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[osicHuTe/IbHAS 3aTIMCKA

Pabouas mnporpamma pa3paboTaHa Ha OCHOBAaHMM HPOTPaMMbI CpeAaHero (MOJHOro) oOIIero
obOpazoBanus mo Owosoruu. 10-11 xmaccel. IlpoduneHbiii ypoBenb. B.b. 3axapoB wu3 cOopHuKa
«[Iporpammsl st obuieoOpa3zoBarenbHbIX yupexaenuid. [Ipuponosenenue 5 xnacc. buonorus. 6-11
KJ1acc.- 5-e u3., crepeorurr. - M.: JIpoda, 2010 . — 138c.» Ha nzydenue 6uosornu Ha npoduiIbHOM
ypoBHe oTtBosuTCcs 210 yacoB B o0beme 3 yacoB B Hezenmto, B ToM unciie B 10 kinacce -102 gaca, B 11
kiacce - 99 yacos.

JlaGoparopubix pador: 10 kmacc -5; 11 kmace-1

[IpakTtrueckux pador: 10 xmacc -2; 11 kmacc-2

TpeﬁoBaHmI K YPOBHIO MNOATOTOBKHU BbBINTYCKHUKOB
B pe3yabTare n3yuyeHusi 0MOJIOTMH HA NPO(PUIBLHOM YPOBHE YUCHHK /10JI5KEH:
3HATh/IIOHUMAThH
* OCHOBHble NONOJCeHUs: OMOIOTHMYECKUX Teopui (KIETOYHAs TEOpHus; XPOMOCOMHAs TEOpHS
HACJIEJACTBEHHOCTH; CHHTETHYECKasi TeOpHUs IBOJIIOLIUU, TEOPHsI aHTPOIIOTEeHEe3a); YUYeHUN (0 MyTIX U
HampaBieHusx osBomonuu; H. M. BaBunoBa o0 meHTpax MHOrooOpasuss W TNPOUCXOKICHUS
KyJIbTypHBIX pacTeHuii; B. U. Bepnaackoro o 6mocdepe); cymuocts 3akoHoB (I. Mennens;
CLUEINICHHOro HacinenoBanuss 1. Moprama; TOMOJIOTMYECKMX PAJOB B HACIEACTBEHHOH
W3MEHUYMBOCTH; 3apOJIBIIIEBOTO CXOJICTBA; OMOr€HETUYECKOr0); 3aKOHOMEPHOCTEH (M3MEHUYHBOCTH;
CUEIJICHHOTO HacCJIe0BAHUS; HACJIENOBaHHUs, CLEIUIEHHOIO C IIOJIOM; B3aUMOJIEUCTBUSA I'€HOB U UX
LUTOJIOTUYECKUX OCHOB); MpaBui (IoMuHUpoBaHus [. MeHnens; HSKOJIOTHYECKON NHUpaMUIbI);
runore3 (YUCTOTHl TaMeT, CYIIHOCTH M IPOUCXOXKACHUS KU3HH, MPOUCXOXKICHUS YEIOBEKA);
cmpoernue  ouonocuveckux o00veKmos. KICTKH (XUMHUYECKHH COCTaB U CTPOCHHE);
F€HOB, XPOMOCOM, JKEHCKMX K MYKCKMX TaMeT, KJIETOK MOPOKApUOT U DYKapHOT;
BHPYCOB; OJHOKJIETOYHBIX W MHOT'OKJIETOYHBIX OpPraHM3MOB; BHJIAa U DIKOCHUCTEM
(CTPYKTYpEI);
* CYuWHOCMb OUONO2UYECKUX NPOYEeCcCO8 U s6JeHuti: OOMEH BEIIeCTB U MpEeBpallCHUs
SHEPruM B KIIETKE, (POTOCHHTE3, IUIACTUYECKHH M DHEPTreTHYSCKHUH OOMeH, OpoKeHHeE,
XEMOCHUHTE3, MHUTO3, MEHO03, pa3BUTUE TIaMET y LBETKOBBIX PAaCTEHUU M ITO3BOHOYHBIX
)KUBOTHBIX, Pa3MHOXEHHE, OIUIOJOTBOPEHUE Yy IIBETKOBBIX PACTEHHUI U MO3BOHOYHBIX
)KUBOTHBIX, WHIUBUAYAJILHOE Da3BUTHE OpraHu3ma (OHTOIE€HE3), B3aUMOJICHCTBHUE TI'€HOB,
MOJIy4E€HHUE T'eTepO3UCa, MOJMUILUIOUIOB, OTHAJIEHHBIX TMOPUAOB, JEHWCTBHE HCKYCCTBEHHOTIO,
JBIDKYIIEr0 W CTAaOWJIM3HPYIOLIETo OTOOpa, reorpauyueckoe U SKOJOTHYECKOE
BHJ1I000pa3oBaHuE, BJIASTHUE SJIEMEHTApPHBIX (PAKTOPOB HBOJIOINHUHU Ha TE€HO(POH]
MOMYIALNH, (POPMUPOBAHHUE MPUCIIOCOOJICHHOCTH K cpe/ie 0OMTaHUsA, KPyTOBOPOT BEIIECTB U
MpeBpallleHnusl SJHEPTUH B dKocucTemMax U 3uocdepe, 3Bottoniust onochepsl;
* COBPEMEHHYIO OUONOSUUECKYIO MEPMUHONIOCUIO U CUMBOIUKY;
ymembsb
. 00vsicHamb: poib OWOJOTMYECKUX TEOpUM, HAel, MNPUHUUIIOB, THUIOTE3 B
(popMupoBaHUM  COBPEMEHHOI €CTECTBEHHOHAy4YHOIl  KapTHUHBl  MHpa,  HAYYHOTO
MHUPOBO33PEHUS; €IUHCTBO >XUBOM W HEXKHUBOW MNPUPOABI, POACTBO >KUBBIX OPraHU3MOB,
HUCHOJIb3Ysl OMOJOTMYECKUE  TEOpHUM,- 3aKOHbl M  IpaBuja; OTPUIATEIBHOE BIIMSHUE
aJIKOrOJIsi, HUKOTHHA, HAPKOTHYECKHUX BEIECTB HAa Pa3BUTHE 3apOAbIIla YEJIOBEKA; BINSIHUE
MyTareHOB Ha OpPraHW3M 4YeJIOBEKa; B3aUMOCBSI3M OPraHU3MOB W OKPYXKAKIMIEH Cpeasbl;
MIPUYHUHBI DBOJIOIUN BUJOB, YyeJIOBEKA, o6uocdepsl, €IMHCTBA 4YEJIOBEYECKUX pac,
HacJeJCTBEHHBIX U HEHACJIEACTBEHHBIX U3MEHEHUI, HACIEICTBEHHBIX 3a00JI€eBaHU, TEHHBIX U
XPOMOCOMHBIX MYTallui, YCTOMYMBOCTH, CAMOPETYJISIIIUN, CAMOPA3BUTUSA U CMEHBI DKOCUCTEM,
HEOOXOJIMMOCTH COXPaHEHUsI MHOrooOpasusi BU/IOB;
* YyCmaHnaeaueams 683aUMOC6s3U CTPOCHUS U (QPYHKIMN MOJIEKYJ B KJIETKE; CTPOCHUS U
(pyHKIIMIT OpraHOUIOB KIJIETKH; MJIACTUYECKOIO0 M HSHEPreTHYEecKOoro OOMEHa; CBETOBBIX U
TEMHOBBIX peakuuil (OTOCHMHTE3a; ABWXKYIIUX CHJI DBOJIOLMHU; IyTeH U HalpaBJICHUH
SBOJIIOINY;
* pewiams 3a7a9M Pa3HON CI0KHOCTHU IO OUOJIOTHH;



*cocmaenams cxemuvl CKpELIMBaHUS, NYTEH NMEepeHOCa BEIIECTB M dHEPIrUU B AKOCHCTEMAX
(menu mUTaHUS, TTUIIECBBIC CETH);

