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[l1annpyemble pe3y/ibTaTh: H3y4eHus y4eOHOro npeamera

JIM4HOCTHBIE Pe3y/ibTaThl :

1) poccHiicKy o rpakIaHCKyIO MAEHTHYHOCTE, 1aTPHOTH3M, YBa)KeHHE K CBOEMY Hapony,
YyBCTBA OTBETCTBEHHOCTH mepest POJIMHOM, TOP/I0CTH 3a CBOM Kpai, CBOIO Poauny,
TPOLIOE | HACTOAIIIee MHOTOHAIIMOHA  LHOrO Haposa Poccnu, yBakeHue
rocylapcTBEHHbLIX CUMBOITOB (Trep, duar, rumH);

2) rpaXkJaHCKY O TIO3HIHIO KaK aKTHBHOTO ¥ OTBETCTBEHHOI'O 4IeHa POCCHHCKOro
0611eCTBa, OCO3HAOIIEN0 CBOY KOHCTUTYIHOHHBIE TIPaBa ¥ 00SA3aHHOCTH, YBa)KaroILIero
3aKOH M MPaBONOPAIOK, 0012 1at01Iero YyBCTBOM COOCTBEHHOTO IOCTOMHCTBA,
OCO3HAHHO NPV HUMAO' 1ET0 TPaIMIKHOHHbIE HAllMOHATBHBIE U O0LIeYeIOBEYeCKHe
TYMaHUCTHUECKHE ¥ 1eMOKpaTH4eCKue IEHHOCTH;

3) roTOBHOCTB K CIIyXKeHHIO OTeuecTBy, €ro 3allinTe;

4) chOPMUPOBAHHOCTE MU DOBO33PEHHS, COOT3€TCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH{ U OOLIECTBEHHON MPAKTHKU, OCHOBAHHOTO HA IHAJIore KyJbTyp, a
TaK)Ke pasiugHbIX GOpM OOLIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOEIO MeCTa B
MONUKYJIBTYPHOM MHPE;

5) chopmMHPOBAHHOCTH OCHOB CamMOPA3BUTHS M CAMOBOCIIUTAHUS B COOTBETCTBHH C
ob1ie e 10BeHeck MU HEHHOC TAMH M ¥1/1e2 TaM| I'PaKAIaHCKOro 001IeCTBa; FOTOBHOCTD U
CMOCOGHOCTB K CaMOCTOATENLHOM, TBOPYECKOH M OTBETCTBEHHOM JE€ATENbHOCTH;

6) TONEPAaHTHOE CO3HAHHE U ITOBEZIEH e B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTb U
C0COBHOCTH BECTH JMAJIOr C APYTY 11 JIFOABMH, JOCTATaTh B HEM B3aUMOIIOHUMAaHUs,
HAXOAMTh OOLIWE LIETH U COTPY IHNYATh AJIA KX JOCTHXECHHUS;

7) HaBbIK¥ COTPYAHMYECTBA CO €7 DCTHUKAMM, N€ThbMHU MIIA/ILIETO BO3pAcTa, B3pOCIbIMH
B 00pa3oBateIbHON, 00MECTBEHHO MOJIS3HOM, yue6HO-UCCIIeI0BATEIbCKOM, IPOEKTHO#M
U APYTUX BUIAX AEATEIBHOCTH;

8) HpPaBCTBEHHOE CO3HAHKE U TIOBEIEIHe Ha OCHOBE YCBOEHHMS OOIIEYeN0BeYeCKIX
LIEHHOCTEH;

9) rOTOBHOCTB 1 CIOCOBHOCTE K OOpa3OBaHAIO, B TOM YHCTe CaMO0Opa30BaHHUIO, Ha
TIPOTSKEHUH BCel KH3HM; CO3HATANBHOE OTHOLICH)E K HEeNPEPhIBHOMY 00pa3oBaHHIO
KaK YCIIOBUIO YCTIEITHOM MPO(heccHoHa ibHOH M 00LeCTBEHHOH IesTeIbHOCTH;

10) acTeTHYECKOE OTHOMIEHNKE K MUY, BKJIIOYas 3CTETHKY ObiTa, HAYYHOTO
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, OOLIECT5¢HHBIX OTHOLICHHIA;

11) npuHSATHE ¥ peain3aluio IEHHOCTe ! 30pOBOro B 6e30macHoro odpasa Ku3HH,
MOTPeOGHOCTH B (hH3HIECKOM CAMOCOBEPIIEHCTROBAHIH, 3aHATHAX CIIOPTHBHO-
03[IOPOBHUTENBHOM AesiTeI5HOCTHIO, HEMPUATHE BPEIHBIX MPUBLIUEK: KyPeHHUS,
yrnoTpebicHis aNnKoroisi, HapKO THKOB;

12) 6epexHOE, O "BETCTBEHH E ¥ KOMIIETEHTHOE OTHOILEHHE K QU3MYECKOMY H
TICHXOJIOTHYECKOMY 3I0POBBIO, Kak COOCTBEF HOMY, TaK M APYTHX JIOEH, yMEHHE
OKa3bIBaTh MEPBYIO [TOMOIILb;

13) ocosnHanHbIi BEIOOP Oy Ay el 1po(heccHy ¥ BOZMOXKHOCTEHN peanu3aiuu
COOCTBEHHBIX XU3HEH LY TUIAHOB; OTHOLIEHKE K NPO(QECCHOHAIbHON EITENBHOCTH Kak
BO3MOXHOCTH Y4aCTHsl B PELICH A4 JIHYHBIX, OOIIECTBEHHBIX, FOCY AapCTBEHHBIX,
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0OLIEHAUMOHATBHBIX ITNOGTEM,;

14) chopMHPOBAaHHOCTb 3KOJIOT 1 €CKOTO MBILILICHUS, TOHAMAHUS BIHAHUA COLUUATILHO-
SKOHOMMYECKHX TPOLECCOR Ha COCTOSIHME IIPUPO/IHON ¥ COLMANBHOM Cpe/ibl;
npuoBpeTeHre OIhITa 3KOJI0IO-HaNPABIEHHO €51 TeIbHOCTH;

15) OTBETCTBEHHOE OTHOLICHHE K CO3/1aHHIO0 CEMbH Ha OCHOBE OCO3HAHHOTO NPHHATHSA
LIEHHOCTeH CeMEHHON KU3HH. '

MeTtanpeaMeTHbie Pe3yabTaThi:

1) yMeH#e cCaMOCTOSITE/IBHO ONPE 1e15Th eI JAeATeIbHOCTH H COCTaB/IATh I1aHbI
JIeSITeIBHOCTH; CAMOCTOSTENLHO OCYLIECTBIISATh, KOHTPOJIUMPOBATh ¥ KOPPEKTUPOBATh
JIeSITENLHOCT; MCTIONB30BATE BCE BO3MOXKHBIE PECYPChI IS JOCTHXEHHUS MOCTaBIeHHBIX
uesnei ¥ peasiv3aliy TIaHOB JeATe/T-HOCTH, BEIONpaTh YCIELIHbIe CTPATeruy B
pa3NUYHBIX CUTYaLMsIX;

