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IlosicHuTe ILHAA 3aIMCKA

®enepanbubiii 3akon ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuM B
Poccniickont @enepanun»;

denepanbHbIi  0a3UCHBIM  yUeOHBIM IUJIaH, YTBEPXKJICHHBIM IMPUKA30M
MunucrepctBa oOpazoBanusi Poccuiickoit @enepanuu ot 09.03.2004 No
1312 (manee — ®BYI1-2004);

@enepanbHblii  KOMIIOHEHT  T[OCYJapCTBEHHOIO  CTaHAapTa  OOIIero
oOpa3oBaHMsl, YTBEP)KICHHBIA MpHKa30oM MHUHHUCTEPCTBA OOpa30BaHMS
Poccuiickoii ®epepanuu ot 05.03.2004 Ne 1089 «OO6 yTBepKiaeHUU
denepanbHOrO KOMIIOHEHTa TOCYJApPCTBEHHBIX CTAHIAPTOB HAYAIBHOTO
00111ero, OCHOBHOTO OOIIETO U cpeaHero odmiero oopazoanus» (st VII-XI
(XII) xmaccoB);

[ToctanoBnenne denepanbHON CIyKObI O HAA30PY B cepe 3alIuThl MpaB
noTpeduTeneil u 0aronoayyrs 4eaoBeKa W [ JTaBHOTO rocyJapCTBEHHOIO
canutapHoro Bpaua Poccuiickoit ®enepanuu ot 29.12.2010 Nel89 «O6
yrBepxkaeHnu CanlluH 2.4.2.2821-10». «CaHUTapHO->IMAEMHOIOTHYECKUE
TpeOOBaHUS K YCIIOBUSIM 51 OpraHHU3alHH oOy4eHus B
00111e00pa3oBaTeNbHbIX yUpeKACHUIX» (¢ u3MeHeHusiMu Ha 29.06.2011)
(manee — CanlluH 2.4.2. 2821-10);

[Tucemo JlemapTaMeHTa TOCYJApCTBEHHOM TOJUTHUKA B 0O0pa3OBaHUU
MunucrepctBa obpazoBanus u Hayku P® ot 04.03.2010 Ne03-413 «O
METOAUYECKUX PEKOMEHAAIMAX 10 PEATN3ALINH 3JIEKTUBHBIX KYPCOBY;

denepanbHBI TIEpeUeHb YYCOHMKOB, PEKOMEHIOBAHHBIX M JIOMYIICHHBIX
MunucrepcTtBoM 00pa3oBanus U Hayku 1o [Ipukazy MO PO ot 31.03.2014
Ne253,00I1 HOO, OOIl OOO, onobpenubix PemepaibHbIM YyUeOHO-
METOJIMYECKUM OO0BEIMHEHHEM I10 o0meMy oOpa3zoBanuto. [IpoTokon
3acefanus ot 8 anpens 2015 r. Nel/15;

[Ipuka3z MunucrepcTBa oOpa3oBanusi u Hayku Poccuiickoii deneparuu ot
14.12.2009 Ne 729 «OO6 yTBEepXKIACHHHM TIEPEUHS  OpTaHHU3AIUH,
OCYILIECTRIISIONMINX HW3JIaHUE YYEOHBIX MOCOOWH, KOTOpBIE JIOMYCKAIOTCS K
UCIIOJB30BaHUIO B oOpa3oBaTeIbHOM  MpollecC€ B HMEIOUIUX
TrOCYJapCTBCHHYIO aKKPEAWTAIIMI0 W PEATU3YIONUX 00pa3oBaTelIbHbIE
mporpaMMbl 00IIeT0 O0Opa3oBaHUs O0O0pPa30BATENBHBIX YUPEKACHUAX» (C
M3MEHEHUSIMU );



e VcraB MKOY COIII Ne6 ¢.[lepbeToBKa
e VueOHbiii 1aH Ha 2016 — 2017 y4ueOHBIH 1O

e [lonoxeHue o CTPYKType, MOpAIKE pa3pabOTKA U YTBEPKACHHH pPabOUHUX
MporpaMM y4eOHBIX TPEAMETOB (KypCOB), AUCIHUILINH (MOIYJICH) Me1aroros
MKOY COIII Ne6 c./lepbeToBka

PaGouyasi nporpaMmMa CTAaBMT CJIeayIOUIHe eI 00ydeHus ;

. (dbopMHUpOBaHHE IIEJIOCTHOIO IPEJICTaBICHUS O MHPE, OCHOBAaHHOI'O Ha
IPUOOPETEHHBIX 3HAHUSAX, YMEHUAX, HABbIKaX U crocodax AesTeIbHOCTH;
. MPUOOPETEHNE OMbITA Pa3HOOOPA3HON AEATENBHOCTH (MHAMBUAYAJIBHOU U

KOHHCKTHBHOﬁ), OIIbITA IMMO3HAaHUA U CaMOIIO3HAHUA,

® T[OJTOTOBKA K  OCYIICCTBJICHHIO  OCO3HAHHOTO  BBIOOpA  WHIUBUIYaTHLHOU
o0pa3oBaTebHOU WK MPOGECCUOHATBLHON TPACKTOPUH.

Heabo u3yuyeHuss Kypca 0MoJIOTHM B 9 Kiacce sIBJSIETCH MPOJOJDKCHUE PA3BUTHS
MO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH B
mpolecce MPOBENEHUsT HaONIOJCHU 3a JKUBBIMU OpraHU3MaMH, OUOJIOTUYECKUX
AKCIIEPUMEHTOB, pa0OTHI C PA3IMYHBIMU UCTOYHUKAMH HHGOpMAIUH;

3agaum Kypca: pa3BUTHE YMEHHsl TPUMCHSTH OWOJOTUYECCKHE 3HAHHS JIJIS
OO0BSICHEHUS MTPOIIECCOB U SBIICHUI KUBOU MPUPOJIBI, )KU3HEACITCILHOCTH COOCTBEHHOTO
OpraHW3Ma; HCIIOJIb30BaTh MH(POPMAIUIO O COBPEMEHHBIX IOCTHIKCHHUSX B 00JIACTH
OMOJIOTMM W DKOJIOTHH, O (DaKTOpax 370pOBbsl M PUCKA; pabOTaTh ¢ OMOJIOTHUECKUMHU
npubopamMH, HMHCTPYMEHTAMH, CHPAaBOYHMKAMH; TIPOBOJWTH  HAONIOJCHUS 32
OMOJIOTUUYECKUMU OOBEKTAMU U COCTOSHHEM COOCTBEHHOT'O OpraHu3Ma, OMOJIOTHUYECKUE
AKCIIEPUMEHTBHI;

B cootBerctBM ¢ denepanbHbiM  0a3UCHBIM  YY4E€OHBIM  IJIAHOM  JUIS
oOpa3oBaTenbHbIX yupexaeHuii PO Ha uzyuenue Ouwonmorum B 9 kjacce oTBoauTcs 68
yacoB. PaOouas mporpamMmma mpeaycMarpuBaeT oOydeHue OUOIOTMU B 00bEME 2 4acoB B
HeJIeto B TeueHne 1 yaeOHoro roja.

