI 3HATh.

— MHOroo0Opasue Gopm Oecronoro pa3MHOXKEHHS M TPYIIIBI OPTaHU3MOB, JUIsl KOTOPBIX OHU XapaKTepHBI,

— CYIIHOCTD ITOJIOBOI'O Pa3MHOKCHUA U €TI0 OHOJIOTHYECKOE 3HAUYCHUC,

— IPOLECC raMETOIrCHE3a,

— Mei03 U ero OHOJIOrMYEeCKOe 3HAUCHUE,

— CYHIHOCTb OIUIOAOTBOPCHMUS.

VYyammecs H0MKHbBI YMETh!

— XapaKTCpru30BaTh OHoJOrnYecKoe 3HaueHne 0eCIoIoro Pa3MHOXKCHUA,

— OOBICHATH mpouecc Me1>'103a, HpI/IBOI[HIJ_H/Iﬁ K 06pa30BaHHIO TarmIONuIHbIX IaMET.

Tema 3.2. UnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOI'CHE3)

OMOpHOHAIBHBIN Tepro] pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH JAPOOJICHUS; 00pa3oBaHHe
OJIHOCJIOMHOTO  3apojbliia —  OnacTyibl. lacTpymnsiius; 3aKOHOMEPHOCTH 0Opa3oBaHUs
JIBYCIIOWHOIO  3apoapllia —  racTpyibl. [lepBuuYHBIA ~ OpraHoreHe3 W JajbHEWIIas
mupdepeHInpoBKa TKaHEW, opraHoB M cucreM. [locTaMOpHOHANBHBIN NEpHUOa pPa3BUTHUA.
®opMbl TOCTAIMOPUOHATILHOTO TepHoJa pa3BuTus. Hempsimoe pas3BuTHe; NOJHBIA U HEMOJIHBIN
Meramopho3. buonornueckuii cMpicn pa3zButus ¢ metamopgosom. [Ipsmoe pazsutue. CrapeHue.
OOmue 3aKOHOMEPHOCTH pa3BuTHs. buorenermdyeckuid 3akoH. CXOJICTBO 3apojbllied U
sMOpuoHallbHass JuBepreHuuss npu3zHakoB (3akoH K. bapa). buorenermueckuii 3akoH
(3. I'exkenp u K. Mromnep). Pabotsr A. H. CeBeprioBa 06 aMOprHOHaTBHON M3MEHYHUBOCTH.

JlemoHcTpanms

e TabOnuupl, wWUIOCTpUpYIOIIKE Tporiecc Meramopdoza y  OECrO3BOHOUYHBIX
(’KECTKOKPBUIBIX M YEHIYHYaTOKPBIIBIX HACEKOMBIX) M TIO3BOHOUYHBIX (aMpuOuii).

e Tabnuipl, OTpaXkarolre CX0CTBO 3apo/abliliel TO3BOHOYHBIX KUBOTHBIX.

e (CxeMbl IpeoOpa3oBaHUs OPraHOB M TKaHEW B (puoreHese.

Hpel]MeTHble pe3yabTaThbl Oﬁy‘IEHl/lﬂ

VYyamuecs JOIKHBI 3HATh!

— OINPCACICHUEC TTOHATHUA «OHTOI'CHES3)

— NEPUOAU3ALNI0 UHANBUAYAJIbHOI'O PA3BUTHUSA,

— JTanbl SMOPHOHAILHOTO pa3BUTHS (Ipo0ieHHe, racTPyJIsILUs, OpraHOreHes);

— (opMBI TOCTAMOPUOHATILHOTO TEPUOJA PA3BUTHS: HENPSMOE Pa3BUTHE, Pa3BUTHE IOJHBIM W HETOIHBIM
MIpeBpaIleHIEM;

— TMpsIMOE Pa3BUTHE;

— Ouorenernyeckuii 3akon 3. 'ekkens u K. Mrosepa;

— pabotsr A. H. CeBeprioBa 00 ’MOpHOHATBHOW H3MEHUYUBOCTH.

VYyamuecs JOJKHbBI YMETb:

— OIKCBIBATH MPOLIECCHI, TPOTEKAIOIINE PH APOOJICHUH, TACTPYIISILIUA U OPTaHOTeHE3e;

— XapakTepu30BaTh (HOPMbI MOCTIMOPUOHAILHOTO PA3BHUTHSL,

— pa3nuyaTh COOBITUS, COIPOBOXKIAIOIIME PA3BUTHE OPraHM3Ma MPH ITOJTHOM U HETIOJIHOM TPEBPAILCHUH;

— OOBSACHATH OMOJIOTMYECKUIT CMBICT pa3BUTHS C METaMOp(hO30M;

— XapaKTepU30BaTh ITAIBI OHTOI'€HEe3a MPH MPSIMOM ITOCTIMOPHOHAIHHOM Pa3BUTHH.

MeTtanpeaMeTHblIe pe3yJbTaThl 00y4eHus

yan.lI/IeCH AOJDKHBI YMETh!

— CpaBHHBaTb U COIIOCTABJIATH MEXIAY CcOo0O0M ATarlbl Ppa3sBUTHUA KXHUBOTHBIX H3YUYCHHBIX TaKCOHOMHYECKUX
TpymI;

— HCIIOJIb30BATh UHAYKTUBHBIN U IEAYKTHUBHBIN HOAXOAbI IPH U3YUEHUH KPYIHBIX TAKCOHOB;

— BBIABJIATH IIPU3HAKU CXOACTBA U PA3JINYUA B Pa3BUTHUU )KUBOTHBIX PAa3HBIX T'PYIIIL;

— 00001mmaTh 1 JeTaTh BRIBOJBI 110 H3yYCHHOMY MaTepHaIy,

— pa6OTaTB C JOIIOJHHUTCIBbHBIMH HCTOYHHKaAMH I/IH(I)OpMaL[I/II/I M HCIIOJIB30BaTh UX JJIs IOHCKaA HCO6XOI[I/IMOFO
MaTtepuana;

— OPEACTABIIATH H3y‘leHHBII>i Marte€puall, UICIOJIb3ysa BO3MOXXHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHH.