2) yMeH#e NPOALY KTHBHO 00LL.aTHCs 1 B32HMO/1e1{CTBOBATh B ITPOLIECCE COBMECTHOH
AESITeNBHOCTH, YUHTBIELTh IO3KITVA IDYTHX Y4aCTHUKOB JIESTEBHOCTH, 3Q(EKTUBHO
paspeluars KOHMIAKTHI;

3) BNIajicHUE HaBLIKAMH T103HABATENBHOM, Y4eGHO-1CCIeI0BATENBCKON M MPOSKTHOM
NeATeNbHOCTY, HaBbIKaMU paspelieHs mpob..eM; CTocoOHOCTh ¥ TOTOBHOCTD K
CaMOCTOSTEIbHOMY TTOUCKY MeTO/IOB Pe!lISHHS NPAKTHYECKHX 3a/1a4, NPUMEHEHHUIO
Pa3IMYHbIX METO/10B MO3HAHNUS;

4) FOTOBHOCTS 1 CIOCOTOCTh K CAMOCTOATENbHOM HH(OPMAIIOHHO-TI03HABATENbHO

NeATeNbHOCTH, BIaJIeHUe HaBLikaMy [I0Ty4eHHs HeoOXoauMon uHbopMaluy 13

clioBapeil pa3Hbix TUIIOB, Y\CHHE OPHEHTHPOBATLCS B PA3IMYHBIX HCTOYHMKAX

3 MHPOPMAIMK, KPH THIECKH OL[EHHBATH M HHTC PIIPETHPOBATh HHYOPMALIHIO,

TOJIyH4aeMyro U3 Pa3iUIHbIX HCTOUHHKOB;

4 5) yMeH#}e KCMOb30BaTh CPeICTBA . HPOPMAIIMOHHBIX ¥ KOMMYHHKAIIHOHHBIX

+ TexHonorui (nanee - MKT) B pclleHWM KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U
OpraHm3aiOHHBIX 32714 ¢ cob11 (erineM TpeBOBaHNi JProOHOMHIKH, TEXHUKH
6€30MacHOCTH, TMTHEHBI, PecypcocOepeskeH s, IPaBOBBIX M ITHYECKUX HOPM, HOPM
HH(OPMALMOHHOF 5e30IacHOCTH;
6) ymMeH¥e onpeensTh HazHayeHue 1 QYHKUHUU Pas3IM9HbIX COLUAIbHBIX HHCTHTYTOB;
7) yMeHuUEe CaMOCTOSI TeNLHO OLIHY ~1Th i IPMHUMATh PEIIeHHs, Olpe/iesiolue
CTPATEryio MOBEACHMS, C YUeTOM I'Pa/kJaHC (kX 1 HDABCTBEHHBIX LIEHHOCTEH;
8) Biajienne A36IKOBBIMKA CPECTR MK - YMEHHE SICHO, JIOTHYHO M TOYHO

3 U3J1araTh CBOKO TOUKY 3PEHHUS, HCIIONL30BATh AIEKBATHBIE A3BIKOBBIE

1 CpecCTBa,;

9) BnajieHue ©ABBIKAMY NO3HABATE I HOH PEe@IEKCHHM KaK OCO3HAHHSs COBEPLIAEMBIX
i NeWCTBHI M MBICIMTENBHEIX [1D0LE "0 X pe3yJbTaTOB ¥ OCHOBAHMH, IPAHMILl CBOETO
3HAHMS ¥ HE3HAH!s, HOBBIX I:03HABATE/IBHBIX 34,1a4 M CPEJICTB UX JAOCTHIKEHHUS
[IpenmeTHBIE pe3yNbTa bl
1) copMrpoBaHHOCTE MPEACTABIEHI © POTH ¥ MecTe OHOIOTMU B COBPEMEHHOM
Hay9HOM KapTUHE MHEpA; TIOHAMAHHE POK OHONOTYH B pOPMHUPOBAHHM KPyro3opa 1
(byHKIMOHANEHOM IPAMOTHOCTY 4elIoBeKa /U1 PElleH|s NIPaKTHYECKHX 3a/1a4; 2)
BIIAJIEHME OCHOBOIIOIAra0MINMHU MOHSTI'AMU U TIPEACTABICHUSIMH O XXHBOW NPUPOJIE, €€
YPOBHEBO# Oprani3aliK U 30I0LL1; YBEPEHHOE M0Ib30BaHKe OMOIOrUYeCcKon
TEPMMHOJIOTHE ! ¥ CHM “071HKOM; 3) BIaJeHHe OCHOBHBIMM METOaMHU Hay4YHOr0
MO3HAHMS, HCIIONB3YEMBIMHE T1PL: VHOJIOTHYECKUAX HCCIIEIOBAHHUSX KHBBIX OOBEKTOB
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~ 9KOCHCTEM: OITMCAaHHE, M3MEpEHUe, IPOBEeICHIi¢ HAOMIONEH!H; BEISBIEHUE U OLIEHKA

|  AaHTPONOICHHBIX U3MEHEHMH B 1 DO1e; 4) chOpMUPOBAHHOCTH yMEHHI OOBACHATE

- | pesyibTarhi GHOIOIIIHECKHY KCIIEPHMCHTOB, PELIATH YIeMEHTAPHbIE GHONOrHYECKHe
* 3ajaun; 5) chOpMITPOBAHHOC Th COQCTBEHHOM T03,i LMK 10 OTHOIIEHHIO K

~ Ouonoruyecko i HHGOPMALHK, NONTYYAEMO¥ W3 PA3HBIX NCTOYHHKOB, K ITI00AIBHBIM
9KOJIOTMYECKUM MPOOIeMaM ¥ IyTsM MxX PElIeHus!

» € Pe3yJIbTaThl COy4eHHS

l) cOPMHUPOBAHHOCTS MPE/ICTABNIEHH | O POJIH 1 MecTe GHOOTHH B COBPEMEHHOM
ayYHOW KapTiHEe MHpa; MTOHAMAaHKe PoJid GHONOrHH B ()OPMUPOBAHUH KPyro3opa u

byHKIIHOHAIBHOM I'DAMOTHOCTH 4e/I0BeKa /1Sl PelicHUS IPaKTHYECKHX 3a1ay;

2) BafieHue OCHOBOTIONATAk0 ITMY: TI01 < THSIMH U TIPEICTABICHUAMH O )KHUBOI NpUpoJe,

€ YPOBHEBON OPraHW3aL(MU U IBOJIIOLIMN; yBEPEHHOS TI0JIb30BaHKHe OHOIOrHYeCKOM

'€PMHHOJIOTHEH U CHMBOMK: ]

3) BiajeHKie OCHOBHRIMA METO{dMU HAVYHOTO NIO3HAHNS, UCTIONb3yEMBIMH TPU

0JIOTHHYECKHU X HCCNIe, .0BAHHSAX .. iBBIX 00BEKTOB M SKOCHCTEM: ONIUCAHKE, H3MEPEHHE,
poBe/leHue HaOIII0 1eHHx; BBIABICHHE H OLISHKA & "DOTIOTeHHBIX H3MEHEeHUi B PHPOJIE;

EL ) c(bopmnpoaaauocrs yMeHu# 0GBACHSTh Pe3yJIbTATH OHOTOrHYECKUX 3KCIIEPUMEHTOB,

pellIaTh 3JIeMEHTapHble GHONOTHYECKUE 3a,,A4H;

' 5) chopMHPOBAHHOCTE COGCTBCHHOM MT03ULIMY 110 OTHOIIEHHUIO K 6HOIOrnyecKoi

iH(QOPMALINH, 110]7y HAeMO#M 13 Pa3HEL ..cTO'HUKOB, K I106aIbHBIM 9KOJOMHYECKMM

npobreMam M ITyTsIM ¥ PELIeHHS .
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Conepxanne yueGHOro npeamera

Pazaen 1

BUOJIOTUsi KAK HAVYKA.