*onucvl6ams KIETKA PACTEHUH W JKUBOTHBIX (IIOJ MHUKPOCKONOM), OcoOed Buaa IO
MOP(GOIOTUYECKOMY KPUTEPUIO, HSKOCUCTEMBI M  arpodKOCHUCTEMBl  CBOEH MECTHOCTH;
TOTOBUTH M ONHUCHIBATH MUKPOIIPENapaThl;

*gbIAGIAMb  TPUCHOCOOJICHUS OpPraHu3MOB K cpeae oOutanHus, apomopdo3bl U
UIM0ANANTAIIMA Y PAaCTEHUH M >KMBOTHBIX, OTJIIMYUTEIIFHBIC MPU3HAKH >KUBOTO (y OTIEIbHBIX
OpraHu3MoOB), aOHOTHYECKHE ¢ OHOTHYECKHE KOMIIOHEHTbl JKOCHCTEM, B3aMMOCBS3HU
OpraHn3MOB B 3KOCHUCTEME, HCTOUYHHUKM MYTareHOB B OKpYy»XXarolleil cpene (KOCBEHHO),
aHTPOIIOTeHHbIE U3MEHEHUS B 9KOCUCTEMAaX CBOETO PErHOHa;

*uccieoosams OMOJIOTUYECKUE CUCTEMBI Ha OMOJIOTUUECKUX MOJIEIISIX (aKBapuyM);
cpasHusams OHUOJIOTUYECKHUE OOBEKTHI (KJIETKH PACTCHHH, )KUBOTHBIX, TPUOOB U OaKTEpHH,
SKOCHUCTEMBI M arpodKOCHUCTEMBI), MPOLIECCHl U SBJICHHUsS (OOMEH BEIISCTB y PAacTeHUU H
’)KHUBOTHBIX; TUNIACTUYECKUI U dHEPreTUYEeCKUii OOMeH; (OTOCHUHTE3 M XEMOCHUHTE3; MHUTO3 U
Mei03; Oecrnoyioe W II0JOBOE Pa3MHOXKEHHUE; OIUIOJOTBOPEHHE Y IIBETKOBBIX pPacTeHHUH U
MMO3BOHOYHBIX >KHMBOTHBIX; BHEIIHEE U BHYTPEHHEE OIJIOJOTBOpPEHHE; (hOPMBI €CTECTBEHHOI'O
0TOOpa; WCKYCCTBEHHBIM W €CTECTBEHHBIH OTOOp; CIIOCOOBI BHIOOOpa30BaHUS; MAaKpO-
WMHUKPOIBOJIONHUIO; TIyTH U HAIIPABIICHUS 3BOJIIOIMN) U JIEJaTh BBIBOJIBI HA OCHOBE CPAaBHEHUS,
* ananuzupoeams U oyeHusamsv  pPa3nUYHBIE TUNOTE3bl CYIIHOCTH JKU3HH,
MMPOUCXOXKJICHUS >KMXKH M YeJIOBEKa, YeJOBEYECKUX pac, TriobalibHbIe aHTPONOTCHHBIE
U3MEHEHUs B Onocdepe, ITHUECKHE acleKThl COBPEMEHHBIX HMCCJIEIOBAaHUN B OMOIOTHYECKON
HayKe;

* ocywecmensamo camocmosimenbHblll nouck obuonocuvyeckou  uH@opmayuu B
Pa3IMYHBIX UCTOYHHUKAX (y4eOHBIX TEKCTaX, CIIPAaBOYHUKAX, HAYYHO-NOMYJISAPHBIX U3JAHUIX,
KOMIBIOTEPHBIX 0a3ax, pecypcax MHTepHeTa) u MPUMEHSTh €€ B COOCTBEHHBIX MCCIICIOBAHUAX
HCIOJIb30BATh NPUOOpPETEeHHbIEe 3HAHUA W YMEHUSI B MNPAKTUYECKOH JesITeJIbHOCTH U
HOBCEIHEBHOM KU3HMU IS

* rpaMOTHOTO O(OPMIICHUSI PE3YIIFTATOB OMOJIOTHYECKUX HUCCIIEOBAaHHT;

* 000CHOBaHUS U COOJIIOJACHUS MPaBUJI MOBEACHUS B OKPY KaIOIlIel cpeae, Mmep npodUIaKTUKHA
pacripocTpaHeHus BUPYCHBIX (B ToM unciie BUU-undeknn) u apyrux 3a00j1eBaHu, CTPECCOB,
BPEJIHBIX NPUBbIYEK (KypEHHUE, aJIKOTOJIN3M, HAPKOMAaHHUA);

* OKa3aHUsl IEPBOM MOMOIIU TIPH NPOCTYAHBIX U APYTHX 3a00JIEBAaHUSX, OTPABJICHUHN TTHIIICBBIMHU
MPOAYKTaMH;

e onpeZieIeHUss COOCTBEHHOW MO3MIUMM MO OTHOIIEHUIO K DKOJIOTMYECKHUM MpoldjiemMam,
MMOBEACHHUIO B IPUPOIHOU CpELE;

OLIEHKM DJTUYECKUX AacCIeKTOB HEKOTOPBhIX HCCJeAOBaHUl B oOnacTh OHMOTEXHOJIOTUHU
(k1IOHMpOBaHME, UCKYCCTBEHHOE OIIJIOOTBOPEHHE).

Psn TpeGoBanumii peannzyeTcs 3a cueT GopMUpOBaHUs 00Jiee KOHKPETHBIX YMEHUH.

TpeboBanue K ypOBHIO NMOATOTOBKH — OOBACHATH POJIb OMOJOrHYEeCKMX TeOopHii, runore3s B ¢op-
MHMPOBAHWU HAYYHOr0 MHPOBO33PEHUSl — HOCUT 0000IIaloluil XapakTep W BKJIOYaeT B ceds
CIIEYIOINE YMEHUS:

*  BBLICHATH OOBEKT OMOJIIOTHYECKOT0 UCCIIEIOBAHUS U HAYKU, U3yYarollue JaHHbIH 00bEKT;

*  ONpEeNeNsiTh TEMBI Kypca, KOTOpbIE HOCAT MUPOBO33PEHUYECKHI XapakTep;

*  OTIMYATh HAYYHBIE METOIbI, HCITOJIb3YEeMbIe B OMOJIOTHH;

*  OIpeAesnsTh MECTO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK.

*  JIOKa3bIBaTh, YTO OPTaHU3M — €HHOE 1IEJI0E;

* OOBSACHATH 3HAUEHHWE I Pa3BUTHs OWOJIIOTMYECKMX HAYK BBIJCICHUS YPOBHEH OpraHM3anuu
KUBOH MPUPOJIBI;

*  00O0CHOBBIBaTh €AMHCTBO OPraHUYECKOTO MUPA;

*  BBIABHUTaTh TUIOTE3BI U OCYIIECTBIATH UX MMPOBEPKY;

*  OTJIMYaTh TEOPHUIO OT IMIIOTE3BI.




TpebGoBaHUe K YPOBHIO MOATOTOBKH — 00BLSICHATH POJIb OHOJOTHYECKUX TeOPHii, Wieil, NPUHIMIIOB,
runore3 B (GopMHPOBAHHM COBPEMEHHOH eCTeCTBEHHO-HAYUYHOW KapTHHbLI _MHpPa — HOCHUT
WHTETPATUBHBIA XapaKTep U BKIIOYACT B CeOS CICAYIONTNE YMEHUS:

*  ONpeneNsiTh MPUHAICKHOCTh OMOJIOTMYECKOr0 00BbEKTA K YPOBHIO OpraHU3alllH KUBOT0;

*  MPUBOIUTH MPUMEPHI MPOSBICHHUS HEPAPXUUECCKOTO MPHUHIIUIA OPTaHU3AIUN KUBOK TTPUPOJIBI;

*  0OBICHATH HEOOXOAMMOCTD BBIJICIICHUS IPUHITUIIOB OPTaHU3AIMH KUBOW TTPUPO/IBI,

*  yKa3bIBaTb KPUTEPHUH BBLIECICHUS PA3IUYHBIX YPOBHEN OpraHU3alUu )KUBOU IIPUPOJIBI;

*  OTJIMYATh OMOJIOTMYECKUE CUCTEMBI OT OOBEKTOB HEKUBOM IPUPO,IBI.