Paznen 4. HacencTBeHHOCTh M M3MEHYMBOCTD OPraHU3MOB

Tema 4.1. 3aKkOHOMEPHOCTH HACJIEIOBAaHUS IPU3HAKOB

OtkpeiTue I'. MenaenemM 3akOHOMEPHOCTEH Haclel0BaHUs NMPU3HAKOB. [ MOpH10I0THUYecKuit
METOJl M3Y4eHHUs HaCJIEJCTBEHHOCTH. MOHOTMOpUAHOE U MOJUTHOPUIHOE CKpEUIMBaHHE.
3akonsl Mennens. HezaBucuMmoe M CLEIUIEHHOE HacienoBaHUE. |'eHeTHyeckoe OIpeleieHne
noJsia. ['eHOTHUI Kak LeJocTHasA cuctema. B3aumoaelcTBie ajulebHBIX M HEAJUIEIbHBIX T€HOB B
OTIPECIICHUY IPU3HAKOB.

JemoHcTpanys

e Kaptel xpoMocoM yenoBeKa.

e PojocnoBHbBIE BBIIAIOUINXCS TPEICTABUTENEN KYJIBTYPBI.

e  XpPOMOCOMHbIE AaHOMAJIMH YeJIOBEKa U UX (PEHOTUNNYECKUE MPOSBICHHUS.
[IpakTnyeckue paboTel: 1.Penienre reHeTHUECKUX 33a4 U COCTABICHHUE POIOCIOBHBIX.
IIpeameTHbIe pe3yabTaThl 00y4eHUs
annmecsl JOJI’KHBI 3HATh:



— OIIpEJICNICHUS TIOHSATHH «TeH», «IOMHUHAHTHBIH TEH», «PELECCHBHBIN TI€H», «IPH3HAK», «CBOHCTBOY,
«(EHOTHUI, «TEHOTHID, HACIECACTBEHHOCTEY, KHU3MEHUHBOCTEY, «MOTU(DHUKALUNY, «HOPMA PEAKIUN», «MYTaIlUmy,
«COPT», KIOPOIAY», CIITAMM;

— CYIIHOCTH THOPUI0JIOTHYECKOTO METOIa M3YIEHNUS HAaClIeICTBEHHOCTH;

— 3aKOHBI MeHyens;

— 3aKoH Moprasa.

VYyammecs H0MKHbBI YMETh!

— HCIIONIB30BAaTh IIPU PEIICHHUH 33/1a4 FeHETHUECKYI0 CHMBOJIHKY;

— COCTABJISATH TCHOTHUITHI OPTaHU3MOB M 3aIIMCHIBATH MX FaMEeThI;

— CTPOUTH CXEMBI CKPEIIMBAHNUS IPH HE3aBHCHMOM U CLICTTICHHOM HAC/IeJOBaHNY, HACJICIOBAHUHN CLEIUICHHOM
C TIOJIOM;

— CYIIHOCTh T€HETHYECKOTO OIPEIENICHNS 110J1a Y PACTCHHI U )KMBOTHBIX;

— XapaKTepH30BaTh I'EHOTHII KaK CHCTEMY B3aUMOJICHCTBYIOIINX TCHOB OpPraHU3Ma;

— COCTAaBJIATB NPOCTEHINE POIOCIOBHBIC U PEIIATh TEHETHYCCKUE 3a1aUH.

Tema 4.2. 3aKOHOMEPHOCTH U3MEHUHUBOCTHU

OcHoBHbIE (DOPMBI M3MEHUYUBOCTH. [ €HOTHUIIMYECKAass M3MEHUYMBOCTh. MyTtamuu. 3HadeHHE
MyTallui I TPAKTHUKA CEJIbCKOTO  XO3sicTBa W OmoTtexHosnoruu. KomOunatuHas
W3MEHYUBOCTh. DBOJIIOIIMOHHOE 3HAYCHHE KOMOWHATHBHOW M3MEHUYMBOCTH. DEHOTHIHMYECKas,
unu  MoAu(UKAIIMOHHAs, W3MEHYMUBOCTb. POJIb yCIIOBHII BHEIIHEW Cpeapl B Pa3BUTHU U
MPOSBJIICHUY MTPU3HAKOB U CBOMCTB.

Hemoncrpanus: [Ipumeps! MoaupuKainoHHOW U3MEHYUBOCTH.

[IpakTueckue padoTsl: [locTpoeHne BapualMOHHON KpHUBOM (pa3Mephl JUCTbEB PACTEHU,
AHTPOTIOMETPUYECKUE JAHHBIC YIAIIUXCS).

IIpenMeTHBIE Pe3yaIbTATHI 00y4eHNUs

VYyamuecs JOIKHBI 3HATh!

— BUJBI UBMEHYUBOCTHU U PA3JIUYUA MEKAY HUMU.

VYyamuecs JOJKHbBI YMETh:

— paclio3HaBaTb MYTAllTUOHHYIO U KOM6HHaTHBHy}O HN3MCHYHUBOCTbD.

Tema 4.3. Cenexmus pacTeHUH, JKUBOTHBIX 1 MUKPOOPTaHIU3MOB

LleHTpBI POUCXOKAEHHUS U MHOI000pa3us KyIAbTypHBIX pacTeHui. CopT, mopoza, mramMM. MeTozsl celeKuuu
pacTeHHi U )KUBOTHBIX. JlOCTH)KEHNS M OCHOBHBIE HAIPaBJICHHS COBPEMEHHOHN CeleKLHU. 3HaYeHHEe CEeIeKLUN s
Pa3BUTHS CEIBCKOXO3SIMCTBEHHOTO IPOM3BOJICTBA, MEAWIIMHCKOM, MHKPOOHMOIOTMYECKOW M APYTUX OTpacie

MIPOMBIIIJICHHOCTH.
JemoncTpanus
e  (CpaBHUTENBHBIN aHATU3 MOPOJA TOMAIIHHUX >KMBOTHBIX, COPTOB KYJABTYPHBIX PACTEHHA U WX JUKUX
TIPEIKOB.
e Kommekium # Tpemapatel COPTOB  KYIBTYPHBIX  pAcTEHH, OTIMYAIOMIMXCA  HAUOONBIIEH
IUIOJOBUTOCTBIO.