KoHTpoapHbIX paboT B TeUeHUH rojaa- 6

JlabopaTopHbIX paboT- 6

TPEBOBAHUA K YPOBHIO NOAINOTOBKU YYALLUXCA,
3AKAHYMBAIOLLUX 9 KITACC

B pe3ynomame uzyuenusn npeomema yuawjuecsa 9 Kiaccoe 0014cHblL:
3name / nonumamao
¢  OcoOEHHOCTH KU3HH KaK (POPMBI CYIIIECTBOBAHUS MAaTEPHUU;
o Poab pusnuecknx U XUMUYCCKUX MPOIECCOB B )KUBBIX CHCTEMax
Pa3TUYHOTO HEPAPXUUECKOTO YPOBHS OpPraHHU3aINy ;
¢ (yHIaMEHTaJIbHBIC MOHATHS OUOJIOTHH;
® CYIIHOCTb ITPOIIECCOB OOMEHA BEIIECTB, OHTOT€HE3a, HACJIECICTBEHHOCTH,



M3MEHYHMBOCTH;

* OCHOBHBIE TEOpPUM OHOJOTHHU: KIETOYHYIO, XPOMOCOMHYIO TEOPHUIO
HAaCJE€ACTBEHHOCTH, SBOJIIOIIMOHHYI0, aHTPOMOI€HE3A,;

* COOTHOIIIEHHE COLMATBHOTO U OMOJIOTUYECKOr0 B 9BOJIIOIIMM YEJIOBEKA;

* OCHOBHBIEC 00JAaCTH MPUMEHEHUSI OMOJIOTUUYECKUX 3HAHWUM B MPAKTHUKE
CEJIbCKOI0 XO35IMCTBa, B PAAE OTPaAci€id NPOMBIIIICHHOCTH, NPU OXpaHE
OKpYaIOUIEH CPEbI U 3I0POBbS UEJIOBEKA;

yMeTh

* TI0JIL30BATHCSI 3HAHUEM OOIIEOMOJIOTHYECKHUX 3aKOHOMEPHOCTEH JJIst
OOBSICHEHUS C MATEPUAITMCTUYECKUX MTO3UIAI BOOPOCOB MPOUCXOXKICHUS
U pa3BUTHSA KU3HU Ha 3eMJI€, a TAK)KE Pa3IMUHbIX I'PYII pacTeHUM,
KUBOTHBIX, B TOM YHCJIE€ U YEJIOBEKA;
* 1aBaTh apryMEHTUPOBAHHYIO OILIEHKY HOBOW MH(MOpMAILINU 10
OUOJIOTUYECKUM BOIIPOCAM;

* paboTaTh C MUKPOCKOIIOM U U3TOTOBJISATH NMPOCTEHIIINE NpenapaThl A
MHUKPOCKONIUYECKHUX UCCIIEIOBAHUM;

* pematb I'€HETHYECKHE 3a7a4yd, COCTaBJIATH POJOCIOBHBIE, CTPOUTH
BapUallMOHHBIE KPUBBIE HA PACTUTEIBHOM U )KHBOTHOM MaTEpHUAJIE;

* paboTaThk ¢ yueOHOU U HAYYHO-TIOMYJIAPHOU JTUTEpaATypOil, COCTABISATH

IJIaH, KOHCHEKT, pedepar;

* BJIAJETh SI3BIKOM IIPEJMETA.

Coaep:xanne Kypca

1.BBeaenmne (1 uac)
Mecto kypca «OO011ast OMOJI0THs» B CUCTEME €CTECTHHOHAYYHBIX JUCIUILINH,
a Takke B Ouosiormyeckux Haykax. llexm m 3agaum kKypca. 3HadyeHUE
npeaMeTa JJisi HOHUMAaHUs €JUHCTBA BCEro KUBOTO U B3aUMO3aBUCHMOCTH
BceX yacTei Ouochepsl 3emIu.
2.9BOJIIOIUSA )KUBOT0 Mupa Ha 3emuJie (19 yacoB)
1.MHoroo6pa3ue xuBoro Mupa. OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB
EnMHCTBO XMMHUYECKOrOo cOCTaBa »>XUBOM MaTe€puH; OCHOBHBIE TPYIIIbI
XUMUYECKUX DJIIEMEHTOB U MOJIEKYJ, OOpa3yrolue >XHUBOE BEIIECTBO
ouocdeprl. Kinerounoe ctpoeHne opraHu3MoB, Hacensomux 3emito. OOmeH
BEILECTB 151 CaMOPETYJIS U B OMOJIOTUYECKUX CHUCTEMAX.
CaMOBOCIIpOU3BEICHUE; HACIEACTBEHHOCTh M M3MEHYMBOCTb KakKk OCHOBa
CyLIECTBOBaHMS XKMBOM Matepuu. Poct u paszsutue. PazapaxxumMocts; GOpMbI
n30UpaTeIbHON  peakiMu  OpraHu3MOB Ha  BHEIIHUE  BO3JACUCTBUSL.
PUTMHUYHOCTE MPOIECCOB KUBHECATEIBHOCTH; OUOJIOTUYECKUE PUTMBI U UX
3HayeHue. JJUCKpPETHOCTh )KUBOTO BEIIECTBA M B3aMMOOTHOIICHUE YaCTU U
IIeJIOTO B OnocucTemMax. JHEePTro3aBUCUMOCTD KHUBBIX OPTaHU3MOB; (POPMBI
MOTPEOJICHUS YHEPTUH.

HapcTBa XMBOM NOPUPOABI; KpaTKas XapaKTEPUCTHUKA €CTECTBEHHOM
CHCTEMBbI KJacCu(pUKaAIIUM )KUBBIX OpraHu3MoB. BumoBoe pazHooOpasue.
2 .Pa3zBuTHe OMOJOTUU B JOJIAPBUHOBCKUIN MEPUO
PazBuTne 6monornu B 10JapBUHOBCKUM Mepuo1. ['0CTIOACTBO B HAyKe



npecTaBlIeHn 00 «M3HAaYaIbHON 11eJIECO00Pa3HOCTH» U HEM3MEHHOCTHU
>kuBo¥ npupobl. Pa6ote! K. JInHHEs 110 cuctemMaTuke pacTeHui u
YKMBOTHBIX. DBOJIIOLIMOHHAsI TEOPHUS

K. b. Jlamapka.

3 .Teopus Y. JlapBrHa 0 NIpOUCXOKACHUU BUAOB IYTEM €CTECTBEHHOTO
oTbopa.