[IpencraBnennas B pabouell mporpaMme TOCIEAOBATEILHOCTh TPEOOBAHWM K KaXIOMY YPOKY
COOTBETCTBYET YCJIOKHECHHIO TIPOBEPSEMBIX BUIOB JICSITCIBHOCTH.

Coaep:xanue nporpaMmbl
(201 gac, 3 yaca B HeJEIIO)
10 KJIACC
Brenenue (1 uac)
Mecro yuebHoro npeamMera «O0miast 6MOJIOTHs» B CUCTEME €CTECTBEHHOHAYUYHBIX JUCLHUIUIMH, a TaK K€ B
Oouonornyeckux Haykax. Llenmn m 3amaum kypca. 3HaueHHe TpeaMeTa Ui TOHUMAaHUS €IMHCTBA BCETO
’KHMBOT'O M B3aMMO3aBUCUMOCTH BceX 4acTeil 6uocgepsl 3emiu.
PA3JIEN 1

BBenenue B 6nosnoruio (5 uacoe)
Tewma 1.1 lIpeamer u 3agauu o01Ieil OMOTOTMU. Y POBHM OPraHU3aUHU )KMBOI MaTepuum (2 uaca)

buosnorus kak Hayka; nmpeamMeT M MeTOJbl u3yueHus B Ouosoruu. OOmias Ouosnoruss — ydyeOHas
JTUCUUIUTIHA 00 OCHOBHBIX 3aKOHOMEPHOCTSX BO3HHUKHOBEHHMSI, Pa3BUTHS M MOAACPKAHUSA )KU3HU HA
3emie. O61mas 61osIorus Kak OJMH U3 UCTOYHUKOB (DOPMUPOBAHUS AUATEKTUKO-MATEPHATUCTUYECKOTO
MHPOBO33PEHUS. OO6muieOnonornueckue 3aKOHOMEPHOCTH — OCHOBa palMOHAIBHOTO
IIPUPOIONOJIB30BAHNS, COXPAHEHUS OKpPYXKaIOLEel cpelibl, HHTEHCU(PUKALMH CeIbCKOX031CTBEHHOIO
IIPOM3BOJICTBA U COXPAHEHMS 3[J0POBhS YEIIOBEKA.
CBsi3p  OMOJNIOTMYECKUX JUCHMIUIMH C JpYTMMH Haykamu (xumued, ¢usukoit, reorpaduei,
acTpOHOMHUEHN, ucropueit u ap.). Posb 6uonoruu B GopMupOBaHUN HAYUHBIX NMPEJICTABICHUN O MHpE.
XKuznp kak (opma cyliecTBOBaHUS MaTepuu; ONpEJETCHHE MOHATHS <«KU3Hb». JKU3Hb U JKHUBOE
BEIL[ECTBO; KOCHOE, OMOKOCHOE 1 OMOTeHHOE BENIeCTBO OHocdephl. YPOBHU OpraHU3allly KUBON MaTEpUH
U TPUHLUIOBl UX BBIJEICHUS; MOJIEKYJISAPHBIN, CyOKIETOUHBIM, KIETOYHBINH, TKAHEBbIM M OpraHHBIMH,
OpraHU3MEHHBIM, MOMYJALNOHHO-BUIOBOM, OMOLIEHOTHUYECKUA U OMOC(hEepHBI ypOBHU OpraHU3aluu
KHUBOTO.
m JlemoHcTpanusa. Cxembl, OTpa)karolllieé MHOTOYPOBHEBYIO OPraHU3allMI0 >KUBOTO (OpraHU3MEHHBIH U
OMOIICHOTHUYECKUI YPOBHHU).
Tewma 1.2 OcHoBHBIE cBOlicTBA :kUBOr0. MHOr000pa3ue ;KMBOro Mupa (3 uaca)
EauHCTBO XMMMUYECKOTO0 cOCTaBa JKMBOW MaTE€pUHU; OCHOBHBIE TPYIIBl XMUMHUYECKHUX DJIEMEHTOB U
MOJIEKYJI, 00pa3yrolre XKUBoe BemecTBo Onocheprl. KiieTouHoe CTpoeHHe OpraHu3MOB, HACEISIOIINX
3emmo. OOMeH BemiecTB (MeTabOIM3M) M CAMOPEryJslus B OHMOJIOIMYECKHX CUCTEMax; IMOHSITHE O
roMeocrase Kak o0 00s3aTelbHOM YCIOBHH CYIIECTBOBAaHHUS XUBBIX cUCTeM. CaMOBOCIPOU3BEICHHUE;
HACJIEICTBEHHOCTh U M3MEHUYMBOCTh KaK OCHOBA CYLIECTBOBAHMSI XMBOW MaTepUH, UX INPOSBICHUS Ha
Pa3IMYHBIX YPOBHAX OpraHu3aiuu kuBoro. Poct u passutue. Paznpaxumocts; Gopmbl n30HupaTenbHON
peakiy OpraHU3MOB Ha BHEIIHHE BO3JACHCTBHUS (O€3yCIIOBHBIE M YCIOBHbBIE PE(IEKCHI; TaKCHCHI,
TPONU3MBI U HACTHH). PUTMHUYHOCTBH MPOLECCOB KU3HEAEATEIbHOCTH; OMOJOTUYECKHE PUTMBI U UX
aJanTUBHOE 3HAYeHUE. /[MCKPETHOCTh KMBOIO BEIIECTBA M B3aMMOOTHOIIEHHE YaCTH U IEJIOro B
O6uocucTteMax. DHEPro3aBUCUMOCTb )KMUBBIX OPraHU3MOB; (POPMbI TOTPEOIEHUS SHEPTHUH.
[apcTBa *MBOM IPUPOIBI; €CTECTBEHHAs KiIaccu(uKaIus KUBBIX OpraHu3MoB. BugoBoe paznooOpasue
KPYIOHBIX CHCTEMAaTHYECKUX TPYHI M OCHOBHBIE MPUHLMUIBI OpPraHU3alMU >KUBOTHBIX, PACTEHUH,
rpubOB U MUKPOOPIaHNU3MOB.
m JlemoHcTpanus. Cxembl, OTpa)karollle CTPYKTYPY LApCTB >KUBOW MPUPOJIbI, MHOIOOOpa3ue *KUBbIX
opranu3mMoB. Cxembl M TaOJUIBI, XapaKTEpU3YIOIIUE CTPOCHUE U paclpocTpaHeHue B Ouocdepe
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pacTeHu, KUBOTHBIX, TPUOOB U MUKPOOPTaHU3MOB.

m OcHoBHble noHATUA. buonorus. JXuzHb. OCHOBHbBIE OTIMYHUS XKUBBIX OPraHU3MOB OT OOBEKTOB
HEXXUBOU MPHUPOJIBL. YPOBHH OPraHU3aLUH KUBOU MaTepuH. OOBEKTH U METO/IbI U3YUYCHUS B OMOJIOTHH.
MHuoroo6pasue >KMBOrO MHpa; LApCTBa KUBOM INPUPOJBI, €CTECTBEHHAas CHCTeMa KiaccuuKanuu
KUBBIX OPTaHU3MOB.