IIpenMeTHBIE pe3yabTaThl 00y4YeHMS

yanHHeCH AOJDKHBI 3HATB:METOABI CEJICKIIUN; CMBICIT U 3HAUCHUEC ABJICHUA I'€TEPO3HCa U MOJIUIITION AUH.

yan.lI/IeCﬂ JAOJDKHBI YMETD! OOBSICHATH MEXaHU3MBI nepeaavu Mpu3HakoB U CBOMCTB M3 IIOKOJICHHUS B IIOKOJICHHE
Y BO3HUKHOBEHHE OTJIMYUHN OT POAUTEIBCKUX (POPM y TIOTOMKOB.

MeTtanpeaMeTHblIe pe3yJbTaThl 00y4eHus

yan.lI/IeCﬂ HAOJDKHBI YMETh!

— JaBaTh XapaKTEPUCTUKY T€HETUICCKUM METOAAM U3YUCHUA OHOJIOrHYECKUX O6’bCKTOB;

— paboTaTh ¢ yaeOHIKOM, pabodelt TeTpaapio U AUIAKTHYSCKIMH MaTepHalaM;

— COCTaBJIATh KOHCIEKT naparpada yueOHHKa 10 W/UITH [OCie U3ydeHHsl MaTepuala Ha YPOKe;

— pa3pabaThiBaTh IUIAH-KOHCIIEKT TEMbI, HCIIOJb3Ysl pa3HbIE HCTOYHUKU HH(OPMAILIUHL,

— TOTOBUTH YCTHBIE COOOILCHUS W MHChMEHHBIE pedepaThl HA OCHOBE O0OOINEHHS MaTepHuana ydeOHHWKa U
JIOTIOJIHUTENBHOM JINTEPATYPBHI;

— ITOJIB30BAaTHCA MOMCKOBBIMHU CUCTEMaMH I/IHTepHeTa.

Pazgen S. BzaumoorHomenusi opranusma u cpeabl. OCHOBBI IKOJI0THH

Tema 5.1. buocdepa, e€ cTpykTypa B pyHKIMH

buocdepa — xuBas o6onouka muaHetsl. CTpykTypa 6uocdepbsl. KomnoneHTs! 6uocheps:
KHMBOE BEIIECTBO, BUJIOBOM COCTaB, pa3HOOOpa3zue W BKJIaA B OMomaccy. buokocHoe u kocHoe
BemiectBo Ouoctepsr (B. W. Bepnanackuit). KpyroBopor Bemects B mnpupose. EcrecTBeHHbIE
cooOu1ecTBa KHUBBIX OpraHu3MoB. buoreoreHo3bl. KOMIOHEHTH OMOTE€OIIEHO30B: MPOJIYIIEHTHI,
KOHCYMEHTBI, PpEeAYLEHThl. BHOLIEHO3bI: BHJOBOE pa3HOOOpaszue, IUIOTHOCTh MOMYISLHUH,
6uomacca. Abuornyeckue (Gakropsl cpenpl. Posb TemmnepaTypsl, OCBEIIEHHOCTH, BIaKHOCTU U
Ipyrux (akTopoB B KHU3HEACATEIBHOCTH cooOmiecTB. VHTEHCHBHOCTh JecTBUSA (akTopa
cpeapl;  orpaHuuuBaromui  Qaxkrtop. BzaummopeilictBue  (pakTopoB  cpenpl,  Mpeaenbl
BBIHOCIIMBOCTU. buotnyeckue ¢akropel cpenpl. llemu u cetw mnuTaHus. DKOJIOTHYECKHE
nupaMubl: 4uces, Ouomacchl, sHeprur. CmeHa OuoleHo30B. [IpudynHbl cMEHBI OMOLIEHO30B;
¢dopmupoBaHue HOBBIX cooOmecTB. @DOpMbI B3aMMOOTHOLICHUH MEXAy OpraHU3MaMHu.



[To3uTuBHBIE  OTHONIICHHSI —  CHMOHMO3:  MyTyalM3M, KOOIEpamus, KOMMEHCAIU3M.
AHTHOMOTHYECKHEC OTHOIICHUS: XUIIHAYECTBO, Napa3WTHU3M, KOHKypeHIus. He#lTpanbHbie
OTHOIIEHUS — HEUTPaAIU3M.

JlemoHcTpanms

e (CxeMbl, IUTFOCTPUPYIOIINE CTPYKTYPY Orochepsl 1 XapakTepusyromue e€ OTaeIbHbIE
COCTaBHBIE YaCTH.

e TaluuIbl BUIOBOTO COCTaBa M pa3HOOOPA3Us )KUBBIX OPTraHU3MOB OHOCHEPHI.

CxeMbl KpyroBOpoTa BEIIECTB B MPUPO/IE.

e Kaprel, oTpaxkarolue reoJIOTHYECKYI0 HCTOPUI0 MATEPHUKOB, PacIpOCTPAHEHHOCTH
OCHOBHBIX OMOMOB CYIIIH.

e JlnapwibMbl U KHHOPMIEMEI «brochepar.

e [Ipumepsl cuMOM03a MEXK Ty IPEACTABUTEISIMHI PA3TUYHBIX [IAPCTB KUBOUM TPUPOIBI.

[Ipaktuaeckue pabotei:l.CocTaBienue cxem nepefavd  BEIICCTB M OHepruw  (Lemeit
HI/ITaHI/ISI) 2.M3ydeHre © OINUCAaHUE JKOCHCTEMBI . CBOEH MECTHOCTH, BBISBIICHUE THUIIOB
B3aMMO/ICVCTBHS PA3HBIX BUJOB B TAHHOMN 3KOCHCTEME .

IIpeameTHBIe pe3yJILTATHI 00YYeHHS

VYyamuecs: 10IKHBI 3HATH:

— OmpeJieNicHHe MOHATUS  «OHocdepa», «IKONOTHS», «OKpYXKAIOImash —Cpefa», «cpeaa  OOWUTaHUSD),
«IPOAYLEHTBD», KKOHCYMEHTBD), «PEAYLICHTHI»;

— CTPYKTYpY U KOMITOHEHTBI GHOCheps;

— KOMITOHEHTHI )KHUBOT'0 BEIIECTBA H €ro (QyHKIINH;

— KIIacCU(HUIMPOBATH IKOIOTUYECKHE (HAKTOPHI.