METO/bI HAYYHOTI'O MO3HAHMUS (5 9)

Tema 1.1

KPATKASI UCTOPUA PA3BUTUS BUOJIOT W
CUCTEMA BUOJIOT MUECKUX HAVYK (2 4)

O6bekT 3yueHns OHONOTHH — supas mpupoa. Kparkas HCTOPHA pasBUTHA
Guosoruii. Ponb OHONOTHHYECKUX TeOpuii, HAEH, TUIoTes B dopmupoBaHUH
COBPEMEHHOT ecTECTBEHHO-HaYYHOH CHCTEMbI MAPA. Cucrema OGHONIOrMYECKUX
HayK.

JlemoucTpauus. [lopTpeTh! y4eHbIX. Cxembl: «CBsi3b 610IOTHH € JIpyT¥MH
naykammy, «CucreMa GUONOTHYECKMX HAYKY.

OcioBHbIe TIOHATHS. bHONOT 5. OKu3HE.

Tema 1.2
CYILHOCTb U CBOVICTBA KUBOTO. YPOBHU OPTAHU3ALIMA

Y METO/Ibl [IO3HAHMSA WKUBOM TTPUPOBI (3 )
CyuHOCTb XKH3HH. OCHOBHbIE CBONCTBA KUBOH MaTEPHH. JKusas mpupoza Kax
asi B IPOCTPAHCTBE

CJI07KHO OpraHu30BaHHAs piepapxudeckas CucTemMa, CyILECTBYIOLL
1 BO BpeMEHH. BHOJIOridecKie cricremsl. OCHOBHBIC YPOBHH opraHu3alun KIBOM
matepuy. MeTozipl O3HAHMS JKUBOM MPHPOLIBI.

JlemoHCTpAUMS. CxeMbl: «YPOBHU Opranusailiu sxuBoil MaTepun», «C BOMCTBA
JUBOM MaTepum».

OcHopHble noHsTHst. CBOHCTBA HKH3H

MeTo bl O3HAHYS HUBOH MaTEPUH.

u. YpoBHH Opranusailiu JKMBOM TIPHPOJBL.

Paszaen 2
Kuaerka (224)

Tewma 2.1

WCTOPUS U3YUEHVA KJTETKA. KJIETOYHAA TEOPUSI (14)

Pa3BuTHE 3HAHHH O KIETKE. Pa6ots P. I'vka, A. BaH Jlesenryka, K. bapa, P
BpoyHa, P. BupxoBa. K:ieTounas Teopus M. [LLeiinena u T. 1lIBanHa. (OCHOBHBIE
TOJIOIKEHNM coBpeMeHHO’ wieTouHoii teopun. Posib KJIeTOYHOM TeOpHH B
dopmMupoBaHUH COBPEMEHHO ecTeCTBEHHO-HAYUHON KapTHHBI Mupa.

JlemoHCTpAIIWS. Cxema «MuorooGpasue KIeTOK?.

Ocuopuble nopsTwst. Knerka. Luronorus. OCHOBHBIC HONOKEHUS KIeTO4HOH

TEOPHH.

Tema 2.2 .,
XUMWUYECKHAA COCTAB K. [ETKWU (109)
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EMHCTBO 371eMEHTHOTO XiiMi49eCKO™0 COCTABa X MBBIX OPraHU3MOB KaK
JI0Ka3aTe/1bCTBO «/IMHCTBA .., OMCX(IK/IEHHS KUBOT mprpoabl. OBIHOCTE KUBOH U
HEXUBO¥ MPH"0/lbi HA YPOBHE XMMUYECKHX ~ eMeHTOB. OpraHoreHsi,
MaKpO3JIEMEHThI, MIKPO3NIEMEHTBI, VIIETHAMHKPOIIEMEHTBI, UX POJIb B
KU3HENEATEIBHOCTH KIETKM | Oprawii3ma. Heonranuueckue BemecTsa. Boaa kak
KOJIBIOEJT BCEro UBOI0. 0COOCHHOCTH CTPOEHH U CBOMCTBA. MUHepanbHble

COJM. 3Hauc e HEOPTaHHYECK)  uUICCTB B KH3HY KIETKH M OpraHu3Ma.

Opranuyecky ~ BeIECTR. — CIIOXKHBIE YIIIEPOICOAEPKAIIME COeTHHEHHUS.
Huzkomonekynsipi. sie ¥ BLICOKOMONEKYJISAPHT '€ OpraHudecKue BelecTsa. JIunuasl.
VYrieBofibl: MOnOCaxapuaLi, onucaxapnrsl. benku. Hykinennossie kucnots:: JJHK,
PHK. YnBoenne monexy.isi [« {E  cixe. [IpHHIMIHAIEHOE CTPOEHHE U POJIb
OPraHMYECKUX BELIECTR B KJI€] € U B OPraH.3.: 4eI0BeKa.

Hemoncrpanug. [lnarpamvr  (PrcripesiesieHine XMMHYECKHX 3JIEMEHTOB B
HEXKHBOH MPUPO,1e», «Pacnpeenenne XMMUYECKUX 3]IEMEHTOB B )KUBOH TIPUPOJEY.
Iepuomuaeckas ToGnuna ieMedToB. CxeMb! 4 Tabmibl: «CTPOEHHE MOJIEKY b
oenkay», «Crpocaue monekymnst JIHK> , «Crpoenue monexysnsl PHK», « Turst PHK,
«Y 1BoeHue MosieKyJibl JIFK>

OcuosHble noHATHA. OpraroreHbl, MaKpo3 :: MEHThI, MUKPO3JIEMEHTEI,
YABTPAMHKDO3.eMEHThbi. CBOHCT™  BO/bl. MHHepaibHble cou. Bromonimepsl.
Jlunuel, TMIIOK T, Y ITI€BOIBI, OEJIKH, (yKienHoBbie kucaoTsl (JJHK, PHK).
Pemnmukaims JTH

Tema 2.3

CTPOEHME DYKAPUOTMYECKOT U ITIPOKAPUOTUYECKOM
KJIETOK (6u)

Knerounas siem6pa. ..., uutonnasma, sipo. OCHOBHBIE OpPraH OMBI KJIETKH:
OHJIOIIJIA3 MArHYeCcKas CeTh, ariiapat | 0J1bIKH, JTH30COMbI, MUTOXOHIPHH,

TJIaCTH ib1, pUOOCOMBL. Dy . 1IHH OCHOBHBIX YacTeil ¥ OPraHOU0B KIIETKH.
OcHOBHBIE OT.1M4Hs B CTPOSHAK KUBOTHON ~ DACTUTEIBHON KJIETOK.