Heoprannueckne m opranm4eckue MOJIEKYJIbl U BELIECTBA; KIIETKA, TKaHb, OPraH, CUCTEMbl OPIraHOB.
[lonatue o uemoctHoM opranu3me. Bua u momymsamus (oOmue mpeacTaBieHus). buoreoueHos.
buocdepa.

m Ymenus. OOBSCHAT, OCHOBHBIE CBOWCTBA JKMBBIX OPraHM3MOB, B TOM YHCIE ATallbl MeTaboim3Mma,
CaMOperyJsaiuio; MOHATHE ToMeocTa3a M JApYrue OCOOCHHOCTH JKHUBBIX CHCTEM Pa3IUyHOIO
HNEpPApXUUECKOr0 YPOBHS KakK pe3yJbTaT BOJIIOLUM KXUBOM MaTepuu. XapaKTepu30BaThb CTPYKTYpY
L[apCTB )KUBOM MPHUPOJIbI, OOBACHATH MPUHLHUIIBI KJIACCU(DUKALIUU KUBBIX OPraHU3MOB.

m Mexnpeamernele cBa3u. boTanuka. OCHOBHBIE I'PYNIbl PAaCTEHUM; HPUHUMUIIBI OpraHu3aluu
pPacTUTENbHBIX OPraHU3MOB, IPUOOB U MUKPOOPTaHU3MOB.
3o0o0mn0rust. OCHOBHBIE IPYIINbI )KUBOTHBIX; OTJIUYUS KUBOTHBIX U PACTUTEIBHBIX OPraHU3MOB.
Heopranunueckas xumusi. Kucinopona, Boaopon, yriepos, a3or, cepa, pocdop U Apyrue 3J1eMeHThI
nepuoanyeckont cucremsl 1. . MenaeneeBa, uX OCHOBHBIE CBOMCTBA.

Opranunueckas xumusg. OCHOBHBIE TPYNNbl OPraHUYECKUX COCIUHEHUHN; OHOJIOTHYECKUE
MOJIUMEPBI — OCJIKH, JKUPBI M HYKJICMHOBBIE KUCIOTHI, YTIIEBO/IBL.

PA3JIEJI 2
IMponcxoxaeHne U HAYAIbHBIE ITANBI Pa3BUTHS ku3HA Ha 3emute (18 uacos)

Tema 2.1 UcTopus npeacTaBjieHUil 0 BOSHHKHOBEHNH KU3HU HA 3emue (4 uaca)
Mudonornueckue npencrabieHus. [lepBble HaydyHble MOINBITKM OOBSICHEHHS CYIIHOCTH M Ipolecca
BO3HUKHOBEHHUs ku3HU. Onbitel @. Penu, B3rmsasl B. I'apses, skcnepumentsl JI. Ilactepa. Teopun
BEUHOCTH KU3HU. MaTepruaaucTuyecKue NpeICTaBICHNs] O BOSHUKHOBEHUH KU3HU Ha 3eMIle.

m JlemoHcTpanus. Cxema skciepumentoB JI. Ilactepa.

Tema 2.2 TlpeanochblJKy BOBHUKHOBeHHS ku3HU Ha 3emJe (6 uacos)

[IpennochulIku BO3HMKHOBEHHMS H3HM Ha 3eMiie: KOCMHYECKHE U IUIaHETapHBbIE IPEANOCHUIKH;
XUMUYECKUE MPEANOCHUIKA 3BOJIOLMU MAaTE€PUU B HANPABICHUHW BO3HUKHOBEHHS OPTraHUYECKHUX
MOJIEKYJ: TepBUYHas aTMocdepa U DSBOJIOUUS XUMUYECKUX OJEMEHTOB, HEOPraHWYECKUX U
OpraHMYECKHX MOJIEKYJ Ha pAaHHUX 3Tanax pa3BUTUSA 3eMIIH.

m /lemoHcTpanus. Peakiuu siiepHOro CHUHTE3a; SBOJIIOLMS 3JIEMEHTOB M HEOPIaHUYECKUX MOJIEKYJI.
Cxembl OTpaxaromiue Tamnbl GOPMUPOBAHUS TIIAHETHBIX CUCTEM.

Tema 2.3 CoBpeMeHHbIE IPEICTABIEHNUS] 0 BOSHUKHOBEHUH Ku3HH Ha 3emute (8 uacos)
CoBpeMeHHbIE IPEICTABICHUS] O BOSHUKHOBEHUH kU3HNU; Teopust A. M. Onapuna, onsitel C. Mumepa.
Teopun npoucxoxaeHuss nporodouononuMepoB. CBoilcTBa KoalepBaTOB: peaklUUd OOMEHa BEIEeCTB,
CaMOBOCITPOM3BEJICHHE. DBOJIIOLUSA MPOTOOMOHTOB: (OPMHUPOBAHWE BHYTPEHHEH Cpejbl, IMOSBICHUE
KaTaJu3aToOpoOB OPraHMYECKOW MPUPOJbl, BOSHUKHOBEHHE T€HETHYECKOro kona. 3HauyeHue pabdot C.
®okca u Jx. bepnama. ['mnore3bpl BO3HUKHOBEHHUSI T'€HETHYECKOro Kojaa. HauanbHble »Tamsl
OMOJIOTMYECKON D3BOJIIOLMU: BO3HUKHOBEHHE (DOTOCHHTE3a, JSyKapuoT, IIOJOBOrO TMpolecca MU
MHOT'OKJIETOYHOCTH.

m /lemoHcTpanus. CxeMbl BOBHUKHOBEHHUSI OJAHOKJIETOUHBIX IYKAapUOT, MHOTOKJIETOYHBIX OPraHU3MOB,

Pa3BUTHUS IIaPCTB PACTCHHUH U )KUBOTHBIX, IPEJCTABICHHBIX B y4eOHUKE.

m OcHoBHble moHATHA. Teopust akagemuka A. M. OnapyHa 0 NpPOMCXOXKAEHHM KU3HH Ha 3eMIIe.

Xumunueckast sBoitouusa. HeOuonornueckuit cuHTe3 opranuueckux coenuHeHuil. KoamepBaTHbie

Kaniau u ux sBoionud. [IporoOuonTsl. buonornueckas MmemOpana. Bo3HMKHOBEHHE T€HETUUYECKOTO

koja. bespsaepHble (mpokapuoTHuyeckue) kieTKd. KieTku, umMeroniye orpaHu4eHHOe O0O0O0JO0UKON

sanpo. Knetka — aneMeHTapHas CTpyKTYpHO-(YHKIIMOHAJIbHAS €IMHULIA BCETO KUBOTO.

Ymenus. OOBSCHATh C MaTEPHAIMCTUYECKUX MO3UIMI MPOLEeCC BOSHUKHOBEHUS KU3HU Ha 3eMile Kak

€CTECTBEHHOE COOBITHE B IIEMH 3BOJIIOIUOHHBIX IIPe0Opa3oBaHU MaTEPUH B IIEJIOM.

m Mexmnpeamernsle cBs3u. Heopranwmueckas xumusa. Ilepuonunueckas cucrema

sanemeHnToB /[. . Menneneera. CBoicTBa pacTBOpPOB. TeopHs JIEKTPOITUTHUECKONU TUCCOLUAIUH.
Opranunueckas xumud. llonydeHne u XuMU4ecKUe CBONCTBA IPEAEIBbHBIX YTIIEBOJLOPOAOB.
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duszuka. Monnsupymoimiee u3aydyeHue; MOHATHE O J03€ U3TyUYCHHS M OMOJIOTHYECKOM 3aluTe.
ActpoHomus. OpraHuszanus njaHeTHbIX cucteMm. CoJIHEUHas CHUCTEMa, €€ CTpyKTypa. Mecrto
raHeTsl 3eMiist B COJIHEUHOM cucTeMe.

PA3JIEJ 3
Yuenue o kiierke (31 uac)

Tewma 3.1 BBenenue B uurTosoruio (/ uac)

[IpeameT m 3agauu UUTOJOTHH. METOABI U3YYEHHUS KIETKH: CBETOBAas M AJICKTPOHHAS MUKPOCKOIUS;
OMOXMMHMYECKHE M  HMMMYHOJIOTMYECKHME MeToabl. J[Ba Tuma  KIETOYHOW  OpraHM3aIliH:
IIPOKAaPUOTUYECKUE U DYKAPUOTUUECKUE KIIETKHU.

m /lemoHcTpanus. I[IpuHuunuanbHbIE CXEMbI YCTPOMCTBA CBETOBOIO M 3JIEKTPOHHOIO MHKPOCKOIIA.
CxeMbl, WIUTIOCTPUPYIOLINE METO/IbI PENapaTUBHON OMOXUMHM 1 HMMYHOJIOTHH.