VYyamuecs JOIKHbI YMETh:

— XapaKTepu30BaTh Onomaccy 3eMilH, OHOIOTHYECKyI0 IPOAYKTUBHOCTS;

— OIKCBIBATh OMOJIOTMYECKUE KPYTOBOPOTHI BEIIECTB B MPUPOJIE;

— OOBSCHATH JeHCTBHE a0MOTHYECKUX, OMOTHYECKUX M aHTPOIIOreHHBIX (PaKTOPOB;

— XapaKTepH30BaTh U Pa3INYaTh IKOJIOTHYECKHE CHCTEMbl — OHOreoleH03, OMOIICHO3 U arpoIeHO3;

— PacKpbIBaTh CYIIHOCTH U 3HAYCHHE B IPUPOAEC CaMOPET YIS,

— OIHUCHIBATh MPOLIECC CMEHb! OMOLIEHO30B U BOCCTAHOBIIEHHUS IIPUPOIHBIX COOOLIECTB;

— XapakTepu30BaTh (OPMbI B3AUMOOTHOLICHHII MKy OpraHM3MaMu: CUMOMOTHYECKHE, aHTUOMOTUYECKHe U
HEUTpaJbHbIC.

Tewma 5.2. buocdepa u yenosek

[Ipuponnbie pecypchl MU WX HCIOJIb30BaHUE. AHTPOTOTEHHBbIE (PAKTOPHI BO3JACHCTBUS Ha
OMOLIEHO3bI (POJIb YEJIOBEKA B MIPUPOJIE); MOCIEACTBUS XO3SICTBEHHON NEATEIbHOCTH YEIOBEKa.
[IpoGnembl pallMOHATBLHOTO MPUPOIOIOJIB30BAHUS, OXPaHbl IPUPOIbL: 3alUTa OT 3arpsi3HEHUH,
COXpaHEHHE OHTAJIOHOB W TMAaMSITHHUKOB IMPHPOJIBI, oOecreueHue MNPUPOIHBIMU pecypcaMu
HACEJICHUS IUIAHETHI.

HemoncTpanmsi: KapTel 3aoBeiHbIX TEPPUTOPUI HALLICH CTPAHBI.

Ha6opaToEHHe paboThl: AHanM3 U OLEHKAa IOCIEACTBHI [EATENIbHOCTH 4YelIOBEeKa B
DKOCHUCTEMAX .

IIpenMeTHBbIe pe3yIbTATBI 00y4eHHs

Vyaumecs 1OJDKHBI 3HATD!

— aHTPONOreHHbIe (HaKTOPBI CPEIbI;

— XapakTep BO3ACHCTBUS YeIoBeKa Ha Ouocdepy;

— CIocOOBI U METOZIBI OXPAHbI IIPUPOIBI;

— OMOIOTUYECKUH ¥ CONMAIBHBIA CMBICI COXPaHEeHUS! BUIOBOTO pa3HOOOpa3us OMOIEHO30B;

— OCHOBBI PalMOHAIBHOTO IIPUPO/IONIONB30BAHHS;

— HeucyepraeMble U Io4epraeMble PeCypChl;

— 3aIOBEe/IHUKH, 3aKa3HUKH, Mapku Poccun;

— HECKOJIBKO PaCTeHUN U KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHUTY.

Vyaryecst 10/KHbI yMETh:

— NPHUMEHSTh Ha MPAKTHKE CBEICHMS 00 IKOJIOIMYECKHX 3aKOHOMEPHOCTSIX B MPOMBILUICHHOCTH M CEIbCKOM
XO0351CTBE [T NPABUJILHON OpraHU3allly JIECOBOJCTBA, PHIOOBOJCTBA, a TaKXKE IS PELICHHS BCEro KOMILIEKCa
3a/1a4 OXpaHbl OKPYIKAOLIEH CPEIbl U PALIMOHAIBHOTO IIPUPOIOIIONH30BAHHMS.

MertanpeaMeTHbIe pe3yJbTaThl 00yYeHUs

Vyaryecst 10/KHbI yMETh:

— paboraTh ¢ y4eOHHUKOM, pabodeit TeTpaapio U JUIAKTHISCKIMH MaTepHATaMU;

— COCTaBJIATH KOHCHEKT maparpada ydeOHUKa 0 W/¥UTH TIOCIe M3YIEeHUs MaTepraina Ha YPOKe;

— pa3pabaThIBaTh [UIAH-KOHCIIEKT TEMbI, HCIIOIb3Ys Pa3Hble HCTOYHUKH HH(OpMALIH;

— FOTOBUTh YCTHbIE COOOLICHMS W MHCbMEHHbIe pedepaTbl Ha OCHOBE HH(pOpMALMU M3 y4eOHHUKA U
JOTOHUTENIBHBIX HCTOYHHUKOB;

— MOJIB30BATHCS [TOMCKOBBIMH crucTeMaMu MHTepHera;

— m30MpaTenbHO OTHOCHTBCS K OnoNorHyeckoil HHQopmammy, copepikalieiics B CpeIcTBax MaccOBOH
nHpopmManum.