XpoMocomsi, ux cTpoenue i bynki . KapioThi. 3HaueHre OCTOAHCTBA YkCIa
1 (POPMBI XPOMOCOM B KJIETK: <.

IlpoxapuoTiueckas «1eTka: (popMa, pazmephbi. PacripoctpaHeHue U 3HaYeHHEe
OakTepuii s npupoge. CTPOEHE LaKT PHATLHOM KIETKH.

Hemouncrpan 5. Cxemr 1 Tabmuubl: «CTpoeHe 3yKapHOTHIECKOM KIETKUY,
«Ctpoenue ¥11BOT 0#f KNeTKi». «CTPOeHHE » ACTHTENLHON KeTKH», «CTpoeHue
XpOMOCOMY, «(TpoeHe MIPOKapHUOTH 1€CKOM KIETKHY.

JlaGopaTopHbie n npaKTHyeck . paboTh

HaGmonenwe kieTox nacte. i uil U JKUBOTHbix 10 MUKPOCKOTIOM Ha FOTOBBIX
Hpenapaie . ;

Cpasrenue ¢ 0ocHHS KITTOK PACTEHHil ¥ KHBOTHBIX (MOXKHO B (hopMe
Tabnuie)*.

IlpuroToBsi. Hue ¥ OMHMCAHHE MUK] OTIPENAPATOB KJIETOK PACTEHMIA.

OcHoBHbIe HOHSTHS. Dyke 9T ~c..as KieTka. Kierounas mem6pana,
LUTOIIa3Ma, spo. OCHOBHBIEC OpraHouab! i1 u. OCOOEHHOCTH PaCTUTENIBHON U
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JKWBOTHOM KJIETOK. XPOMOCOMbi. KapuOTHIL. J{rnov THbIM U TaryIOMHbIHA HaOOpbI
xpomocoM. [IporapuoTHdecas Ki1eTka, GakTepus.

Tema 2.4 g

PEAJIM3ALAS HACJIE/ICTBEHHOW HHOOPMALIMHN

B KJIETKE (3u4)
JIHK — HocuTeb "aciec (BEHHOH HEGOpMALIAH. [eHeTH4YEeCKH#A KO, ETO

cBolicTBa. | 2H. buocuuTes den: .,
Jdemoncrpau 1. Tabmu 2 «I eHeTHYeCK Ui Kom», cxema «brocuHTe3 oenkay.
OcHosHble 1oH " ust. [ eHeTHeCKUH KO, "HUILIET, TeH. TpauckpuIusi,

TPAHCIISALMS, M TPHYHbIH CHHTES.

Tema 2.5

BUPYChI (14) u 1 9ac K.p.. 10 TeMaM « CTpOSHHE 3YKapHOTUYECKOH 1
TPOKAPUOTIYECKOM KIETOK», «P- TH-arus HaclleJCTBEHHON HH(OPMALIUK B
KieTKey. «Bupyc s

Bupychl — Hek "eToqHAs HOPMA KUZHH. OcolcHHOCTH CTPOEHHS U
pa3MHOKeEHHs. 3HaYeHe B NPAPONE 11 XW3HU HEJIOBEKa. Mepbl TPOQUIAKTHKH
PACTIPOCTPAHEHHMS BUPYCHEIX ~ 507 72 . it IMpodpunaxruka CITMa.

Jlemonctpanmsi. Cxema «CrnoeHHE BUPY 222, rabnuna «IIpodunakruka
CITh Ja».

OcHoOBHbIe MoHsTHSL. Bupye, 6akTeprodar.

Pasgen 3

OPIAHUK M (59 9)

Tema 3.1

OPTAHM3M — EJIMHO:: 1{EJiuE. MHOTOOBPA3HE XMBBIX

OPI'AHU3MOB (1 1)

MHOroospasie ONFraHU3MOs. UHOK TeTOYHBIE i MHOTOKIETOHRIC OpraHu3MBl.
KosioHMY OZHOK..2TOYHBIX ¢, FaHU3MOB.

Jlemonctpaimsi. Cxema «MuorooGpasye - ;raHH3MOB».

OcyoBHsIe oHTHS. OHOKIETOUHEI®, MHOTOKJIETOYHbIC OPTaHU3MBL.

Tema 3.2

OBMEH BEILECT®? ¥ [TF=BPALIEHVE JHEPTWM (5 4) DHepreTHuecKun
06MeH — ~OBOKYIHOCTB PEaKy ! .. PacierIeH s CII0KHBIX OPTaHHHECKUX BEINECTS.
OcoBerHOoCTH 31 “preTudec’ To 00MeHa y TPHOOB 1 GakTepui.

Turmsi muTaRus ABTOTPOMBI 1 rerepoTportsi. UCOOEHHOCTH oOMeHa BEelIeCTB Y
JKHBOTHBIX, pac. "eHmi 1 GakTepnid. [L.acTuyeckui oomeH. POTOCHHTES.

Jlemouncrpanuns. Cxema «ilytH 2TA00JIM3Ma B KIIETKEY.

OCHOBHBIE MOHATHS. MeTat0Tu3M, JHEp ! €L 1eCKui 0bMeH, TIaCTHYECKUH
o6Men. AT®. ABTOTPOQSI, rete” pohbl. POTOCHHTES.

Tema 3.3

PA3MHOXEHVE (64)
Jlenenne K >TkA. MHTO3 — OCHOT2 POCTA, PETeHepalliH, PasBUTHA 1 Gecrionoro

pasMHOXeH!s. PasmHOXer#e: feCr "TiC - 1 TIONOBOE. Tuns: Gecnonoro
pa3MHOMKEHMS. 74

-



B TV T T T

e

= r——x

g

Tlonosoe Pa3MHOKEHHUE. O6r  HB2HUE TONOBLIX KIETOK. Meiios.

OnJI0fOTBOPEHY® Y /KABOTHLIX U pacTeauii. Bruosor1deckoe 3HaIeHNE
OmIoNOTBOpeHus. VICKycCTBEHHOE OMBUICHHE Y pé. TeHHH ¥ OIUIOZIOTBOPEHHUE Y

KUBOTHBIX.
JlemoHCTpaUHe. Cxemb! ¥ a6 «MHATO3 meiio3», «amerorenes», « THIIbl

6ecroioro pazMHOKEHUSD), «CTpoeHye SHUCKNICTKHE B CHepMaTo301Ia».

OCHOBHBIE [IOHATHS. JKuzHeny HIi 1HAKI KIeTKH. MuT03.6M0JI0THYECKOe
spavenue. THIBl GECTIONOro pasMHONKE s, [TonoBoe pasMHOXKEHME H €r0
GHOTOrMUECcKOe 5HAYSHHE. ra31eNLHOMONbIC opra~u3Mbl U repMadpOIUTHI.
SinexneTka v ~rnepMaTo3onl. [ameToreses. ./Iei03, GHOIOrHYecKoe 3HaUCHHE.
OnNONOTBOPEHHE: HAPYKHOE 17 BHYTDE! 1C€. JIBoiiHOe OIIOAOTBOPEHHE 1
pacTeHuM.