Tema 3.2 Xumuueckasi opraHu3anusi ;kuBoro Bemectna (9 wacos)

DOneMeHTHBI COCTaB JKMBOTO BellecTBa Ouocdepsl. PacnpocTpaHEeHHOCTh 3J€MEHTOB, MX BKJIAJ B
o0pazoBaHKe KUBOM MAaTepuu M OOBEKTOB HEXKUBOM MPUPOIbI. MaKpo3IeMEHThI, MUKPOIJIEMEHTBI; X
BKJIa/1 B 00pa30BaHNE HEOPTAaHUYECKUX U OPraHUYECKUX MOJIEKYJI KU BOI'O BEIIECTBA.

Heoprannueckne MOJEKYJBl JKMBOTO BEIIECTBAa: BOJAA; XUMHUYECKHE CBOWCTBA M OMOJIOTHYECKAS
POJIb: PACTBOPUTENL TUAPOPUIBHBIX MOJIEKYJ, Cpela MPOTeKaHUs OMOXMMHUYECKUX IpEeBpallleHui;
pOJIb BOABI B KOMIIAPTMEHTAIU3ALUN U MEXMOJIEKYJISIPHBIX B3aUMOJECUCTBUAX, TEIUIOPETYISIUUN U Ap.
Conu HeOpraHM4ecKMX KHCIOT, HMX BKJIaJ B oOecrnedyeHue MpPOLECCOB JKU3HEACATENbHOCTH U
noJiiep >kKaHue roMeocTas3a. Poib KaTHOHOB M aHMOHOB B OOECIIEYCHUHU MPOIECCOB JKU3HEACATEIHHOCTH.
OcMoc 1 OCMOTHYECKOE JaBJIEHUE; OCMOTHUYECKOE MOCTYIUIEHHE MOJIEKYJI B KJIeTKY. bydepHblie cuctembl
KJIETKH M OpraHHU3Ma.

Opranuueckue MouieKynbl. buonormueckue mnonumepbl — O€IKU; CTPYKTypHas OpraHM3anus
(nepBu4Hasi, BApUAaHTbl BTOPUYHOM, TPETUUHASI U YETBEPTUUYHAsS CTPYKTYypHAasl OpraHU3alus MOJIEKYJI
Oenka W XHMMHYECKMe CBs3d, uX oOpasyromue). CBoiictBa 0€lKOB:  BOJAOPACTBOPUMOCTb,
TEPMOJIAOMIIBHOCTh, TIOBEPXHOCTHBIA 3apsAl W 1p.; JAeHarypanus (oOpatumas u HeoOpaTHMas),
peHarypanusi; OMOJIOrMYECKUIl CMBICH M IpakTU4ecKoe 3HaueHue. DyHKIUM OEIKOBBIX MOJEKYII.
buonornveckue karammzatopbl — OeNkH, KiIaccu(UKaIus, UX CBOHCTBA, pOJib OCITKOB B OOECIICUCHUU
IIPOLIECCOB  JKU3HENEATENbHOCTU. YTIJIEBOJAbl B JKM3HM pPAcCTeHMHM, IKUBOTHBIX, TIpuUOOB U
MHUKpPOOpPraHu3MoB. CTpyKTypHO-(QYHKIIMOHAIbHbIE OCOOEHHOCTH OpPIraHM3alMU MOHO-U JIMCaXapHUa0B.
Crpoenue u buonoruyeckasi pojib OMONoOIUMEepOB — MosucaxapuaoB. JKUpbl — OCHOBHOM CTPYKTYpPHBII
KOMITIOHEHT KJIETOYHBIX MEMOpaH M MCTOYHUK FHEpruu. OCOOEHHOCTH CTPOEHHUS >KMPOB U JIUIIOUJOB,
JeXalue B OCHOBE X (YHKIMOHAJIBHOM aKTHBHOCTH Ha YpOBHE KJIETKM M LIEJIOCTHOIO OpraHu3Ma.
JIHK — Mosekynsl HaclaeICTBEHHOCTH; WCTOPUS W3Y4E€HHMs. YPOBHHM CTPYKTYpPHOM OpraHM3aluu;
CTPYKTYpa HOJUHYKJICOTUIHBIX IeNeH, MPaBUIO KOMIUIEMEHTap-HOCTU {Npaguio Yapaaghgha®),
nBoitHas cnupanb (Yorcon u Kpuk); 6uonornyeckas pons JJHK. I'enetnueckuii xoxa, cBoiicTBa Koja.
Penynnukanus JJTHK, nepenaua nacnenctseHHoil nHdopmanuu u3 nokojeHus B nokosuenue. [lepenaua
HacleCTBEHHON MHpopManuu u3 aapa B uurtomiasmy; tpanckpunuusa. PHK, ctpykrypa u dynkuu.
WHupopmarinonHsle, TpaHCTIOPTHBIE, pubocomalnbHble U peryiastopasie PHK. «Manbie» Mosiekynsl 1 ux
POJIb B OOMEHHBIX Iporieccax. ButaMuHbl: cTpoeHHe, UCTOYHUKHU MOCTYIUIEHUS, QYHKIIUHU B OPraHU3ME.
Omnpenenenue HyKICOTHIHBIX MTOCIEI0BATENbHOCTEH (CEKBEHUPOBAHNE) T€HOMOB PACTEHUH U KUBOTHBIX.
I'enoMm udenoBeka. I'eHeTnueckast MHKEHEPHs]; TEHOAMATHOCTUKA M FeHoTepanus 3a00eBaHui yeloBeKa
U )KMBOTHBIX.

m JlemoHcTpanusa. OObeMHbBIE MOIETH CTPYKTYPHOM OpraHU3aliyi OMOJIOrHYECKUX MOJIMMEPOB: OEIKOB U
HYKJIEMHOBBIX KHCJIOT; UX CPaBHEHHE C MOJENISIMH HCKYCCTBEHHBIX MOJMMEPOB (MOIMBHUHUIXIJIOPUA U
ap.).

m JlaGoparopHble U MPaKTUUECKUE PabOThI

depMEeHTATUBHOE pacUIeIJIEHNE ITEPOKCHAA BOAOPO/Ia B TKAHAX OpraHU3Ma.

Omnpenenenne kpaxmaja B paCTUTEIbHBIX TKAHSAX.

Tewma 3.3 Crpoenune u pyHKIMHU NPOKaApUOTHYECKOI KieTkH (/ uac)

HapctBo Ilpokapuotsl (poOsiHKM); cuUCTeMaTHKa M OTAENIbHbIE MPEACTAaBUTENU: LUAHOOAKTEpUH,
O6akrepun M MuKoruia3mbl. dopMa U pa3mepsl MPOKAPHOTHYECKUX KJIeTOK. CTpoeHHe NUTOIIIa3MBbl
OakTepuanbHOM KIJIETKH; JIOKalu3alus (EepMEHTHBIX CHUCTEM M OpraHu3anus meTtadonusMa y
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npokapuoT. ['eHeTnueckuid ammapaT OakTepuil; OCOOEHHOCTHM pealu3alud  HACIEICTBEHHON
nHpopmanuu. OCOOEHHOCTH IKU3HENEATCIIBHOCTH OakTepuii: aBTOTpoHBIE U TeTepoTpodHBIC
OaxTepuu; a’poOHBIE U aHAIPOOHBIE MHUKpOOpranu3mMbl. CropooOpa3zoBaHHE M €ro OMOJIOTHYECKOe
3HayeHue. Pa3sMHoOXkeHue, nonoeoti npoyecc y baxmepuil, pexombuHayuu. MecTto U pojib
MMPOKApPUOT B OUOIIEHO3aX.

m /lemoHcTpanusa. CXemMbl CTPOEHUS KJIETOK Pa3IMYHbIX IPOKAPHUOT.