[Ipennoceuikn BO3HUKHOBEHUS yueHus Y. JlapBUHA: TOCTHKEHUS B
00JIaCTH €CTECTBEHHBIX HAyK, SKCNEAUIIMOHHbIN MmaTepuai Y. JlapsuHa.
VYyenune Y. JlapBuHa 00 HICKYCCTBEHHOM OTOOpE.

VYyenne Y. [lapBuHa O ecTecTBEHHOM OTOOpe. Bua - snemeHrtapHas
SBOJIIOIIMOHHAsA enuHuna. BceoOmiass mHAMBHIyalbHAsT U3MEHYUBOCTh U
U30bITOYHAsT YHCJIEHHOCTh MNOTOMCTBA. boprba 3a cyllecTBOBaHHE U
€CTECTBEHHBIN 0TOOP.

4.IlpucnocoOUTEeNbHOCTh OPraHM3MOB K YCIOBHSIM BHEIIIHEN Cpelibl Kak
pe3ybTaT IeUCTBUS €CTECTBEHHOIO 0TOOpA.
[IpucniocoOuTenbHbBIE OCOOEHHOCTH CTPOEHHUSA, OKpAackKd Tela U IOBEACHHUS

’KUBOTHBIX. 3200Ta O TIOTOMCTBE.

PU3HONOrNYECKUE adanTal|y.

S.MukposBoIIOLUA

By kak reHeTM4ECKH M30JIMPOBAaHHAs CUCTEMA; PENIPOLYKTUBHAS U30JISLMS U €€
MeXaHU3MBI. llonyanumonHas cTpykTypa BA1a; SKOJIOTHYECKUE U T€HETUUECKHE
XapaKTEPUCTHUKU MOMYJSInUi. [lomysinus - 3JeMeHTapHAas 3BOJIOLMOHHAS
eaununa. [yt u ckopocth BU1000pa3oBaHus; Teorpapruueckoe u 3KOJI0rHYECKOoe
BUJI000pa30BaHuUE.

6 .buonornueckue nociaeacTBUsA agantanui. Makpo3BOIIOLIUS

I'maBHBIE HanpaBJIEHUs YBOJIIOLIMOHHOIO Iporecca. buosornyeckni
nporpecc u ouonoruueckuit perpecc (A. H. CeepuioB). I1lyTtn mnoctrxeHus
6uosiornueckoro nporpecca. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIIUU:
JUBEPreHINsl, KOHBEPI€HINS, TapaJUICIM3M, IIPAaBUJIa 3BOJIOLUN TPy
OpPraHU3MOB.

Pesynbrarsl ABOJIIOLIUH: MHOroobpasue BHU/JIOB, OpraHuveckas
11€J1€C000Pa3HOCTh, HOCTENIEHHOE YCJIOKHEHUE OpTaHU3all1H.

7 .BO3HUKHOBEHME KU3HU HA 3eMIIE

Oprannyecknii MUp Kak pe3yJibTaT dBOJIONUN. BO3HUKHOBEHUE U
pa3BUTHE KU3HU HA 3emiie. XUMHUUYECKUU, MPEeIOUOTOrHYeCcKUi (Teopust
akanemuka A. M. OnapuHa), OMOJIOTUYECKUM U COLTUAIbHBIN dTaIlbl
pa3BUTHS KUBOW MAaTEPUH.

DunoreHeTuYeCKue CBA3U B )KUBOU NIPUPOJIE; €CTECTBEHHAS
KJaccuUKalys >KUBbIX OPTaHU3MOB.

8.Pa3BuTHe xxu3Hu Ha 3emIie

Pa3BuTHe )XM3HHU Ha 3eMIie B apXEUCKYI0 U MPOTEPO30MCKYIO 3pbl. [lepBbie crep
*u3HU Ha 3emiie. [losiBieHne Bcex COBPEMEHHBIX TUITOB 0€CITO3BOHOYHBIX JKH-
BOTHBIX. [IepBbIe XOpaoBbIe. PazBuTre BONHBIX pacTEHUM.

Pa3BuTue xu3HM Ha 3emiie B Malie030icKyto 3py. llosiBienue u aBomronus
CYXONYTHBIX pacTeHui. IlanopoTHUKH, CEMEHHBIE TaIOPOTHUKH, TOJIOCEMEHHBIE



pactenus. BosHUKHOBeHNE TO3BOHOYHBIX: PHIObI, 36 MHOBO/IHEBIE,
IPECMBIKAKOLIUECS.

PazBuTHe X13HN Ha 3eMIIe B ME3030MCKYIO U KailHO30MCKYI0 3pbl. llosiBiieHnEe 1
pacrpoCTpaHEHUE MOKPBITOCEMEHHBIX pPacTeHU. BO3HUKHOBEHHE NTUL U
Miekonuraromux. [losiBeHne u pa3BuTHe NpUMaTOB.

[IpoucxoxaeHue yenoBeka. MecTo 4enoBeka B ) KMBOM IPUPO/IE.
Cucrtemaruieckoe moyioxkenue Buga Homo sapiens; B cucrteme )KHBOTHOTO MUPA.
[Ipr3Haku ¥ CBOMCTBA YEIOBEKA, MO3BOJISIOIINE OTHECTH €TI0 K Pa3JIMYHBIM
CUCTEMATUYECKUM TPYyNIaM HAPCTBA )KUBOTHBIX.

Craauu 5BOJIONMY YEJIOBEKA: IPEBHEUILINI YEIIOBEK, IPEBHUI YEIOBEK, IIEPBHIC
COBPEMEHHBIE JIFOJIH.

CBoiicTBa uenoBeka Kak OnMosiornueckoro Bujaa. [lonyianuonHas cTpykTypa BUia
Homo sapiens; 4enoBe4ecKue pachl; pacooOpa3oBaHUE; €IUHCTBO MPOUCXOKICHUS
pac . AHTHUHAay4YHas CyIIHOCTh pacu3Ma.

*3HaTh OCHOBHBIC OHATUA. buonorus. JKusub. OCHOBHBIE OTJIMYMS KUBBIX
OpPraHHU3MOB OT OOBEKTOB HEKUBOW MPUPOBI. Y POBHH OpraHU3alUH >KUBON
maTepun. OObEKTHI U METO/Ibl U3yUE€HHUs B Onojioruu. MHorooOpasue
YKMBOT'O MUpA.

Opomrouusa. Bua, nonynsnus; ux kpurepuu. boppba 3a cyliecTBOBaHUE.
EcrecTtBeHHBIli 0OTOOp Kak pe3ysibTaT OOpbObl 3a CYyILIECTBOBAHUE B
KOHKPETHBIX YCJIOBHUSX Cpelibl 0OUTaHUA. « BOTHBI KU3HW.
MakposBosonus. buojgoruueckuit mporpecc 1 OMOJIOTHYECKUIN perpecc.
[TyTtu noctmkeHusi 6MOIOrHYECKOro mporpecca; apoMmoppo3sl,
UAUO0alanTaluy, O0IIas JereHeparusi.