Tema 3.4
UHJNE UIYAJTLHOE PALoUTHE OPI'AHM3MOB (OHTOFEI—IE3)

(64)
[IpsiMoe H HETIp»MO€ pa3BUTHE. AMOpPHOF " THHBIH U OCTIMOPHOHANBHBIH
repuobl pasprTHs. OCHOBHEE ATallbl svbproreresa. [ IpiyrHbL HapyILeHUH
pasBUTHs OpraHu3Ma.

OuTOreHes UenoBe: ™ PenpuyKTHBHOE SA0pOBBE; €r0 3gaueHue Ui Oy Iy umx
nokolern!i Jiogeit. TIocneAcT? 1. BILSHES alKOTOm, HWKOTHHA, HAPKOTHUECKHX
BelIECTB HA PA3Ei(THE 3@pO/ " ulld JeJIeBex . [Tepwotbl TOCTIMOPHOHANBHOTO
pasBHTHS.

Jlemoncrpainsi. TaGmiiie!: «OcHOBHEI® CTA|H OHTOreHes3ay, «lIpamoe 1
Henpsmoe passuTyey. Tabiniisi, G o1 padur.arpaMMbl 4 CTATUCTUYECKUE
JlAHHbIE, JEMOBCTPUPYIOUIHE [1OCTEACTBUA Sl LA HHA HeraTHUBHBIX (aKTOPOB CPEbL
Ha pa3BUTIE OPraHU3Ma.

OcrosHbie nousTus. OaTorenes. Truiib! Pa3BUTHs. MPIMOE M HeTIpSIMOe
(pa3suTHe ¢ MeTay OPHO3OM). Jrarnsl SMOPHOHAIIHIOTO Pa3BUTHA. Ileprosi
[OCTSMOPHOHE 'BHOTO Pa3BUTHs. Bpe THOE BIIMAHHE KypeHus, ajikorojis,
HAPKOTHHYECKHMX Nperaparos = par 1 . OpraHM3Ma i IPOJIOIDKATENLHOCTD XKUSHA

Tema 3.5

HACJIEJICTBEHHUCTB U P3MEHUMBOCTD (174)

Haciie ¢ TREHHOCTH ¥ K3MEHYHBOCTEL —— cBolicTBA Opranu3Ma. I eHeTHKa —
HayKa O 3AKOHOMEPHOCTAX HACTEICTBEHHOCTH # ¥ MEHUYUBOCTH.

I'. Menzeni — OCHOBOMOIOKHUK TeHeTV. 4. 3aKOHOMEPHOCTH Hacie/10BaHu,
yeranosiienHsie . Menneney Mo#ori’” pUiHOe CKpelldBaHue. TTepBblii 3aKOH
MeHienst — 3aK0H JOMHHUPOBAHHA. Bropoii 2axor MeHzens — 3aKOH
pacuierieHys. JaKoH ¢ < TOThl raMeT. JIuru6puiHoe CKpenMBaHue. Tpetuii 3aKOH
MeHieNsi — 3aKOH He3aBHCHMus O Ha s 2 10BaHU. Ananusupyollee CkpeluBanme.

XpOMOCOMHA.. T€OPHS E...IEACTBEHHOCTH. CrereHHOe HacjeJOBaHKHE
PA3HAKOB.

CoBpeMeHHbIe TIPEICTABNIEHIS O TEHE 1 TEHOME. B3aumojieicTBHE FEHOB.

Teneruka nona. TTonossie xpoMuvoMbL. CleneHHoe M10JI0M HaclleloBaHHUE.




3aKOHOMEDHOCTH H:.vicHIHBOC™ 1, Hacneacrsennas u nenacnencraennas
H3MEH4MBOCTH. Koanukanrontas usvenunBocts, KombunatusHas u
MyTalHOHHas H3MEHYMBOCT 5. MyTamuu, Tuner myrawuii. Myrarennsie (haxTops.
SHAYEHHE reHETHKH J15 MeHLHH L. Biiis.aue myrarenos na OpraHu3M
denoseka. Haciencraennnie Gonesny u- OBeKa, UX TIPUYKHBI U TPODHIAKTHKA.
HAemoncrpauss. Cxemsi, imoc ‘PHPYIOTIH® MOHOrHOPH/IHbIE M IHTHOPHAHBIE
CKpeLMBaHUs; CUEMIS ' ¢ Hac/el0BaHHe [IpU3HAKOB; MIEPEKPECT XPOMOCOM;
HacleoBatiue, CIenieHHOE C [iLJI0M. 1Tormepsl Mo bHKaLMOHHbII

HMSMEH'LBOCTH. | IaTepuan (. 1eMOHCTPHpY OmmIHe BIusHHe MYTareHoB Ha OpraHu3M
YeJI0BeKa.

JaGoparopubie u npaxTuueckne p26oTsI

Coctapienme npocreiimy: cxen, CKpelMBaHus*.

Pemenue snementaprsix redetnyeckux 3a/a4H.

Msyser ¢ usmenuusocty (1 . «CH'e MOIU(KKAIHOHHOH H3MEHYHBOCTH Ha
OCHOBE ¥3YUCHV “ (DEHOTHI? KOMHATHbBIX K CEIBCKOXO3SHCTBEHHBIX pacTeH T )** .

Boisnenve ne- annkos MYyTareHoB B Ok kaiollleii cpesie (KOCBEHHO) U OLeHKa
BOSMOMHBIX NG NeACTBMH UX BIMSHL.I HA OPraHH3M,

OcHoBHEIe oHsTHS. Hac: .oTr  noers U M3MEHYMBOCTh. ['eHOTHII, peHoTHN.
l'ubpunonoruyecxuii METOZ, C"peIlBaHue [\ MHAHTHBIH, PeLleCCHBHDIH. I'eHsl,
annesid. 32K0HOMEPHOCTH HACTE ~ 3aiiug NPU3HAKOB. 3aKOH YHCTOTHI ramer.
AHaIM3UPYIOILee CKpEUBAKHe. XPOMOCOMHas! TeOPHS HAC/IEICTBEHHOCTH.
l'enernueckue kaprer. Cepon. AYTOCOMBI, IIOTOBE. 2 XPOMOCOMEBL
Konuduxanuo nas usmenumsocrs. Kombunarusras u myraunonnas

H3MEHYHBOCTh. MyTarenrrie ' nr: iacnencrenuele 6one3nn. Meauko-
TCHETHYECKOE KOI/CYTETHPOB: 11e
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‘ Tema 3.6

OCHOBBI CEJTEKITAL:. BMOTEXHOJIOTH A (4y)

OCHOBBI CE/TeKLUM: METOBI M TOCTIKEE, 1. I'eneruka - Teopetnueckas ocuopa
cenekuun. Cenekuys. Yuenne H. M. Barwiosa o LEHTPax MHOrooOpasus u
TIPOMCXOXKICHUS KyJIBTYPHBIN pacTeHuit, OCHORHEIe METO/1bI CEeNIEKLIUHN:
THOPHUIM3ALHS, ACKYCC ~ HHBIH 0160p. OCHOBHBIE TOCTHXEHHUS H HarpaBJIeHus
Pa3BUTHS CUEPEMEHHOM CENTeKLi.u.

buotexnosor i: AOCTH>.. HHUS ¥ IEPCIECKTHBEI Na3BUTHS. | eHHAs HHKEHepHs.
Knonuposantie. I'c.ietugecky MOZHMUIAPO  HHBIE OPTrAHHU3MBL DTHUECKHE
ACTIEKTBI Pa3BUTHA HEKOTOPBIX HCC/IE/(0RAHAH B GHOTEXHONOMHH (k10oHMpOBaHUe
YeJI0BEKa).