Tema 3.4 CTpyKTYpHO-QYHKIIHOHAJIbHAS OPraHU3anus KJIETOK dyKapuoT (6 uacog)
[MuTonna3zma »yKapuOTHYECKOW KiIEeTKU. MeMOpaHHBIM MNPUHLUUIO OpTaHU3alUU KIIETOK;
CTpoeHuE OHMOJIOTUYECKOW MeMOpaHbl, MOP(hOIIOTHYESCKHE U (YHKIHOHAIBHBIE OCOOCHHOCTH
MEMOpaH pa3JIW4YHbIX KIJIETOYHBIX CTPYKTYyp. OpraHeinbl HUUTOMJIAa3Mbl, UX CTPYKTypa U
dyukuu. HapyxHas nuronia3maTnye-ckas MemMOpaHa, SHJ0IIa3MaTUYeCcKasl CeTh, anmapar
l'onpmxu, AUM30COMBI; MEXaHM3M BHYTPUKIETOYHOTO IMIIEBApeHUs. MUTOXOHApUU —
SHEPreTUYECKUE CTAHLMU-KIETKH; MEXaHHU3Mbl KJIETOYHOro JAbIXxaHusi. PubocomMbl u ux
ydyacTtue B mpoueccax TpaHciasinuu. KierouHsiii neHtp. OpraHouibl ABUXKEHUSI: KI'YTUKH U
pecHuuku. [lutockener. CnenuanbHble OpraHOUABl UTOIUIA3MBI: COKPATUTEJIbHBIE BaKyOId U
np. B3auMogeiictBue opraHonmoB B oOecrneueHHUHU IIpolrieccoB MeTadbonuzmMa. OcoOeHHOCTU
CTPOEHHUSI PACTUTENIBHBIX KJIETOK; BaKyOJIW M MIAacTUIbl. Buapl miactun; UX CTPyKTypa U
(pynkumonansabsie ocobenHoctu. Knerounasi crenka. OCOOEHHOCTH CTPOCHUSI KJIETOK I'pUOOB.
Bxumrodyenwsi, 3Ha4eHUE U POJIb B META00JIN3ME KIIETOK.

Kierounoe sapo — ULEHTp YHOPABICHUSA KU3HEICITEIbHOCTHbIO KIIETKU. CTpPYyKTyphl
KJIETOYHOTO siApa: siAepHas 0007109Ka, XpOMaTHUH (T€TEPOXPOMATHH U DyXPOMATHH), SIPHIIIKO.
Kapuomnasma; XMMHUYECKMM COCTaB M 3HA4Y€HUE JJIs1  KU3HEHACITEJIBbHOCTHU  sijipa.
JunddepennmnanpHas aKTUBHOCTh T'€HOB; dYXPOMATHH. XPOMOCOMBI. CTpPyKTypa XpOMOCOM B
pa3iuuHble IIEPUOAbl >KU3HEHHOTO ULHWKJIAa KIETKW; KapUOTHUII, IMOHSTHUE O TOMOJOTMYHBIX
XpoMocomax. JAUMiIonaHbIA U raluIOuIHbINH HaOOPhl XPOMOCOM.

Kierounsle TexHonoruu. CTBOJIOBbIE KJIETKH M IEPCIEKTUBBI UX HNPUMEHEHHUS B OHOJIOTHUU U
meauuuHe. KiioHnpoBaHue pacTeHU U ) KUBOTHBIX.

m JlemoHcTpanus. Moaenu kineTtku. CXeMbl CTPOSHHUSI OPraHOUJ0B PACTUTEIbHON U KUBOTHOM
KJIeToK. MukpomnpemnapaTsl KJIETOK PAaCTE€HUH, )KUBOTHBIX U OJTHOKJIIETOUYHBIX TPHUOOB.

m J[aGopaTopHble U MpaKTUYECKUE pabOThI

HN3y4denne cTpoeHUs paCTUTEIBHON U )KMBOTHOMN KJIETOK I1OJ MUKPOCKOIIOM.

HaOnronenue 3a IBM>KEHUEM [IUTONJIA3Mbl B PACTUTEJILHBIX KJIETKaX.

Tema 3.5 O0MeH BeniecTB B KjeTKe (MeTad60au3m) (7 uacos)

OOMeH BelecTB M NpEBpallleHHe SHEPruuM B KIETKE — OCHOBAa BCEX IIPOSBIICHUI ee
JKU3HEIESTEIIbHOCTH. Karanutunueckuit XapakTep peaxiumit oOmeHa BEIIIECTB.
KomMmnaprmeHTanu3amnusi npoleccoB MeTaboiar3Ma U JoKajlu3auus creuuduieckux (pepmMeHToB
B MeMOpaHax OIIpPEAECJIEHHBIX KJIETOYHBIX CTPYKTYp. ABTOTpOQHBIE U TeTepoTpodHbIE
opranm3mbl. [lnactuueckuit wu sHeprermueckuii oOmeH. Peanmuzanusi HaciaeACTBEHHOM
uHdopmanuu. buonornueckuii cuHTe3 OCJIKOB U Opy2uUx Op2aHudeckKux MoJjaeK)ysl B KIETKE.
TpaHckpumnuus; ee CymHocTh U MexaHnusMm. llpouneccunr uPHK,; Ouonocuueckuii cmvica u
3HaueHue. TpaHCHALUS; CYHIHOCTh M MEXaHU3M. ODHEPreTHYecKuil OOMEH; CTPYKTypa H
dbynkuun AT®. Dranbl dHepreTrndyeckoro oomMena. I1oAroToBUTENBHBIN 3Tal, PoOjb JIU30COM;
HenoJiHoe (OeCKHCIoOpoaHOe) paciieryieHue. [lotHoe KHUCIOpOIHOE OKHUCICHUE; JIOKATU3aIlus
MPOLIECCOB B MUTOXOHAPHUAX. CONpsDKEHUE paclIeNJIEHUs TIIIIOKO3bl B KIIETKE C paclajgoM M
cuate3oM ATD. dotocuHTe3; cBeTOBas (haza U OCOOCHHOCTH OpPraHU3aIMM THIJIAKOWIOB TpaH,
SHEpreTuueckasi IEeHHOCTb. TeMHoBas (asza ¢QoTocuHTe3a; HOpolecchl TEMHOBOW (pasbl;
HWCHOJIb30BAHUE DJHEPrur. XeMOCHHTe3. [IpMHIMIIBI HEPBHOM W SHAOKPUHHOW pEryJIsILUU
MPOLIECCOB MPEBPALIECHUS BEIIECTB U DHEPTUU B KIIETKE.

m JlemoncTpamnmsa. Cxembl myTeid MeTaboan3Ma B KJIIETKE. DHEPreTHUECKUN OOMEH Ha MpuMepe
paciiernieHus: rioko3bl. [lnactuueckuii oOMeH: OmocuHTe3 Oenka u (hoTocHuHTE3 (MOISITH-
anmukanun). Cxembl, OTpakalolllyde IMPUHIUIIBI PEeryJsiiud MeTadoJu3Ma Ha YpPOBHE
LIEJIOCTHOT'O OpraHu3Ma.