Teopus akagemuka A. M. OnaprHa 0 IpOUCXOKACHUHN KU3HHA Ha 3eMIJIE.
Pa3BuTHe )KHUBOTHBIX U PACTEHUN B PA3JIMUHBIE NEPHUOJBI CyIIECTBOBAHUS
3emuu. [locTeneHHoe yCI0KHEHNE OpraHu3aiui U MPUCIOCOOJICHUE K
YCJIOBUSIM CPEbI )KUBBIX OPIraHU3MOB B IIPOLIECCE DBOIIOLUH.
[Ipoucxoxaenue yenoBeka. [ Bruxxymue cuiibl anTporioresesa. Posis tpyna
B IIpoliecce mpeBpalleHusi 00e3bsiHbI B UesioBeKka. YeloBeueckue pachl, UX
eaqnHcTBO. KpuTHnka pacusma.

* Vmenus. OOBSCHITH C MATEPHUAITMCTUUCCKHUX TTO3UITHN MTPOIIece
BO3HUKHOBEHHS KU3HU Ha 3eMJI€ KaK €CTECTBEHHOE COOBITHE B 1ICITH
ABOJIIOIIMOHHBIX MTPeoOpa3zoBaHUN MaTEPUU B LICTIOM.

OOBsICHATH OCHOBHBIE CBOMCTBA >KUBBIX OPTaHU3MOB, B TOM UM CJIE
MpoIecChl METabO0IU3Ma, CAaMOPETYJISIINIO; MOHIATHE TOMEeocTa3a Kak
pEe3yJIbTAT SBOJIIOLIMMU KUBOW MAaTEPHUH.

Hcnonb30BaTh TEKCT y4eOHUKA U APYTUX YYEOHBIX MOCOOUM Juist
COCTaBJICHUS TaOIHUIl, OTPAKAIOLINX ITAIBI PA3BUTHUS KU3HU Ha 3eMIle,
CTaHOBJIEHMS YeJioBeKa. Mcronp30BaTh TEKCT yueOHUKA [JIs1 pabOTHI C
HaTypaJIbHBIMU OOBbeKTaMU. JlaBaTh apryMEeHTUPOBAHHYIO KPUTHUKY
pacuszMma.



3.CTpyKTypHasi OpraHu3anus ;KUBbIX Oprann3Mosn (16 yacos)
1. Xumudeckasi opraHu3aius KIeTKU

DIEMEHTHBIN COCTaB KJIETKU. PacipocTpaHEHHOCTh 2JIEMEHTOB, UX BKJIAJ B
oOpa3oBaHM€ KUBOM MaTepuu U 0OBEKTOB HEKUBOM NPUPObl. MaKkpo3IeMeHTHI,
MUKPO3JIEMEHTHI UX BKJIJ] B 00pa30BaHNE HEOPTAaHUYECKUX OPTaHUIECKUX
MOJIEKYJ )KMBOT'O BEILIECTBA.

Heoprannyeckue MOJIEKyIIbI )KUBOTO BELIECTBA: BOAA; XUMUYECKUE CBOMCTBA U
ouonoruueckas poib. Coli HEOPraHUYECKUX KHUCIIOT, MX BKJIAJ B 00ECIIeUeHUU
IIPOLIECCOB KU3HEAECATEIBHOCTH U NMOAAEP)KAHUE TOMeocTa3a. Poip KaTHOHOB U
AHUOHOB B 00ECIIEYEHUH MPOLECCOB KUZHEAEATETbHOCTH. OCMOC U OCMOTHYECKOE
JABJICHUE OCMOTUYECKOE MOCTYIUICHUE MOJIEKYJI B KIIETKY.

Opranunueckue MoJieKyJibl. bruosornueckue noJmMepsl - O€JIKU; CTPYKTypHas
opranu3anusi. @yHKIUU OEJIKOBBIX MOJIEKyd. YriaeBoasl. CTpoeHue u
ouonoruyeckas poib. JKupbl - OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT
KJIETOYHBIX MeMOpaH U uctouHuk 3Heprun. JJHK - monekynsl
HacnencrtseHHocTu. Penynnukanus JJHK, nepenaya HacieacTBEHHOM
nH(GOpMalUM U3 TTIOKOJIEHUS B ITokosieHue. Ilepenaya HacieACTBEHHOM
nHopManuu U3 sapa B uuromiasmy; Tpanckpunius PHK, ctpykrypa u
¢yskunu. Mapopmanmonneie, TpaHCIOpTHBIE, pubocoManbHbie PHK.

2.00MeH BeUIeCTB U MPEOOpPa30BaAHUE IHEPTUU B KIIETKE

OOMeH BeIEeCTB U NMPEBpaIleHUE YHEPTUU B KJIeTKE. TpaHCIOPT BEIIECTB
yepes KIeTOUHYy0 MemOpany. [Iuno- u daromuros. BHyTpukierounoe
IUILEBAPCHUE HAKOIUICHUE YHEPIrUH; PACIIEIUIEHUE TIIFOKO3bl. buocuHTes
OEJIKOB, KUPOB U YIICBOJIOB B KIIETKE.

3 .Ctpoenue u pyHKIIUH KIETOK

IIpoxapuotuueckue kieTku; popma u pazmepol. CTpoeHHE HUTOIIA3MBbI
OakTepHaIbHOM KJIETKHU; OpraHu3alus MeTadoau3Ma y MpoKaproT.
I'enernueckuii annapar 6akrepuii. CnopooOpa3zoBanue. PasmHoxeHue.
MecTo U poJib TPOKAapHUOT B OMOLIEHO3aX.

DyKkapuoTudeckas KieTka. [{urtommazma sykapuoTH4YECKON KIIETKH.
Opraneuisl TUTOIUIA3MBbl, UX CTpYKTYypa U pyHkuuu. Llutockener.
Bkitouenusi, 3HaueHHUe U poib B MeTabonu3Me KieTok. Kiierounoe sapo —
LIEHTP YIPABJICHUS KU3HEIEATEIbHOCTBIO KIIETKH. CTPYKTYpBI KJIETOYHOIO
snpa: sigepHasi 000JI09Ka, XpOMaTHH (T€TEPOXPOMATHH), SAPHIIKO. OCOOEHHOCTH
CTPOEHHUS PACTUTEJIBHON KIIETKH.