JIn4HOCTHBIE pe3yabTaThl 00y4eHHs

— (opMHpOBaHUE YYBCTBA POCCHHCKON T'Pa)KAaHCKOW HMIACHTHYHOCTH: MATPHOTHU3MA, JIIOOBH M YBAXKEHHS K
OteuecTBy, 4yBCTBa FOPIOCTHU 32 CBOIO POJUHY;

— OCO3HAHMUS YYaIlUMHUCSI OTBETCTBEHHOCTH U JIoira repen PopnHoi;

— OTBETCTBEHHOE OTHOIIEHHE K 00Y4EHNI0, TOTOBHOCTD M CHOCOOHOCTH K CaM000pa30BaHHIO;

— (opMHpOBaHUE MOTHBAIMY K O0YYEHHUIO M MTO3HAHUIO, OCO3HAHHOMY BBIOOpY OyyIeit nmpodeccun;

— ydarnumecs JOJDKHBI CTPOUTD JalbHEHITYI0 HHIMBHIYaJIbHYIO TPAEKTOPHIO 00pa3oBaHMs Ha 0a3e OpUEHTALH
B MHpe npodeccuii n mpoheCCHOHATIBHBIX MPEOYTEHUI;

— (opMHUpOBaHUE LETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIIECTBEHHOW TIPaKTHKY;

— coONfofIeHne  y4yalmuMHUCS W IIpolaraHja INpaBWi TOBEJCHUS B MPHPOAE, NPUPOTOOXPAHUTEIHLHOMN
JIeTENTLHOCTH;

— YMEHHE Pean30BbIBaTh TEOPETHUECKHE TIO3HAHUS Ha TTPAKTHKE;

— OCO3HaHWE 3HAYECHUH 00pa30BaHMs JJIs TOBCETHEBHOW )KM3HU M CO3HAHHOTO BBIOOpa mpodeccui;

— CIIOCOOHOCTh yHaluxcs IMPOBOAWTH paboTy Haj OMIMOKAaMH Ul BHECEHHsT KOPPEKTHB B YyCBaMBaeMbIE
3HAHUS;

— NPUBHUTH JIIO0OBH K TIPHPOJIE, YyBCTBO YBKEHHS K YYEHBIM, W3YYAIONIMM JKHBOTHBIH MHp, Pa3BHUTh
JCTETHYECKOE BOCTIPUSTHE OOIIEHHS C dKUBBIMU OpTraHU3MaMHU;

— NpU3HAHUE yYalIIMHUCS TpaBa KaX/0ro YeloBeKa Ha COOCTBEHHOE apryMEHTHPOBAaHHOE MHEHUE;

— TOTOBHOCTh YYaIIUXCSl K CAMOCTOSITENIHBIM TTOCTYITKaM M aKTHBHBIM JICHCTBHAM Ha MPHUPOIOOXPAHUTETEHOM
TIOTIPHIILE;

— yMEHHUe apryMEHTHPOBAaHHO U 000CHOBaHHO OTCTauBaTh CBOIO TOUKY 3PEHHS;

— KPUTHYHOE OTHOIICHNE K CBOUM ITOCTYIIKaM, OCO3HAHNE OTBETCTBEHHOCTH 3a UX PE3YIIbTAThI;

— OCO3HAHHOE, YBAXKUTEIBHOE W JIOOpOXKeNaTelbHOE OTHOIIEHWE K JPYyroMy 4YelOBEKY, €ro MHEHHIO,
MHUPOBO33PEHHIO, KYIBTYPE;

— OCO3HAaHHE BAXXHOCTH (POPMHUPOBAHUS IKOJIOTHMYECKONW KYJIbTYpbl Ha OCHOBE MPH3HAHHS IIEHHOCTH KH3HU BO
BCeX e€ MPOsIBJICHUSIX ¥ HEOOXOAMMOCTH OTBETCTBEHHOT 0, OEPEKHOI0 OTHOIIEHHUS K OKpYXKalollel cpefe;

— YMEHHUE CIyllaTb U CIBIIIATh APYro€ MHEHHE, BECTU NUCKYCCHIO, YMEHHE OIIEPHUPOBATH q)aKTaMI/I KakK 114
JI0Ka3aTeNbCTBA, TAK U JUIs OIPOBEPKEHUSI CYIIECTBYIOIET0 MHEHUSL.

3aKiIroueHne

TEMATHUYECKOE ITNTAHUPOBAHMUE (no pa3znenam)

Bceer N3 Hux
Nen HaumeHoBaHue [V} 3aueTnl
Jladopatopubl | IlpakTnueckue KouTtponsnbie
n Pa3/eioB U TeM yaco
B e padoThI padoThI padoThI
1 Benenne 1
2 Pazpen 1. CTpykTypHas opraHU3aIys KUBBIX OPraHU3MOB
10
3 1.1. Xumuueckas 2
OpraHu3aIys KJIeTKH
4 1.2. OOMeH BelecTB
U Ipeobpa3zoBaHue 2
SHEPTHHU B KIIETKE
5 1.3. Ctpoenue u JIab. pNel Nel «CtpykrypHas
(GYHKIMH KIIETOK «M3yuenue opraHu3aius
KIJIETOK JKHABBIX
OaxTepwid, OpPTaHU3MOB »
6 pactenuii u
JKABOTHBIX Ha
TOTOBBIX
MUKpOIpenapa
Tax»
6 Paznen 2. PazMHOXEHUE M HHINBUAYAITHFHOE PA3BUTHE OPTaHU3MOB
6
7 2.1. PasmHOXeHHE 2
OpPTaHU3MOB
8 2.2 laauBuTyatbHOE 4




pasButue
OpraHu3MOB

3augerNel mo
TeMe
«Hacnencrse
HHOCTB U
H3MEHYUBOCT
b
OpraHu3MOB

9 Pasnen 3. HacnencTBeHHOCTh M U3MEHYMBOCTD
15
10 | 3.1.3akoHOMEpHOCTH [IpakTiueckas
HaCJIeI0BaHUs pabora Nel
TIPU3HAKOB «Pemrenne
TEHETHYECKUX
9 3amaum
IIpakTruyeckas
pabota Ne2
«CocraBnenue
POIOCITOBHBIX)
11 | 3.2.3akoHOMEpHOCTH JlabopaTopHa
U3MEHUYHUBOCTH 2 s pabora No2
«IToctpoenue
BapHaIlMOHHOM
KPHBOID
12 | 3.3. Cenexuus
pacTeHUi, JKUBOTHBIX
¥ MUKPOOPTaHU3MOB 4
13 | Pazgen 4. DBoONKS )KUBOIO MUpa Ha 3eMiie
23
14 | 4.1.MHoroobpa3sue
YKHBOTO MHPA.
YpOBHHU OpraHu3anuu 2
Y OCHOBHBIE CBOMCTBA
XKHBBIX OpPIaHH3MOB
15 | 4.2.Pa3ButHe
OUOJIOTUY B 2
JONapBUHOBCKUI
Hepuoa
16 | 4.3.Teopus U.
[apBuna o
MPOUCXOXKICHUH 5
BUJIOB ITyTEM
€CTECTBEHHOI'0
orbopa
17 | 4.4.IlpucnocobnaeHHO JlabopaTopHas
CTh OPTaHHU3MOB K pabota Ne3
YCIIOBHSIM BHEIITHEH «O6cyxaeHne
cpelpl Kak pe3yabTar Ha MOJIEISIX
NeNCTBUS ponu
€CTECTBEHHOI'0 IpUCIocoOuTeN
orbopa BHOTO
TIOBEJICHUS
3 JKUBOTHBIX)»
JlabopaTopHas
pabota Ned
«3yuenue
TIPHUCIIOCOOTICH
HOCTH
OpraHU3MOB K
cpene
OOMTAaHUS)
18 | 4.5.MuxkposBomronus JlabopaTopHast
pabora Ne5
3 «3yuenune
HM3MEHYMBOCTH,