HAemoncrpanus. Kanra-cxcva «LleHTpb: MHOr006pPa3Hs H NPOHCXOMKICHHAS
KYNBTYPHEIX pactennii». [epSa; ..oie Matenuans u KOJUIEKLIUM COPTOB KYJIbTYPHBIX
pacrenvii. Tabmiusl: «[Tope s noMaiummx KUBOTHBIX», «CopTa KyJIbTypHBIX
pacrenuit». CXeMt co3maiius reHeTHYecKy MOIHQUUVPOBAHHBIX MPOIYKTOB,

KIOHMPOBAHMS OPraHu3MOB. Matepui s, WIUTFOCTPUPYIONIHE JOCTHIKEHUS B
obnacTy GUOTEXHONOrUH.




DKeKypeus

MHuoroo6pa3ue COPTOB PacTeHHUii 1 MOPO/L KHBOTHBIX, METOABI X BBIBEACHHUS
(bepma, ceNeKLMOHHAs CTAHIINS, CeIbCKOXO3MHCTBEHHAs BBICTABKa).

JlaGopaTopHbie 1 IpaKTHYecKHe paboThI
AHaJIU3 ¥ OLICHKA STHYECKHX aCIIeKTOB Pa3BUTHs HEKOTOPBIX HCCIEeN0BaHHi B
0MOTEXHOJIOT HH.

OcHosHble noHATHS. CeneKius; THOpUAX3aLUs 1 0T60p Copr, nopoJa, mramm.
Buotexnonorus. [ exnnas naxkenepust. Knonupopanue. [ eHeTHIECKH
MOIM(PUIMPOBaHHbIE OPraHU3MBI.
3aksrouenne(24)

VyeGHo-TeMaTHYECKOe JIAHHPOBaHHE

Ne Ha3sBanue TeMbl Koanuecrso | JlaGopatopHbie
; ~ 4acoB H NpaKTHYeCKHe
n/n paGoThI
Pasnen 1. Buosiorusi kak Hayka. VieToabl 5
HAYYHOI'O NO3HAHHSA
Temal.l. Kpatkas uctopus pa3BUTHS 2
ouonoruu. Cruictema OMOTOTMYECKUX HAYK.
Tema 2.2. CyuiHoCTb 4 CBOICTBA XXHBOTO. 3
VpOBHH OpraHU3alldk ¥ METO/IbI NIO3HAHKA
JKHBOW NPUPOJIbIL.
Pasnen 2. Kinerka 22
3. | Tema2.l. VicTopus u3y4eHHs KIETKH. 1
KneTouHas Teopus. ‘
4 Tema 2.2. XAMHUYECKHUI COCTAB KIIETKH. 10
45 Tema 2.3. CTpoeHHe 3yKapuOTHIECKOH U 6 3
NPOKAPUOTUUECKON KIIETOK.
6 | Tema 2.4. Peanwzaums HacjeCTBEHHOH 3
nH(GOpPMALUH B KJIETKE.
7. | Tema 2.5. Bupytsl : 2
Pasjgen 3. Opranusm 39
8. Tema 3.1. Opranusm —€IHHOE LIEJIOE , 1
MHOroo0pasue XUBBIX OPraHH3MOB.
9. | Tema 3.2. O6MeH BeLIeCTB U IIPEBpALLIEHNE 3
JHEPrHH.
10. | Tema 3.3. PazmMHOXKEHHE 6
11. | Tema 3.4. VinguBuayanbHOE pPasBUTUE 6
opraHu3mMoB. OHTOTeHE3.
12. | Tema 3. 5. HacnenCTBEEHOCTD 17 3
H3MEHYUBOCTD.
1 13. | Tema 3. 6. OCHOBEI CENEKLHH . 4
broTEXHOIOTHSL.
3akil0ueHHe 2
Hroro: 68 6 g
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Copeprxanue yueOHOTO npeaMeTa
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Beenenue (1 4)
Pasgen 1 BUJ (42 u)

Tema 1.1

JYICTOPUS DBOJIIOLIMOHHBIX UJIEN (8 1)

VicTopisi 3BOMOIMOHHBIX kieil. PasBuTue Guonorun B A01apBHHOBCKHI NEPHOA.
3nasenue pabor K. Jlummes, yuenus XK. B. Jlavapka, Teopun XK. KroBbe.
Tpennockinky BosHuKHOBeHHs yueHusa Y. JlapprHa. JBOMOLMOHHAS TEOPUS Y
JlappuHa. Poib 3BOMIOLKOHHOM Teopud B (QOPMUPOBAHUH COBPEMEHHOMN
€CTeCTBeHHO-HAY4YHO! KapTHHLI MUpa.

Jlemorcrpanus. Kapra-cxema mapmpyra mytemectsus Y.Jlapuna. I'epbapHbie
MaTepHasIbl, KO/UIeKIyH, poTorpaguu ¥ ApyrHe MaTepuaibl, TOKa3biBaIOIKMe
WH/MBH/LY A/ bHYIO U3MEHYHBOCTE U PasHOOOpasie COPTOB KyNIbTyPHBIX PaCTeHHUH
¥ IOPOJI IOMAITHUX KHUBOTHBIX.

OcuoBHBIe nousTHs. JBomorms. KpeaunonnsM, TpaHCGOPMU3M, SBOIOLMOHK3M.
I'pyrnroBas ¥ WHAMBULYaNbHAs M3MEHYHBOCTE. ICKYCCTBEHHBIH or6op. boprda
3a cymiecTBoBanue. EcTecTBeHHBIH 0100D,

Tema 1.2
COBPEMEHHOE ABOJIFOLIMCHHOE VYEHHUE (17 1)
Bun, ero kputepuu. Ilomynsiys - CTPYKTYpHas CJIMHMLA BHJA, C/HHHIIA

spomolkK. CHUHTeTHdecKass Teopusi dBomonud. JIBwxyue CHJbl SBOJIOLMM:
MYTalMOHHBIH POLIECE, 110Ny ISAUOHHBIE BOJIHbI, 130K, ecTeCTBEHHBIN 0TOOP; UX
asHAe Ha redoMOH T nomymsuy. JIBixyImil B cTaGUIM3UPYIOLIMH eCTeCTBeHHbIH
0T60p. A/anTaluy OPraHM3MOB K YCIOBMSM OOHTaHMA KaK pesysibTar JeicTBAs
ecTecTBeHHOro otbopa. BumooOpazoBaHue KaK pe3ylbTaT 3BOJIOLMH. Cnocobsl ¥
1lyTH BUIOO0OPa30BaHNs.

CoxpaHeHue MHOrooGpasus BHIOB KaK OCHOBa YCTOHYHBOTO Pa3BUTHS Guocteps.
I'MaBHBIe HAMpABIEHMS O~BOMICLAOHHOrO Tpolecca. BHONOrHYecKH# mporpecc ¥
Guonoruyeckuii perpecc. IIpHuKtsI BEIMMPAHUS BU/IOB.