Henenne xkietok. Kietkn B MHOroksineTouHom opranusme. [lonstue o
nudepeHITMPOBKE KIETOK MHOTOKJIETOYHOTO Opranu3Ma. MUTOTUUECKUN 1TUKIT:
uHtepdasa, penymnukanus JIHK; muTo3, pa3bsl MUTOTHYECKOTO
JIeJICHUS U ITpeoOpa3zoBaHUE XPOMOCOM; OMOJIOTUUYCCKUN CMBICIT U
3Ha4Y€HHUE MHUTO3a (OeCII010€ pa3MHOXEHUE, POCT, BOCIIOJITHEHUE
KJIETOYHBIX MOTEPH B GPU3ZHUOJIOTHUESCKUX U MATOJOTHYECKUX
YCJIOBUSIX).

Knerounas teopusi CTpO€HUSI OPTaHU3MOB.

OcHoBHble MnoHATHS. OpraHMYecKUe U HEOPraHWYECKHE BEIIECTBA, 00pa3yrolue
CTPYKTYpHbIE KOMIIOHEHTBI KJIETOK. IIpokapuoThl: OakTepuu U CHUHE-3EJCHBIC
BoJlopocin  (LMaHOOaKTepuu). ODyKapuOTHYECKas  KJIETKa; MHOrooOpasue
AYKAapUOT; KIETKM  OJIHOKJIETOYHBIX M  MHOTOKIETOYHBIX  OPTraHU3MOB.
OCc00EHHOCTH PACTUTEIbHON U KMBOTHOW KJIETOK. fIIpo M LHUTOIIa3Ma, TJIaBHbIE
COCTaBHbIC 4YaCTH KJETKH. OpraHouabl HUTOIUIA3Mbl. BkitodueHUs. XpOMOCOMBI.
Kapuornn. MuTOTHYECKMI ULHMKJI; MUTO3. BHOJOTMYECKHII CMBICI MHMTO3A.
[TosnoxkeHust KIIETOYHOU TEOPUU CTPOECHUSI OPTaHU3MOB.

YMmenus. OOBSICHATh PUCYHKHM U CXEMbI, IPEJCTABJICHHbIE B YYCOHUKE.
CaMOCTOSTENBHO COCTABIISITh CXEMBI IIPOLIECCOB, IMIPOTEKAIOIINX B KIETKE, U
«OPUBS3bIBATH» OTHACIBHBIE WX OATalbl K Pa3IMYHBIM  KJIETOYHBIM
cTpykrypaMm. WMmmoctpupoBaTh OTBET OPOCTEUIIMMHU CXEMaMH U
PUCYHKaMHU KJIETOYHBIX CTPYKTYp. PaboTaTh ¢ MUKPOCKOIIOM U U3TOTOBIISITh
OPOCTEUIINE MTPEenapaThl I MUKPOCKOIIMYECKOTO UCCIIEIOBAHMUS.

4.PasMHOKeHHe U MHAMBUAYAJbHOE Pa3BUTHE OPraHu3MoOB (6 4acoB)

1.PasMHOk€EHNE OPraHU3MOB

CymHocTh 1 GOpMBI pa3MHOKEHUSI OPraHU3MOB. becronioe pa3MHOXKeHUE
pacTeHui U KUBOTHBIX. [10J10BO€ pa3zMHOKEHHE )KUBOTHBIX U PAaCTEHUU;
00pa3oBaHueE MOJIOBBIX KJIETOK, OCEMEHEHHUE U OIIOJOTBOPEHHUE.
Buonornueckoe 3Hau€HUE MTOJOBOTO pa3MHOXKEHHUs. ['ameTorenes.
[lepuoasl 0Opa3oBaHUs MOJOBBIX KIJIETOK: Pa3MHOKEHUE, POCT, CO3PEBAHUE
(Meii03) u opMHUpOBaHUE MOJIOBBIX KJIETOK. OCOOCHHOCTH criepMaToTreHe3a
1 oBoreHesa. Omjiog0TBOPEHHUE.

2.lHBUyanbHOE Pa3BUTHUE OPTAHU3MOB (OHTOTEHE3)

OMOpuHOHANIbHBIN Tepuoa pa3BUTHUS. OCHOBHBIE 3aKOHOMEPHOCTH JIPOOJICHUS;
oOpa3oBaHME OJHOKJIETOYHOTO 3apoiblia - Omactynsl. [acTpynsius;
3aKOHOMEPHOCTH 00pa30BaHUs JABYXCJIOMHOIO 3apOJbllia - TraCTPYJIbl.
IlepBuuHbIii opraHoreHe3 u gajgbHelmas auddepeHIupoBKa TKaHEM,
opraHoB u cucteM. IlocTamMOpuoHanbHbI 1iepuos pa3BuTus. Gopmbl
NOCTAMOpPHUOHANBHOIO mNepuoaa pa3BuTusa. Henpsimoe pa3BuUTHE;
MOJHBINM U HETIOJHBIN MeTaMOop(do3. BHOTOrnYecKuii CMBICIT pa3BUTUSI
c metamopdozoM. IIpsimoe pazButue. CtapeHue.



OO61re 3aKOHOMEPHOCTH pa3BUTHs. broreHeTnyeckuii 3aKoH.

Cx0J1cT80 3apOoabllIie U SMOpUOHAJIbHAS JIMBEPTEHIUS MPU3HAKOB
(3akoH K. bapa). buorenernueckuii 3axkoH (3. I'ekkens u K. Miosuiep).
Pa6otsr A.H.CeBeprioBa 00 3MOpHOHAILHON U3MEHYHUBOCTH.

MO3BOHOYHBIX (JKECTKOKPBUIBIX M YCIIyH4aTOKPBUIBIX, amduOuii); Talmuil,
OTpaXAIOIIUX CXOACTBO 3apOIbIIIEH.

OcHoBHbIC TOHATHS. MHOTOOOpasue (HopM M pacHpoCTPaHEHHOCTh OECIIOIOro
pasMHOkeHUs. buosnormueckoe 3HaueHue Oecmosoro pasmHokeHus. [lomoBoe
pa3MHOXKEHHE M ero OmOoJIorTMYecKoe 3HaueHue. ['ameroreHes; Melo3 U €ro
ouosnorndeckoe 3HaueHue. Oino/I0TBOPEHUE.

YMmenus. O0bsICHATH NPOLIECC MEW03a U APYyTrUe 3TAIbl 00pa30BaAHUSA
MMOJIOBBIX KJIETOK, UCTIOJIB3YSI CXEMbI U PUCYHKHU U3 yUeOHUKA.

S5.HacjieACTBEHHOCTh M K3MEHYUBOCTH OpraHu3mos (17 yacoB)

1.3aKOHOMepHOCTI/I HaCJICIOBaHUS IIPU3HAKOB

OTKpLITI/Ie I. MGHIICJ'IGM BaKOHOMCpHOCTCﬁ HaCJICIOBAaHUS ITPU3HAKOB.
FH6pI/I,Z[OJIOFI/I‘I€CKI/Iﬁ MCTOA U3YUYCHHUA HACICACTBCHHOCTH.
I'eneTuueckoe OIIpCaACIICHHUC I10JI1A.