KpUTEpHEB




BUJIA,
pe3yNbTaToB
HUCKYCCTBEHHOT
0 otOopa Ha
copTax
KYJABTYPHBIX
pacTeHui»

19

4.6.buonorunyeckue
TTOCTICICTBHS
aJIarnTaIyy.
Makpo3BOITIOIHS

Konrtponbnas

pabotaNe2 o Teme
«MHUKPOIBOIONIUS
MakpoaBoTIOIUSI»

20

4.7.Bo3HUKHOBEHHE
JKM3HM Ha 3eMire

21

4.8.Pa3ButHne XU3HA
Ha 3emie

3ager Ne2 o Teme
«ODBOTIONUS
JKUBOT'O MHpa Ha
3emiey

22

Pa3nen 5. BzauMooTHOIIEHNS OpraHu3Ma U CpeJibl.

8

OCHOBBI DKOJIOTHH

23

5.1.buocdepa, eé
CTPYKTYypa H
GbyHKIIMN

JlabopaTopHas
pabora Ne6
«CocraBnenue
CXeM mepenaun
BEIIIECTB U
SHepruu (ueneu
TTUTAHMS)»
JlabopaTopHas
pabota Ne7
«3yuenue u
OIHCaHNe
SKOCHCTEM
cBOEH
MECTHOCTH,
BBISIBIICHHE
THUIIOB
B3auUMOJIENCTBU
s pa3HbIX
BUIIOB B
JaHHON
SKOCHCTEME»

24

5.2.buocdepa u
YEIIOBEK

JlabopaTopHas
pabota Ne8
«AHanm3 u
OLICHKA
HOCIIEACTBUN
JEATEBHOCTH
YeJIOBeKa B
9KOCHUCTEMAX)

Kontponpuas
pabota Ne3 mo teme
«B3anuMOOoTHOILLIEHU
€ OpraHmsMa u
cpensD»

HUTOIo

66

8

JNlabopaTopHble M NpaKkTUYeckme paboTbl NPOBOAATCA HA ypOKe B TedeHune 10-15 MUH. T.K. 6ONbLIMHCTBO
paboT HOCAT 0byYaloLWMit XapaKTep, oLeHUBaHNE NPOU3BOANTCA BbIBOPOYHO, Ha YCMOTPEHUE yunTeN .




KanennapHo-temaTnuyeckoe nJiIaHMpPOBaHUE COEePKAHUSA 00pa30BaHUA

1o ouosiornu B 9 kiacce Ha 2021-2022 yye0OHblii roa
YueOnuk: buonorusi: Obuue 3akoHoMepHOocTH 9 KI1. : yueOHuk / C.I'.MamonToB, B.b.3axapos,
N.b.Aradonosa,H..Conunn.- M.:/Ipoda,2019.
K-Bo 1yacoB B Hees110-2, epBOe MoJIyroaune-32, BTopoe noayroaue-34; roa- 66
KoHnTpoabHbIX padoT-3, 3a4€T0B-2, MOHUTOPHHIOB-3, IPAKTHYEeCKUX padoT-2, 1ad.padoT-8

No < Jlara | JlaTa [Tpumeu.
ypoxa Tems! paznena, ypoka, 1abopaTopHoii paboTh g 1o Qaxr | Ilaparpad/
IUIaH. CTp.
BBenenue 1
1. Beenenue. I[Ipeamer u 3anaun kypca «buosorns. c3
OO0u11e 3aKOHOMEPHOCTH
Paznen 1. CTpykTypHasi opraHu3anus ;KMBbIX OPraHN3MOB 10
['maBa 2. XvmMuueckast opranuzaius KIeTKd 2
2. Heoprannueckue BemiecTBa, BXOJSIIME B COCTaB 1cl14-17
KJICTKH
3. | Opranudeckne BEIIECTBA, BXOIMIIME B COCTaB 2cl7-22
KIICTKH.
I'maBa3. OOMeH BemecTB U Mpeodpa3oBaHNe BEIIECTB B KIIETKE 2
4. | IInactuueckuit oomeH. bruocunTe3 6e1KoB. 3 ¢23-27
5. | Dueprerndecknii 0OMeH. CriocOObI MUTAHUS 4 ¢c27-31
I'maBa4.CtpoeHne u GyHKIIMH KIETOK 6
6. | IIpokapuoTndeckas KieTKa 5¢31-35
7. | Dykapuornueckas kiuerka. L{urormaszma JI/p Nel 6 c35-42
H3yuenue knemok 6akmepuil, pacme-Huil u
HCUBOMHBIX HA 20MOBbIX MUKPORDPENAPAmax
8. | Dykapuornueckas kieTka. apo 7 c42-46
9. | [eneHue KIETOK 8 c46-51
10. | Kierounas Teopus CTpOSHHS OpraHU3MOB 9¢51-53
11. | Koutposannasi padora no teme «CTpyKTypHasi
OpraHu3anus KUBbIX OPraHN3MOB)
Paznen 2. 6
Pa3mHokeHHe U MHHAMBHIYAJIbHOE PAa3BUTHE OPraHU3MOB
I'maBa5. PasMHOXEHHE OPraHU3MOB 2
12. | Becnonoe pa3MHOXXEHUE 10 ¢56-60
13. | TTonoBoe pazMHoKeHHe. Pa3BUTHE MOIOBBIX KIETOK 11 ¢60-65
I'maBa6. MHauBHIyalbHOE pa3BUTHE OPTaHU3MOB 4
14. | DMOpuOHaNbHBIN NEPUOJ Pa3BUTHSL. 12 c66-71
15. | Opranorenes c69-71
16. | [TocTaMOpMOHANBHBIN MEPUOJ PA3BUTHUS 13 ¢71-75
17. | KontpoabHas padora no treme PasmHoskeHue u