Tema 3.6 ’KKu3HeHHBIH HUKJ KJIeTOK (2 uaca)



Kinetkm B MHOrokserouHoM opranusme. Ilonstue o  auddepeHuupoBKEe  KIIETOK
MHOT'OKJIETOYHOTO oOpraHu3Ma. JKW3HEHHBIM IUKJI KJIETOK. TKaHM opraHu3ima C pa3HOM
CKOPOCTBIO  KJIETOYHOTO OOHOBJICHUS: OOHOBJISIOIIMECS, pacTyliue U CcTaOuJbHBIE.
PazmHokeHue kieTok. MUTOTHYECKUH LUKI: uHTepdaza — Mepuoj] IMOATOTOBKU KIIETKH K
nenenuto, peayrmukamus JHK; mMuTo3, ¢a3pl MUTOTHYECKOTO ACJICHHUS U IIPEOOpa3OBaHUS
XpOMOCOM B HUX. Mexanusm obpazosanus eepemeHa OeleHUs U pPACXO0HCOeHUS O00UepHUX
xpomocom 6 amnaghaze. BUOIOTUYECKUN CMBICI MHTO3a. bHOJIOrHYeckoe 3Ha4YeHHUE MHUTO3a
(Gecronoe pa3MHOXKEHUE, POCT, BOCHOIHEHHE KIETOYHBIX MHOTEPh B (PU3HOJIOTHMYECKUX U
narojorudyeckux yciaosusix). Ilonarue o pere"Hepauuu. Hapywenus unmencusnocmu
KIemo4H020 PA3MHONCEeHUs U 3a001e8aHus 4Yejlogeka U JHCUBOMHBIX', mpoguueckue 538bl,
00bpoxkauecmeeHnHble U 310KAYeCmMEeHHble ONYX0AU U Op.
] HemoncTpauus. MHUTOTHYECKOE JI€JIEHUE KJIETKH B KOPEILIKE JIyKa MOJ MHKPOCKOIIOM MU Ha
cxeMe. ['mcromornueckue npenapaTbl pa3iiM4yHBIX TKaHed MiekonuTarmux. CxeMbl CTpOEHUS
PACTUTENbHBIX U XUBOTHBIX KJIETOK PA3JIUYHBIX TKaHEeM B mpouecce jaesieHus. Cxembl myrTei
pere’Hepanyy OpraHoB U TKaHEH Y )KUBOTHBIX Pa3HBIX CUCTEMATUYECKUX IPYIIIL.
Tema 3.7 HexksieTounble (popMbl :Ku3HU. Bupycol u 6akrepuodaru (2 vaca)
Bupycel — BHYTPHUKIJIETOUYHBIE I1apa3UTbl Ha I'E€HETUYECKOM YpoBHE. OTKpBITUE BHUPYCOB,
MEXaHU3M B3aUMOJEHCTBUSI BUpyCa U KIETKH, MH(GEKIHMOHHBIA mpolecc. BepTukanbHbIA U
TOPU3OHTAIIBLHBIN THII TIEpeIayd BUPYCOB. 3a00JIEeBaHUS )KUBOTHBIX U PACTCHUM, BHI3BIBACMBIC
BUpycamMu. BupycHble 3a0o0ieBaHHs, BCTpeHarolldecss y 4dejioBeka; rpuii, renatut, CITN/I.
Bakrepuodaru.
m JlemoHcTpanus. Mojenu pa3iaudHbIX BUPYCHBIX yacTull. CXemMbl B3aMMOJCUCTBUS BUpYyCaA U
KJICTKA TIpU TOPHU3OHTAJIBHOM ¢ BEPTUKAILHOM THUNE mnepenadn uHpeknuu. CXemsl,
OTpakarollue NpoLecC Pa3BUTHUS BUPYCHBIX 3a00JI€BaHUIA.
Tema 3.8 Kierounasi reopusn (3 uaca)
Knerounas teopus ctpoeHus: opranu3MoB. Mctopust pa3BUTHS KIETOUYHOU Teopuu; padboTsl M.
Ilneiinena, T. IlIBanna, P. bpoyna, P. BupxoBa u apyrux yuyeHblx. OCHOBHBIE ITOJIOKEHUS
KJIETOYHON TEOPUH; COBPEMEHHOE COCTOSIHME KIIETOYHOM TEOPUM CTPOCHHUS OPraHU3MOB.
3HauyeHUe KIETOYHON TEOPHUHU JIIsI PAa3BUTHUSL OHOJIIOTHU.
m Jlemonctpanmsi. buorpadum  yueHBIX, BHECIIMX BKJIAJ B pa3BUTHE KIETOYHON TEOPUHU.
m  OcHoBHble TMOHATUS. OpraHuyeckMe U HEOpPraHMYeCcKHe BeIIecTBa, OOpa3yrolue
CTPYKTYpHBbIE KOMIIOHEHTBHI KJETOK. IIpokapuoTel: OakTepuuM M CHHE3EJIEHbIE BOJOPOCIU
(umanobGakTepun). DykapuoTHUECKasl KJIETKa, MHOT0OOpa3ue 3yKapHoT; KIETKH OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH PACTUTEIBHON U )KMBOTHOM KJIETOK. Spo M nuTomiazma
— TJIaBHBIE COCTaBHBIE 4YacCTH KJIeTKH. OpraHouasl LUTOIUIa3Mbl. BximrodeHus. XpoMOCOMBI, HX
cTpoeHue. JIUnuouaHbli U ramiouaAHbldi Habopel XxpomocoM. Kapuortumn. JKu3HEHHBIH LUK KIETKH.
MuroTrdecKkui LUK, MUTO3. bHoJIOrMYecCKHH CMBICI MUTO3a. bHOJIOrMYeckoe 3HAYECHUE MHUTO3a.
[TonoxeHust KJIETOYHON TEOPUHU CTPOEHUSI OPTaHNU3MOB.
m YMeHus. OOBACHATH PUCYHKM U CXEMbI, IpeACTaBJeHHble B YydeOHHMKe. CaMOCTOSATENIBHO
COCTABJISITh CXEMBI IIPOLECCOB, NMPOTEKAIIINUX B KIETKE, W JIOKAIU30BaTh OTJAEIBHBIE MX JTallbl B
Pa3IUYHBIX KJIETOYHBIX CTPYKTYpax. Nnmoctpuposathb OTBET INPOCTEUIIUMHU CXEMaMU U
pUCYHKaMHU KJIETOYHBIX CTPYKTYp. PaboTaTh ¢ MUKPOCKOIIOM M U3TOTOBJIATH IMPOCTEHIINE Mpenaparsl
JUIS. MUKPOCKOIIMYECKOT O UCCIIEIOBAHMUS.
m MexnpeaMeTHble CBA3MU. Heoprannueckass xummus. Xumnueckue cBa3u. CtpoeHue
BemecTBa. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
Opranunueckas xuMusg. [[pUHOUIOB OpraHU3alUMA OPraHMYECKUX COECIAWHEHUW. YTIIEBOMBI,
KUPBI, OCIIKH, HYKIEUHOBbIE KHCIOTHI.
®usuka. CBOMCTBA )KUJIKOCTEHN, TEIJIOBBIE SIBIEHUA. 3aKOHBl TEPMOJUHAMUKH.
PA3JIEJI 4

Pa3mHokeHne oprann3mos (7 uacos)

Tema 4.1 Becnosioe pa3MHOKeHU€e PACTEHHIT U )KUBOTHBIX (2 uaca)