I'enoTun kak 1enaocTHas cucreMma. BzaumoaeicTere anieabHbIX U
HEaJICJIbHBIX T€HOB B ONMPEACIICHUN MPU3HAKOB.

JemoHcrpanus. Kaptel xpomocoMm uenoBeka. POLOCIOBHBIE BBIIAIOIINXCS
NpeACcTaBUTENICH KYJbTYypbl. XPOMOCOMHBIE aHOMAJIMM YEJIOBEKa M UX
(beHOTUNNYECKUE MPOSIBJICHUSI.

JlaboparopHas pabora

No3 «PemeHne reHeTUHUYECKUX 3ada49 1 COCTABJICHHUC POAOCIOBHBIX»

2.3aKOHOMEPHOCTH U3MEHYUBOCTH

OcHoBHble (OPMBI U3MEHUYMBOCTU. ['€HOTHNHMYECKas HW3MEHUMBOCTb. MyTaluu.
3HaueHue MyTaluil JUIsl MPaKTUKU CEIbCKOTO X035HUCTBA M OMOTEXHOJIOTHH.
KoM0OunHaTuBHAst K3MEHUMBOCTh. DBOJIIOLMOHHOE 3HaYUeHHE KOMOMHATUBHOM
U3MEHYUBOCTH.

deHoTUNHYECKAS, WIIM MOAU(PUKALIMOHHAS, U3MEHYUBOCTh. PoJb ycroBuii
BHEIIHEN CPEAbI B Pa3BUTHH U MPOSBICHUN IPU3HAKOB U CBOWCTB.

3.Cenekumst paCTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
LlenTpbl IPOUCXOXKACHUSI U MHOrooOpasusi KyJdbTYpHbIX pacTteHuil. Coprt,
nopoJia, mraMM. MeTobl CENEKIIUU PACTEHUM U )KUBOTHBIX. J{OCTHXKEHUS U
OCHOBHBIE HAmNpaBJICHUS COBPEMEHHOM CEJIEKIIMHU. 3HAUCHUE CEJCKIUM s
pa3BUTHSA CEJIbCKOXO3IMCTBEHHOTO MPOU3BOJICTBA, MEIULUHCKOU,
MUKPOOHOJIOTUYECKON U JPYTUX OTpaciieil MPOMBIIIUICHHOCTH.



OcHoBHble moHATUS. ['eH. ['eHOTUN Kak cucTeMa B3aMMOJIEHCTBYIOIIMX TE€HOB
opranusma. llpusHak, cBoiicTBo, ¢eHOTHN. ['eHeTUUECKOE OIpe/esieHue moja y
)KMBOTHBIX W  pacteHuil. HacnenctBenHHas ¢ HeHacIEICTBEHHAas
W3MEHUYUBOCTh. MyTallMoHHass ¥  KOMOWHAaTUBHAasT  U3MEHYHUBOCTb.
Moaudukauuu; HOopMa peakiuuu. Cenekuus; ruOpuau3zanus U oTOOp.
'eTeposuc, nonmuminonaus, ux 3Hauenue. Copt, nopojia, ImTamMmM.

Ymenusa. O0BACHATh MEXaHU3MBI Tepeaun MPU3HAKOB U CBOMCTB U3
IOKOJICHUSI B IIOKOJICHUE, & TAK)KE BO3SHUKHOBEHUE OTIIMYHUM OT
poautenbckux GopM y HoTOMKOB. COCTaBISATh MPOCTEHIIINE POJOCIOBHBIE U
pemaTts reHeThYeckue 3a1add. [loHnmMaTs HEOOX0IMMOCTh pa3BUTHS
TEOPETUYECKON T'€HETUKHU U NMPAKTUYECKOU CEJIEKLIUU JJIs1 IIOBBIIICHUS
3(p(HEKTUBHOCTH CEJIBCKOXO3IMCTBEHHOI'O IPOM3BOJICTBA U CHUYKECHUS
ce0eCTOMMOCTH ITPOJOBOJILCTBUS.

6.B3auMooTHOIICHMS OpraHu3ma i cpeabl. OCHOBBI 3K010THH (9 YacoB)

1.buocdepa, ee cTpyktypa U QyHKIIUU

buocdepa - xxuBas o6osouka miaHeTel. CTpykTypa ouocdepsl.
KomnoneHTs! Onocdepsl: )KUBOE BENIECTBO, BUIOBOM COCTAB,

pa3zHooOpas3ue u BKJIaJl B OnoMaccy; OMOKOCHOE U KOCHOE BEILIECTBO
ouocdeps! (B. U. Bepnaackuii). KpyroBopoT BemecTs B IPUPOJIE.
EcrectBeHHble €O00IIECTBA JKUBBIX OpraHu3moB. buoreHo3bl. KoMmnoHeHTHI
OMOTEOLIEHO30B: MPOAYIEHThI, KOHCYMEHTBI, PEAyIEHThl. BHOIIEHO3bI: BHIOBOE
pazHooOpasue, IJIOTHOCTh MOMyJsiiui, Ouomacca. AOUOTHYECKHE (PAKTOPHI
cpeasl. Ponbs TemmepaTypbl, OCBEIIEHHOCTH, BIQXHOCTH U JpYrux (akTOpoB B
KU3ZHENIEATETLHOCTH Cco00mecTB. MHTEHCHBHOCTh NEeWCTBUS (DakTOopa Cpeisl;
orpaHuumBaromuii  ¢daktop. BzammonelictBue (pakTOpoB cpembl, MpeaeIbl
BBIHOCIIMBOCTU. buotnueckue ¢akropsl cpeapl. llemn w  ceTw nNUTaHUA.
DKOJIOTUYECKHUE TMpaMHUAbl: Yucesl, Oumomacchl, 3Hepruu. CmeHa
OuorieHo30B. [IpudmHBI CMEHBI OHOIIEHO30B; (OpMHUPOBAHHME HOBBIX
COOOIIIECTB.

DopMbI B3aUMOOTHOIIEHU MEXY Oprann3mMaMi. [103uTUBHBIE OTHOLICHUS -
CUMOHUO03: MyTyalli3M, Koomepanus, KOMMEHCaIU3M. AHTUOUOTUYECKUE
OTHOIIICHUS: XUIITHUYECTBO, Tapa3UuTU3M, KOHKypeHlus. HeliTpaibHbie
OTHOILLICHUS — HEUTPAJIU3M.