HHIUBUIYAJIBbHOC PA3BUTHEC OPIraHU3MOB




Pa3pnen 3. HaciieACTBEHHOCTh M H3MEHYHBOCTh OPraHU3MOB

15

I'maBa7. 3akOHOMEPHOCTH HAcJIEJOBaHUs TPU3HAKOB 9
18. | OcHOBHBIEC TOHATHS T€HETUKH 14 ¢78-80
19. | Tubpuaonoruyeckuit METO U3yUCHHS HACTIEIOBAaHUS 15 ¢80-82
npu3HakoB I'peropa Mennens
20. | Ilepssbrit 3akoH Mennens 16 c82-86
21. | Bropoii 3akoH Menens. 3aKOH YUCTOTHI TaMeT 17 c86-88
22. | Tperuii 3akoH Menens. AHanu3upyouiee 18 ¢88-93
CKpEIIMBaHUE
23. | Ilpakmuueckan paboma Nel «Pewenue
2eHemu4ecKux 3a0auy
24. | CueruieHHOE HaCJIe0BaHHE T'€HOB 19 ¢93-96
25. | I'eneruxa nona. HacnenoBanue npu3Hakos, 20 c96-
CIIETVIEHHBIX C ITOJIOM 100
26. | IIpakmuueckan paboma Ne2 «Cocmasnenue OoT4eT
POOOCIIO6HBIX)
['maBa8. 3axkoHOMEPHOCTH U3MEHYUBOCTH 2
27. | HacnencTBeHHass N3BMEHYHBOCTh 21 ¢c100
28. | HenacnencrBeHnHas((peHOTUITMYECKAST) N3MEHYUBOCTH 22 c101-
J /p Ne2 «llocmpoenue eapuayuornoi Kpusoi» 108
I'maBa9. Cenexmusi pacTeHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB 4
29. | LlerTpsl MHOTOOOpA3HS U TIPOMCXOKICHUS 23 c108-
KYJIBTYPHBIX PacTCHHUI 111
30. | MeTonbl cCeneKIuu pacTeHU U KUBOTHBIX. CeeKius 24,25
MHUKPOOPTaHNU3MOB cl16-119
31. | 3ader no Teme «HaciieAcTBEHHOCTH 1
H3MEHYMBOCTH OPraHu3mMoB» [IpoMexyTouHbIN
MOHUTOPUHT
32. | Pesepn
Paznen 4. DBoJironus ;KMHBOro MuUpa Ha 3emJie 23
I'maBa 1.MHorooOpasue >kuBOro Mupa. Y pOBHU OpraHU3allud u | 2
OCHOBHBIE CBOWCTBA KHBBIX OPTaHU3MOB
33. | MHoroo6pasue KUBOro Mupa. ¥ pOBHH OpraHH3aI[uu c7-9
34. | CBoiicTBa KUBBIX OPTaHU3MOB c9-11
I'maBal(.Pa3Butue Gronoruu B 10JapBUHOBCKUN TIEPUOT 2
35. | CraHOBJICHUE CUCTEMAaTHKHI 26 cl122
36. | DBomouunonHnas teopus JK.b. Jlamapka 27 cl125
I'maall.Teopus Y. JlapBrHa 0 TPOUCXOKICHUN BUJIOB TyTEM 5
€CTECTBEHHOr'0 0TOOpa
37. | Hay4Hble MpeArnochblIKU BOSHUKHOBEHMS Teopuu Y. 28 c128-
HapBuHa 131
38. | CounanbHO-2KOHOMUYECKHE MPEAOCHUTKH 28 ¢128-
BO3HUKHOBeHUs yueHus Y. [JapBuHa 131
39. | Yuenue Y./lapBuHa 00 HCKYCCTBEHHOM OTOOpE 29c¢ 131
40. | Yuenue Y./lapBuHa 0 eCTECTBEHHOM OTOOpE 30 cl35
41. | ®opmbl 60pHOBI 3a CYIIECTBOBAHHE 136-138




I'maBal3.I1pucnoco6aeHHOCTh OPraHU3MOB K YCIIOBUSM 3
BHEIIHEW cpeibl KaK pe3ysIbTaT AeUCTBUS €CTECTBEHHOI O