JlokazaTeNbCTBA 3BOMIONNY OPraHu4eckoro Mupa.

Jlemonctpanus. Cxema, WITIOCTPUPYIOIas KpUTEpUH BHJA. Tabnuupl U CXEMBI:
«/lpwxkyime cunbl  sBomouuH», «0O6pasoBaHHe HOBBIX BHJIOBY, «CxoncTso
HAUANBHBIX  CTamuii  SMOPHOHANIBHOTO PA3BUTHsS I03BOHOYHBIX». ['epbapuy,
KOJUIEKLIHH u Ipyrue HarJjsJHble MarepHuaisbl, JIEMOHCTPUPYIOLLIHE
NPHCNIOCOGIEHHOCTD OPraHM3MOB K Cpelle OOUTaHUs ¥ Pe3y/IbTaThl BHI000pa30BaHusA.
Tabnuupi, MyJs/kd W JAPYTHE HarjijHble MarepHajbl, AEMOHCTpHpYIOLIME
[OMOJNIOTMYHBIE ¥ AHAJTOTMYHBIE OpraHsl, WX CTPOEHHE M NPOHUCXOXICHHE B
HTOTEHE3€; Py/IMMEHTEl < 1 aTaBU3MEIL.

JlaGopatopHsie u mpakTuueckne pabotel 1 Ommcanue ocobeil Buaa IO
ophoI0THYECKOMY KPUTEPHIO™ ™.

/1



BuisiBICHHE 13MEHYMBOCTH y 0c00ell OHOrO BUAA.
BeisiBIIEHUE IPUCTIOCOOIEHN OpraHK3MOB K cpefie obuTaHus™.
DKCKypCus
Muoroo6pasue BUI0B (OKPECTHOCTH IIKOJIB).
OcHOBHbIE TOHATHS. Bu, nomynsius; WX KpUTEPHH. Ienodonn. JlBwxyiiue
CHTsl SBOJIONMM: MYTALMOHHBIA [pOIECC, J MOMNY/SUHOHHBIC BOJHEI W30JISLIHS, g
ecTecTBEHHBIH 0TOOp. JIBHKYLUWMHA 1 cTabuusupyiomuii 0t60p. Crocodsl ¥ MyTH
BH1000pa30BaHuUs. .
Tema 1.3
TPOUCXOX IEHUE XKM3HW HA 3EMIIE (8 1) i
Pa3BuUTHE NPEICTABICHAA O BOSHUKHOBCHUH JKU3HHU. Onsitel ®. Penn, JI. INactepa.
TUroTe3b! O MPOUCKOKIAEHUM KU3HH. ~
CoBpeMeHHbIe B3MJISAbl HA BO3HMKHOBCHHC OKM3HH. Teopuss OnapuHa —
Xonjeiina. Yci0)KHeH e KUBBIX OPraHH3MOB Ha 3emiie B [IPOLecce IBOJIIOLIUH.
Jlemonctpauusi. Cxemsl: «Bo3HUKHOBEHHE OJIHOKJIETOYHBIX JYKapHOTHIECKAX
OpraHM3MOBY», «DBOMIOLN PACTHUTENBHOrO MUPa», «DBOITIONMST KUBOTHOTO MHUPay. :
PenpoiyKiiyyi KapTHH, W300pakarouux dbrnopy u hayHy pasIH4HBIX 3P U MNEPUOLIOB. |
OKaMeHeJI0CTH, OTIIe4aTK| OPraHU3MOB B JIPEBHUX MOPOJIAX.
JlaGopaTopHbIe U NIPaKTHIECKHUS paboTsl
AHaM3 ¥ OLIEHKa Pa3TuYHBIX THTIOTe3 IIPOUCXOXKACHUS XKU3HH.

-§
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b
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DKCKypCeHst
VicTopust pa3BUTHS XKM3HY Ha 3emie (xkpaeBeuecKui My3ed). |
OcHoBHble moHsTHA. Teopus OnapuHa — XonaeitHa. XWMHU4YECKas 3BOJIOLUA. !

Jonornueckas ssontors. [ocTeneHHoe yC/IOKHEHHE OpraHK3alliy 1 NPUCTIOCOOTIEHHS
K YcroBHUSIM BHEIITHEH CPe/ibl Opraiu3MoB B IPCIECce SBOJIFOLUH.

Tema 1.4
[MPOUCXOXIEHHUE YEJIOBEKA (9 1)
[unoTe3s! MPOUCXOXKAESHHS YeI0BeKa. [Nono)kenue 4enoBeKa B CUCTEME JKUBOTHOIO

mupa (kiacc MiekomuTaomye, oOTpia Tpumatsl, pox Jlioxu). DBomouKs HeloBeka, ]
OCHOBHBIE 5Tambl. Pacel uesioBeka. IIPOMCXOXIEHHUE 4ETOBEUECKUX paC. Bunosoe

¢IMHCTBO YEJIOBE1eCTBA.
Jlemonctpamus. Cxema «OcHOBHBIE STalbl DSBOJIIOIMU 4YEJIOBEKAY. Tabnuisl,

J1300p@KAIOIIIHE CKEJEThI YeN0BeKa i MO3BOHOUHBIX KUBOTHBIX.

JlaGopaTopHble U MPaKTHIECKHe paboThl

BhisiBNIeH e IPU3HAKOB CXOZICTBA 3apO/IblilieH YenoBeka 1 Apyrux MJIEKOTIUTAOLLMX !
KaK 10Ka3aTeIbCTBO UX POACTEA.
., AHaju3 ¥ OLEHKA Pa3THYHBIX TUIIOTE3 MIPOKICXOKACHUSA HE/I0BEKa.
DKCKypCHst i
[TpouicXoX/IeHHe M SBOJIOLMSA HEI0BeKa (vctopudeckuil WM KpaeBeAYeCcKHH
My3e#t).
Ochoubie monsTHs. [Tpomcxoxaenye denoBeka. OCHOBHBIE STamllbl SBOJTIOLIMH.
Jpikyliye CHUTBI aHTPOTIOTeHe3a. JenoBeuecKue packl, X EHHCTBO. i

4%



Paznen 2
SKOCHUCTEMBI (24 1)

Tema 2.1

DKOJIOTMYECKHUE ®AKTOPBI (7 1)
¢« Oprasusm 1 cpena. [Ipeamer ¥ 3a1a4y HKOJIOTUH. DKoJoruueckue GaKkTophbl Cpeibl
(abuotryeckue, OGUOTHYECKHE, AHTPOIIOICHHBIE), X 3HAYEHHWE B KWU3HHU OPraHU3MOB.
3aKOHOMEPHOCTH  BIMAHHS  SKONOTHYECKMX  (AaKTOpPOB  HAa  OpraHM3MBI.
B3anMoOTHOIIICHHS MeXAy opranu3Mamiu. MeXBUIOBbIE OTHOIUEHHUS: MapasHTH3M,
XHUIHAYECTBO, KOHKYPEHLHs, CUMOHO3.