2.buocdepa u yenosek

[Tpupoanbie pecypchl U UX UCMOIb30BaHUE. AHTPOIIOT€HHbIE (DAKTOPHI
BO3/ICHCTBUS Ha OMOIIEHO3BI (POJIb YEJIOBEKa B MPUPO/IE); MOCIEICTBUS
XO3SIUCTBEHHOM NESITEIbHOCTH YesioBeKa. [IpobiemMbl palilnoHaIILHOTO
MPUPOJIOTIOIB30BaHUS, OXPAaHbl MPUPO/IbI; 3AIUTA OT 3arPSI3HEHUH,



COXpPAaHCHHC 3TAJIOHOB U ITAMATHHUKOB IIPUPOJHbI, oOecrneyeHue IpUpOAHBIMHU
peCypcaMu HACCIICHUS ITJIaHCTHI.

OcHoBHbIe noHATUs. bruocdepa. buomacca 3emnu. bruosnornueckas
MPOIYKTUBHOCTH. JKMBOE BellecTBO U ero GyHkuuu. buonornueckuii
KpPYTOBOPOT BELIECTB B IIpUpoe. DKoJiorusa. BHemHss cpena.
Dkonoruueckue pakTopbl. AOMOTHYECKUE, OMOTUYECKUE U aHTPOIIOT€HHBIE
(dhakTOpBl. DKOJIOTUYECKUE CUCTEMBI: OMOTEOIIEHO3, OMOIIEHO3, arpOLIEHO3.
[IpoxayuieHTBI, KOHCYMEHTBI, peyleHThl. CaMOperyJisiius, CMEeHa
OHOIIEHO30B U BOCCTAHOBJIEHUE OMOIIEHO30B.

BozgeiictBue uenoBeka Ha 6uocdepy. OxpaHa npupobl; OMOJTOTUISCKUI
U COIHAJILHBIA CMBICI COXPaHEHHUsS BUIOBOTO Pa3HOOOpas3usi OHMOIICHO30B.
PanmonanpHOE TPUPOIONOIBL30BAHNE, HEUCUEpHAaeMble M HCYEpIIacMbIC
pecypchl. 3aloBeIHUKY, 3aKa3HUKH, ITapku. KpacHast kaura. buonuka.

YMeHus. BEISBIATE IPpU3HAKHA IPUCHOCOOICHHOCTH BUAOB K COBMECTHOMY
CYIIIECTBOBAHUIO B AKOJIOTHYECKHUX CHCTEMaX. AHAIU3UPOBATh BUIOBOU
cocTaB OMOIIEHO30B. BhIaensaTs oTaenbHbIe (DOPMBI B3aUMOOTIIICHHUH B
OMOIICHO3aX; XapaKTEPH30BaTh IUIIICBBIC CETH B KOHKPETHBIX YCIOBUAX
oOUTaHMS.

[TpuMeHSITh Ha IPAKTHKE CBEACHUS 00 SKOJIOTMUSCKUX 3aKOHOMEPHOCTSX B
MIPOMBIIIJICHHOCTH M CEJIBCKOM XO03SHCTBE JIJIS IPABHIILHOM OpraHu3alliy JIeco-
BOJICTBA, PHIOOBOICTBA H T. JI.,  TAKXKE JIUIS PEIICHUS KOMILIECKCA 33a]1a4 OXPaHbI
OKpY’KafoIIel CpeJibl ¥ PAIIMOHAIBHOTO TPHUPOIOTIOIH30BAHHS.

IIPOU3BO/ICTB.

Nutepatypa.

MawmontosB C. I'., 3axapos B. B., Conun H. 1. bunonorwusi.
OO0nue 3aKOHOMEPHOCTHU: YUEOHUK JJII 9 Kj1acca cpeaHeu
mkoJbl. M.: Jlpoda, 1r0060€ u3aanue.

1. AxumytikuH H. Mup XUBOTHBIX (0€CITO3BOHOYHBIE U
HCKOITaeMbI€ )KUBOTHBIC). M.: MrbIicab, 1999.

2. Axumyikud H. Mup )KUBOTHBIX (MJIEKOMUTAIOIINAE, WU 3BEPH),
M.: MpIciasb, 1999.

3.AxumymikuH H. Mup *UBOTHBIX (HaCEKOMBIE, MAYKH, JOMAIITHHUE
®KUBOTHBIC). M.: Mbicib, 1999.

4. Axumymikud H. HeBuaumeie HUTH npupoibl. M.:
Meicab, 1985



KasnengapHo-TtemaTu4eckoe NJIAHUPOBaHME Y4eOHOr0 MaTepuaJia

kypca «buosorum» B 9 kiacce
Ha 2016-2017 y4eOHbIii rox

66 yacos, 2 pa3za B He/1eJII0

Ne n/n Nata HaumenoBanue Tem Bua koHTpons /3

1 Beenenue. buonorus — Hayka 0 *KU3HU

2 MHoroo6pa3zue )KHBOT0 MUpa TeKyLnmn

3 OCHOBHBIE CBONCTBA JKUBBIX TEeKyLUN
OpPTraHU3MOB

4 Pa3Butne 6uonoruu B 101apBUHOBCKHI | COOBLLEHUA
nepuos

5 Opomonmonnas teopust JK. b. Jlamapka | TEKyLLMN
HayuHnble u colmaibHO-5KOHOMHYECKHE | TEKYLLUN

6 MPENOCHUIKH BOSHUKHOBEHHUS U
YTBEP)KICHHUS 3BOJIFOLIMOHHO ydeHus Y.
HapBuna

7 Vuenue Y. JlapBruHa 00 HCKYCCTBEHHOM | COOOLLIEHNS
otbope

8 VYyenne Y. JlapBrHA 0 €CTECTBEHHOM coobueHns
otbope
[prcnocoOIeHHOCTh OPraHU3MOB — coobueHns

9 pe3ysbTaT IeHCTBUSI €CTECTBEHHOTO
otOopa
JlaGopatopHas padora Nel P

10 «[Iprcnoco0IeHHOCTh OPraHU3MOB K
cpene oOUTaHus»