otOopa
42. | IlpucnocobutenbHbie 0COOEHHOCTH CTPOCHUS U 36 c166-
MOBEJICHHUS YKUBOTHBIX 175
43. | 3a6ota o motomcTBe. JI /pNe3 «Obcyscoenue na 37 c175-
Moo0ensax poau RPUCHOCOOUMETbHO20 NOBEOEHUS 179
HCUBOMHDBIXY
44, | ®uznonornueckue aganrauuu. JI /p Ned «H3zyuenue 38 ¢180-
RPUCHOCOONIEHHOCHU OP2AHU3IMOE K Cpeode 183
odumanuay
I'maBal2.CoBpeMeHHBIE MTPENCTaBICHUS 00 YBOIOLINH. 7
MuUKpPO3BOIIOIHUSL 1 MAKPOIBOJOLIMS
45. | Bun, ero kputepuu u cTpykrypa. [lytn 31 c141-
BHI000pa30BaHMSI. 144
46. | Jl/p N5 «H3yuenue uzmenuugocmu, Kpumepues 32 cl44-
6uoa, pe3y1bmanoe UCKyCcCmeeHHo20 0omoopa na 147
copmax KyabmypHbIX pacm enuil». dIeMeHTapHbIe
9BOJIIOIIMOHHBIE (PAKTOPBHI
47. | ®dopMbl ecTECTBEHHOTI0 0TOOpa 33 c148
48. | 'maBHBIC HATIPABIICHHS YBOIOINH: apOMOp( 03. 34 c154
49. | I'maBHBIC HANIPaBICHUS YBOIIOIMN: HINOAAANITAIASA U 34 c155
o0mIast IereHepanus.
50. | Twurb! 3BONTOIIMOHHBIX U3MEHEHUHA 35
51. | KonTposabHasi padoTa mo remam
«MuxpodBosronusa» «NVakpo3iBoaouus».
I'maBal4.Bo3HUKHOBEHME KU3HU Ha 3eMile 2
52. | CoBpeMeHHBIC TIPEICTABICHUS O BOSHUKHOBEHUHT 39
KHU3HH
53. | HauanpHbIe 3TaIbl pa3BUTHS KU3HU 40
I'maBal5.Pa3Butne xu3Hu Ha 3eMiie 4
54. | Dpbl ¥ IEpUOIBI PA3BUTHS JKU3HA Ha 3eMIIe 41-45
55. | IlpoucxoxacHHuE YeTOBEKa
56. | 3aueTNe2 mo Teme «IBOTIOIUSI JKHBOTO MHPA HA
3emue»
Pazgea 5. B3anMoOTHOIIIEHUS OPraHU3Ma U Cpebl. 8
OCHOBBI 3K0JIOTHH
I'maBal5. buocdepa, e€ ctpykrypa u GyHKIIUU 5
57. | Ctpykrypa 6uocdepsl. KpyroBopor Beriects 46-47
pupoze
58. | Uctopus popmupoBaHUs COOOIIECTB KUBBIX 48-49
oprann3MoB. broreoneHno3s! 1 OHMOICHO3BI.
59. | AGuotnueckue GakTopsl cpeabl. NTHTEHCHBHOCTh 50-51
JeCTBUS (PAKTOPOB.
60. | buornueckue GakTopsl cpeabl. THITBI CBA3CH MEXKITY
opranu3mMamu B OuoueHose JI/p Ne6 «Cocmasnenue
cxem nepeoauu gewjecme u IHepzuu (yenei
numanua)»
61. | buornyeckue paxTopsl cpensl. B3auMooTHOmEHMS 53
MeXy opranuzMamu. JI/p Ne7 «H3yuenue u
ONUCAHUE IKOCUCIEM CE0€ell MECIHOCHU,




8blsAG/ICHUE MUNOB 83AUMOOCIICINBUA PAa3HbIX 610086
6 OAHHOIUL IKOCUCH EMEN)

I'maBal7. buocdepa u uenoBek 3
62. | IlpupoaHbie pecypchl U UX UCIOIb30BAaHUE 54
63. | IlocnencTBus X03IMCTBEHHON JIEATETHLHOCTH 55

yenoseka. JI /p Ne8 «Ananu3z u oyenka nocneocmeuii
0esamebHOCMU 4e108eKd 8 IKOCUCH eMAX)

64. | OxpaHa IpUpOAbI U OCHOBHI PallMOHAIBHOT O 56
PUPOJIONOTb30BaHHUS

65. | UToroBasi KOHTpPOJIbHasI padoTa

66. | AHamu3 KOHTPOJIBHON PabOTHI

['paduix 3aueToB, KOHTPOJIBHBIX U MPAKTUUYECKUX PAOOT 1Mo OMoIoruu B 9 Kiacc

Nori/mt Jara
IIman daxr

1.| KonTponbenas pabora mo teme «CTpyKTypHAst OpraHH3aIus
KHUBBIX OPTaHU3MOB

2.| KontpoasHas padora 1 mo teme PazmHoxenue u
WHIWBHYIbHOE Pa3BUTHE OPTaHU3MOB

3.| TIpaktraeckas padora Nel «Pemienne reHETHIECKUX
33129

4| Tlpaktudeckas padora Ne2 «CocTaBieHue poa0CIOBHBIX)

5.| 3auer 1 mo Teme «HacnencTBEHHOCTh U U3MEHUHUBOCTH
opranu3mMoB» [IpomMeKyTOUHBII MOHUTOPHHT

6.| . IIp\pNe3 «M3yueHre BHEIIHETO CTPOECHUS
YJIEHUCTOHOTHX)

7.| KonTpoapsHas paborta 2nmo TeMaMm «MHUKPOIBOFOITUS
«MaKpO3BOJIIOLIHS.

8.| 3aueTNe2 1o Teme «IBOIIOIHMS KUBOT'O MUpa Ha 3eMJIC»

9.| MtoroBast KOHTpOJIbHAS paboTa 3




o0~

YueOHO-MeTOAMUECKOE 00ecTeueHne 06pa30BaTeJ’IbHOFO nmpouecca

C.I'. MamonToB, B.b. 3axapos, N.b. Aradonosa, H.U. Conmn «buonorus. OOmue 3aKOHOMEPHOCTH.9 KiacC (KOHIICHTPUYESCKHI KypC).
M.:JIpoda,2014

[Iporpamma ocHOBHOTO 00111€T0 00pa3zoBanus o ouosoruu 5—9 knacesl. Konuentpuueckuii kype. «buosnorus. O0ime 3akoHOMEpHOCTH. 9
kiacc» ABtop B. b. 3axapos

A. 1O. llubynesckuii, B.b. 3axapos, H. 1. Conun buonorus. O6muue 3akoHoMepHOCTH. 9 Kiaccey»: Pabouas TeTpaap (KOHIICHTPUUECKHI KypC).
M.: dpoda, 2015.

®denepalibHbII rocy1apcTBEHHBIH 00pa30BaTeNIbHBIN cTaHIapT OCHOBHOTO 00111ero oOpasoBanus. M.: Ilpocsemenue, 2010.

®denepanbHblit 3aKk0H OT 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deneparumy.

dyHaaMeHTaIbHOe SIIpo conepkanus oouiero oopazosanus /Iloa pea. B.B. Koznosa, A.M. Konnakosa. M.: [Ipocsemnienue, 2011



Ilopmpemuoi:

1. Y. dapsuna
2. K. TumepsizeBa

3. Toprpets! BeIaromuxcs 61noaoros (5)
Mooenu:

[IpoucxoxaeHue yenoBeka