Jlemonctpaumsa.  Harnmsigesle — MaTepualisl,  JEMOHCTPUDYIOLIME  BIUSHHUE
3KOJIOrHYECKHX (PaKTOPOB Ha XKHBble OpraHn3Msl. [IpuMepsl cuMOno3a B NpHpo/ie.

OcHOBHbIE MOHATHS. DKonorus. BHemHss cpena. DKxonoruyeckue (aKTOpBL.
AbHoTHYecKue, OuoTWUeckWe ¥ aHTponoreHHsle  (aktopbl.  Ilapasutusm,
XUIIHUAYECTRO, KOHKYPEHIIMSI, cHMOHO3. Dxosoruyeckas HMLIA.

Tema 2.2

CTPYKTYPA SKOCUCTEM (8 u)

BunoBas ¥ mpocTpaHCTBEeHHas CTPyKTypa 5KocucTeM. [luiueBblie CBSI3H, KPyroBOpoT
BElECTB W TPEBPAlleHUs YHEPTHK B SKOCHCremax. [IpHYMHBI YCTOHYMBOCTH M CMEHbI
sKocHcTeM. BimsHue denoseka Ha OSKocHCTeMbl. ckyccTeHHble coofuiecTBa —
arpoLEeHO3bI.

Jlemonctpamus. Cxema «IlpocTpaHCTBEHHast CTPYKTypa JKOCHCTEMBI (SPYCHOCTbH
PacTUTENLHOrO cooliecTna)». CxeMbl ¥ TaOHUIb], IEMOHCTPUPYIOLIKE [ULIEBbIE LUETTH 1
CeTH; SKOJNOrMYECKHe MUPAMHIIbl; KDyrOBOPOT BELUECTB M SHEPrHH B SKOCHCTEME.
~ JlaBopatopHble ¥ NpakTHIECKHE PabOTh!

Cocraiienue cxeM Nepeayu BelecTsa 1 dHepruH (1eneit miTaHus) B 9kocucTeme™.

BhisiB/IeHHE aHTPOTIOTEHHBIX M3MEHEHHI B YKOCHCTEMax CBOEH MeCTHOCTH (B Buie
pedeparta, mpeseHTaLkN, CTEHAOBOrO TOKIana 1 mp.)**.

CpaBHHTE/IbHAS XAPAKTEPUCTHKA MPUPOIHBIX JKOCHCTEM M arpo3KOCHUCTEM CBOEH
€CTHOCTH.

HccenoBanue U3MeHeHHH B 3KOCHCTEMAX Ha GHOTOrHYECKUX MOZEIIX (aKBapuyM).

" PerieHre 3KONOrMYECKUX 3a1au. <

DKCKypeus

EcrecTBenHbie (Jec, TIOE U JIp.) U MCKYCCTBEHHBIE (TIapK, cajl, CKBep LIKOJIbL, Gepma 1
Ap.) 5KOCHCTEMBI. 3

OcCHOBHbIE TIOHATHS. DKOCHCTEMa, GUOreoiieHo3, 6uoLeHo3, arpoleHo3. I1poayueHTsl,
KOHCYMEHTEHI, peayleHTsl. [TunieBrie Henu 1 CeTH.

Tema 2.3

BUOC®EPA — I'JIOBAJIBHASI SKOCUCTEMA (3 1)

Buocgepa — riobansHas skocucTema. Coctas u cTpyKTypa 6uochepsi. Yuenue B. W
Bepuazckoro o Guocdepe. Porns xkuBsix oprarn3mos B Guocdepe. Buomacca 3emin.
Buosnoriuecknii KpyroBOpOT BeHIECTB (Ha TIpMMepe KpyroBOPOTa BOIBI M YIJieposa)

: : L. _ 13




JlemoncTpaims. Tabnuipl U CXCMBIL: «CrpykTypa ouocheps», «KpyroBopoT BOJABI B
6uocdepe», «KpyrosopoT yriepozaa B Gruocthepe». HarisHbIi MaTepua, OTpaXKalomuH
BIJIOBOE pa3Ho00pasue XKHBbIX OPraHu3MOB Guochepsl.

OcHosHbie nonsTus. buochepa. XKisoe BemecTBo, OMOreHHOE BEILIECTBO, KOCHOE

BEIeCTBO, OoKOCHOE BelecTso. bromacca 3eMiu.
Tema 2.4
BUOC®EPA U YEJIOBEK (6 )

 buocepa u uenoek. [obanbHble SKOIOrHYECKHE npobnemMbl M MyTH HX
peienysi. 11OCHENCTBUS JESTEIBHOCTH HelnoBeka JUIA OKpy’)Karolei cpessl.
[IpaBuiia MOBefeHUs B Mpyupoji. HO# cpepe. OXpaHa MpUPOABI U PallMOHANILHOE

JICTIONIB30BAHME MIPUPOJIHBIX PECYPCOB.

JlemoscTpamus. Tabiauupl, AUTOCTPHPYIOLUIMe IJI00aNbHBIE IKOJIOTHYECKUE
npo6aeMbl | MOCNEICTBHS [esTeIbHOCTH YEJIOBEKa B okpyxaroiiei cpene. Kaprsl
HAIMOHATBHBIX 1aPKOB, 3aI0BEIHUKOB U 3aKa3HuKoB Poccuy.

JlaGopaTopHbie 1 MpaKTHYecKue paboThl

AHAIU3 W OLEHKA TOCHENCTBHH COGCTBEHHON NESTENBHOCTH B OKpYXKaroLleH

cpere. L

AHAJIH3 1 OIEHKa r1100aTbHBIX SKONOrHYECKHX IPOOTIEM | ITyTeH UX PEIIeHHUS.

OcHOBHble TIOHSTHS. [ 0oGanbHble SKOJIOTHYECKHe MpOoOIeMbl.
NPHPOJIOIIONB30BAHHKE.

npupozpl.  PairoHanpHOe
3aTOBE/JHUKK, 3aKa3HUKH. KpacHast KHHTa.
3axmouenue (1 1)

VyeOHO-TeMAaTHYECKOE ILIAHHPOBaAHHE

HammonanbHbIe

Oxpana
MapKy,

! Ne HasBauue TeMbl | Koanyectso | JlaGopaTopHbie ]
| ! 4acoB W PAKTHYECKHE |
\ /g : paboThl
, | \ Beenenne 1
Fi Pasnen 1 BUJL e 42 5
| 2. [Tema 1.1. McTopus 3BOJIOLIHOHHBIN HIEH. 8
ema 1.2 CoBpeMeHHOH 3BOJIFOITMOHHOE 17 3
y4EHHE .
Tema 1.3. Ilporicxox/eHre )KU3HU Ha 3emie 8
Tema 1.4. ITpoucxosxaieHre YenoBeKa. 9 2
3. |Pasnen2 IKOCHCTEMbBI 24 4
Tema 2.1. Dxonorageckue GakTopel. 7
Tema 2.2. CTpyKTypa S5KOCUCTEM. 8 2
Tema 2.3. Buocdepa- rnodanbHast 3
9KOCHUCTEMA.
Tema 2. 4. Buocdepa 1 4ENOBEK. 6 2
Uroro: 66 9
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-HPOHyMepOBaHO, TPOLIHYPOBaHO H |
cxpenﬂ;yo neyaTbio
7