11 MuxkposBonmonus. Bua, ero kpurepuu npeseHTauuu
U CTPYKTYpa
[pakTuueckas padora Nel «Mzyuenne | /P

12 W3MEHYUBOCTH, KPUTEPUEB BU/A,
Pe3yIBTaTOB UCKYCCTBEHHOI'O 0TOOpa
Ha COpTax KyJIbTYPHBIX PACTCHUIN

13 Makponssosronus. I naBHele NPe3eHT.
HanpaBJICHUsI SBOJIIOINN

14 OOure 3aKOHOMEPHOCTH TeKyLLnin
OHMOJIOTHYECKOM IBOTIONHAN

15 K/p Nel o reme «DBOIIOIHS KHBOTO K/P
MHUpa Ha 3eMie»




16 CoBpeMeHHBIE MPEICTABICHUS O TeKyLnin
BO3HUKHOBCHMH XHM3HU Ha 3eMiie
17 JKu3HB B apXeHcKyIo 1 coobLeHns
MPOTEPO30ICKYIO 3Py
18 KuzHb B naneo30ickyto apy coobLeHus
19 ’KuzHb B M€3030HCKYIO0 3py coobLeHns
20 JKu3Hb B KalHO30MCKYIO 9Py coobLeHus
21 Kierounas teopust cTpoeHus TEeKYLLNI
OpraHn3MoB
[{uToorns — HayKa o KJIeTKa. J/P
29 JlaboparopHas pabora No2 «l3yuenHue
CTPOEHUS PACTUTEIILHON U KWBOTHOU
KJICTKH 10T MUKPOCKOTIOM)
93 XuMHYecKasi OpraHu3alys KICTKH. TeKyLnmn
Heoprannueckue BemecTsa
24 XUMu4decKas OpraHu3anus KIeTKH. TeKyLnmn
OpraHuyeckye BelecTBa — OeIKH
XUMHU4YecKas OpraHu3alus KJICTKH. TeKyLnmn
25 Oprannyeckre BEMecTBa — yIIIeBOAbl
JIMTTUTBT
XUMHU4YecKas OpraHu3alus KICTKH. TeKyLnmn
26 Oprannueckyre BemecTna —
HYKJIEUHOBBIE KHCIIOTHI
K/p Ne2mo temam «Kierounas K/P
27 Teopus», « XUMUYecKasi OpraHu3aIus
KJIETKI (TECT)
28 CTpoeHue KIETKH 3yKapHoT. TEeKyLUN
Krnerounas memOpana
29 HuTorna3ma u €€ opraHoOH Il TEKyLMN
30 Knerounoe spo TeKyLLnn
CTpoeHue pacTUTENIbHOM KIETKH. P
JlaboparopHast pabora Ne3 «M3yueHue
31 KIJIETOK OaKTepHid, paCTeHUN U
’KMBOTHBIX Ha TOTOBBIX
MHKpOITperiapaTax»
39 CtpoeHue KJISTKH TPOKaproT. Bupycsl | cooOLWeHns
— HEKJICTOYHas (popMa KHU3HU
OOMeEH BelecTB U IpeBpalleHue TEKyLMN
33 SHepruu B kieTke. [lnactrnaeckuit
oOmeH. buocunres Oenka.
34 OHepreTuveckuii oOMeH. TeKyLLnin
35 OOMeH BeIleCcTB U SHEPTUU Y TEKyLLMN
aBTOTPO(HBIX OPraHU3MOB
36 K/pNe3 o Temam «Ctpoenue kietkn», | K/IP

«O0OMeH BelecTs»




37 Becmionoe pazMHOKEHUE OpPraHU3MOB. NpeseHT.
Muro3.
38 [TonoBoe pa3MHOKEHHE OPTraHU3MOB. NpeseHT.
Meiios.
39 Pa3ButHe 10I0BEIX KIETOK TeKyLUN
NunusuayanbHOe pa3BUTHE TEeKYLLNI
40 MHOTOKJIETOYHOT'O OpraHu3Ma.
OMOpHOHATEHOE pa3BUTHE
WNunusunyanbHOe pa3BUTHE TEeKYLLINI
41 MHOTOKJICTOYHOT'O OpTraHu3Ma.
[TocTamOproHanbpHOE pa3BUTHE
K/p4mio teme «Pa3mHOxeHHE U K/P
42 WHIUBUIyabHOE PAa3BUTHE
OpPTraHU3MOB)
43 I'enernka kak Hayka. OCHOBHBIC NPEe3eHT.
IIOHATHS T€HETHKH.
I'mbpunonoruueckuii MeTox uzydeHus | TEKYLLUN
44 HacyeacTBeHHOCTH. [1epBrlil 3akoH
Menzens — 3aKOH JOMUHUPOBaHHUS.
45 Bropoii 3axon Menzesst TeKyLnmn
JlaGoparopHas pabora Ned «Pemienue /P
16 FeHETUYECKHX 3a7a4 Ha
MOHOTHOPHIHOE CKPEIUBAHUE U
COCTaBIICHHE POJIOCTOBHBIX)
47 Jurnbpuanoe ckpemBanue. Tpetuit TeKyLnmn
3aKkoH Menaens
48 AHanusupyolee CKpeluiuBaHue. TeKyLnmn
Pelenne reHeTHYecKux 3a1a4 Ha nHOMBUA-M
49 AHAJIM3UPYIOLIEE U JUTHOPUIHOE
CKpEIIMBaHUSI.
50 I'enetnka nona. HaciaenoBanue TEeKyLUN
MPU3HAKOB CIICTVICHHBIX C IT0JIOM
51 BzanmoeiicTBrEe reHOB TEKyLMN
59 K/p5 o Teme «3akoHOMEpHOCTH K/P
HACJICIOBaHUS TTPU3HAKOBY.
3aKOHOMEPHOCTH U3MEHYHUBOCTH. TeKyLmmn
53 HacnencrBeHHass U3MEHYUBOCTb.
Myranumu.
54 MoaupukanuoHHass H3MEHYHBOCTb. NpeseHT.
Hopwma peakuun.
55 JIaGopaTopHas pabora Ne5 /P
«IlocTpoeHne BapualluOHHOW KpPUBOM»
56 Kpyrustiii cron «®opmsl rpynnoBow
HU3MEHYMBOCTU. MyTaiumn»
57 LenTpbl MEOTOOOpa3Hs 1 TeKyLUN

MPOUCXOXKIEHHSI KYJIBTYPHBIX




pacTeHuit

58 Mertoap! cenekuuy pacTeHUuN U TEeKyLLNN
KHBOTHBIX
59 Cenekius MUKPOOPTaHU3MOB coobLeHns
60 Dxonorus kak Hayka. CTpyKTypa TeKyLUN
omocdepnl
61 KpyroBopor BelecTB B mpupo/ie TeKyLLnmn
62 buoreonenos. buoienos TEeKyLUN
63 Abnorndeckne (pakTopPhI TEeKyLUN
Buotnyeckue daxropsr. JlabopaTopHas | TeKyLUN
64 pabotaNe6 «CocraBieHue cxemMm
nepeiaun BEIIECTB U SHEPTHI»
Oxpana npuponsl. [IpakTudeckas TeKyLUN
pabotaNe2 «l/3yueHue u onucaHue
65 9KOCHCTEMBI CBOEH MECTHOCTH,
BBISABJICHUS pa3HbIX BUIOB B I[aHHOfI
IKOCHUCTEME)
K/P
K/pNe6 o teme «OCHOBBI SKOIIOTAN
66

buocdepa u genoBek. AHTPOIIOTCHHBIE
(dakTopbl