@®opMbl OECTIONOr0 Pa3MHOXKEHUS: MUTOTHYECKOE JIeNICHHE KIETOK OJHOKJIETOUHBIX; CIIOPOOOpa3oBaHue,
IIOYKOBAHUE Y OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; BEreTaTUBHOE  PAa3MHOXKEHUE.
buonornueckuil CMbICI U 3BOJIIOLIMOHHOE 3HAYCHHUE OECIOJIOT0 Pa3MHOKEHHUS.
m JlemoHcTpanusa. CriocoObl BEreTaTUBHOTO PAa3MHOMXEHMSI IJIOJOBBIX JEPEBbEB U OBOIIHBIX KYJBTYP.
CxeMbl U pUCYHKH, TOKA3BIBAIONINE TOYKOBAHNE JPOAOKEBBIX IPUOOB M KHILIEYHOIIOIOCTHBIX.
Tema 4.2 IoaoBoe pasmuoskerue (5 uacos)
ITonoBoe pa3MHOXKEHUE PACTEHHMH M KUBOTHBIX. IlonoBas cucrema, Ooprasbl IIOJIOBOTO Pa3MHOXKECHUS
miekonurarouux. I'amerorenes. Ilepuonbl 00pa3oBaHUS IOJOBBIX KIETOK: PAa3MHOXKEHHE M POCT.
[Tepuon co3peBanus (Meiio3); mpodaza | w mpomeccel, B HEH MPOUCXOIAIINE: KOHBIOTAIHS,
KPOCCHHIOBEp. MexaHu3M, I€HETHYECKHUE IMOCIEICTBUS U OMOJIOIMYECKHIl CMBICI KPOCCHHIOBEpA.
Buonornyeckoe 3HaueHne U OMOJIOTHYECKUNA CMBICH Mero3a. [lepuoa popmMupoBaHHs NOJOBBIX KIETOK;
CYHUIHOCTb M 0coOeHHocTH TedeHus. OcoOeHHOCTH cliepMaToreHe3a M oBoreHe3a. OceMeHeHue u
OIJIOZIOTBOpEHHE. MOHO- W monucnepMusi; Ouojoruueckoe 3HadeHue. HapyxHoe W BHYTpeHHee
omnonorsopenue. IlapreHorene3. Pa3BuTue NOJOBBIX KIETOK Y BBICIIMX pacTeHUi; JBOiHOe
OILIOIOTBOPEHUE. DBOJIIOLIMOHHOE 3HAUEHUE T10JI0BOI'0 PA3MHOKEHHUS.
m JlemoHcTpauus. Mukponpenaparsl sidneksieTok. CxeMa CTPOEHHUs CIIEpMaTO30MA0B Pa3IUYHbIX
KUBOTHBIX. CXeMbl M PUCYHKH, MPEACTaBIAIONIME pa3sHOOOpa3ue IOTOMCTBA Y OJHOW Mapbl
poauTene.
m OcHoBHble NOHATUSA. MHorooOpasue ¢opM M pPacHpOCTPAHEHHOCTh OECIOIOr0 Pa3MHOXKEHUS.
buonornyeckoe 3HaueHue Oecrnonoro pasMHoxkeHus. IlonoBoe pa3MHOKEHHE U €ro OMOJOrHYecKoe
3HaueHue. OpraHel M10JIOBOM CUCTEMBbI; IPUHLIMIIBI UX CTPOCHUS M TMIUMeHa. ['ameTroreHes; Melo3 u ero
6uonornyeckoe 3HaueHue. OceMeHeHue U OII0A0TBOPEHHUE.
m Ymenus. OObSCHATH MPOIEcC Mei03a U Ipyrue dTamnbl 00pa30BaHMUS MOJIOBBIX KJIETOK, HCIOJIB3Ys
CXEMBbl U PUCYHKH U3 y4yeOHHKa. XapaKTepu3oBaTh CYLUIHOCTb OECIIOJIOrO U MOJOBOIO Pa3MHOXKEHUS.
m Mexnpenmernele cBs3M. Heopranumueckas Xumus. 3amuTa OpUpoabl OT BO3JAEHCTBUS
OTXOJJ0B XUMHUYECKHUX IPOU3BOJCTB.
®duszuka. DnekTpoMarHutHoe mnose. MoHusupyroliee HU3IydeHHE, MOHATHE O J03€ U3JIyYEHUS U
OMOJIOTMUECKOH 3aIIuTe.

PA3JIEJI 5
MNuauBuayaibHoe pa3BuTHe oprann3moB (13 uacos)
Tema 5.1 DMOpuoHaabHOE pa3BUTHE KUBOTHBIX (6 uacos)
Tunsl AHEKIETOK; MONSPHOCTD, pacHpeeeHne KeJITKa U TeHETUYECKUX JAeTepMHHaHT. O00104YKu
gillla; aKkTUBAlUs OIUIOJOTBOPEHHBIX SHLEKIETOK K pa3BUTHIO. OCHOBHBIE 3aKOHOMEPHOCTH
npoOseHus; oOpa3zoBaHME OJHOCIOHHOIrO 3apojblmia — OnacTyisl. [acTpynsuus; 3aKOHOMEPHOCTH
o0Opa3oBaHMs JIBYCIIOMHOTO 3apoJiblllla — TacTpyJbl. 3apoJbllIeBble JUCTKM M MX JajbHeiIas
muddepeniponka. IlepBuunblii opranorenes (Helpyssiuus) U AaabHeimas auddepeHIupoBKa TKaHew,
OpraHoB M cucteMm. Perymsmus »MOpHOHAIBLHOIO PAa3BUTHS; JAETEpMUHAIUS M 3MOpUOHAJIbHAS WH-
aykuusi. Ponmb HEpBHOM W SHIOKPUHHOW CHUCTEM B OOECHEYEHHMH SMOpPHUOHAIBHOTO pPa3BUTHUS
OpraHU3MOB. YTpPaBJIEHHE DPa3MHOXEHUEM pAacCTEHMH U JKUBOTHBIX. VCKyCcCTBEHHOE OCEMEHEHMHE,
oceMeHeHHe IN Vitro, mepecanka 3apojsiieii. KioHupoBaHue pacTeHHH M KHUBOTHBIX; MEPCIICKTHBEI
CO3/1aHUSI TKaHEH U OpraHoB YeJOoBeKa.
| Jemonctpanysa. CpaBHUTENBHBIM aHaIW3 3apOJbIIIEH IMO3BOHOUYHBIX HA pa3HBIX JTamax
SMOpPUOHAILHOTO pa3BUTHA. Mojenu 3MOpPHOHOB JIAHLIETHHKA, JISATYIIEK WM APYTMX >KUBOTHBIX.
TabnuIel, HILTIOCTPHUPYIOIIHE OECIIOIOE U MOJI0OBOE PA3MHOMKEHHE.
Tema 5.2 IocramMOpHOHATBLHOE Pa3BUTHE KUBOTHBIX (2 uaca)
3aKOHOMEPHOCTH OCTAIMOPUOHANILHOTO Nepuoia pa3BuTHs. HernpsMoe pa3BuTHe; MOJHBIN U HEMOIHBIN
Metamop(o3. buonoruueckuit cmbicn pazButus ¢ Mmeramopgo3oM. Craauum NOCTIMOPHOHAIBLHOTO
pa3Butusa (IMYMHKA, KyKoJKa, umaro). Ilpsimoe pasButue: n0-penpoyKTHBHBINA, pPENPOIYKTUBHBIA U
MOCTPENPOAYKTUBHBIN neprobl. CTapeHre U cMepTh; OMOJIOTHS TPOAOJIKUTEIHHOCTH )KU3HU.
m JlemoHcTpanusa. TaOnumpl,  WUIIOCTpUpYIOIIME Tpoliecc Meramopdo3a y UJIEHUCTOHOTUX U
M03BOHOYHBIX (’KECTKOKPBUIbIE U YEIIYyHYaTOKPhLIbIEe, aM(pUOUN).
Tewma 5.3 OurTorenes Bpicmux pacrennii (1 uac)



buonoruveckoe 3HadeHHE ABOWHOIO OILIOMOTBOPEHHUS. DMOpPHOHAIIBLHOE Pa3BHUTUE; JCIEHUE 3UTOTHI,
oOpa3oBaHHMe TKaHel W opraHoB 3apozsima. [locramOpuonanbHoe pazButhe. lIpopacranue cemsH,
muddepeHInpoBKa OPraHoB M TKaHel, (¢opMupoBaHHEe MOOETOBOM M KOPHEBOW cHCTeM. Perymsius
Pa3BUTHUS paCTEHUN; PUTOTOPMOHBI.
m JlemoncTpanus. Cxembl SMOPHOHAIILHOTO U MTOCTAIMOPUOHATBHOI'O PA3BUTHUS BBICIINX PACTECHUN.
Tewma 5.4 O6mue 3aKkoHoMepHOCTH OHTOreHe3a (1 uac)
CxoacTBo 3apojbliieil 1 3MOpUOHaIbHas JuBepreHuus npusHakoB (3akoH K. bapa). buorenernueckuit
3akoH (O. T'ekkenp m K. Mrwomnep). Paborer akagemumka A. H. CeBepuoBa, MOCBSIICHHBIC
AMOPHOHAILHONW M3MEHUYMBOCTH (M3MEHUYMBOCTH BCEX CTAJMi OHTOTCHE3a; KOHCEPBATUBHOCTh PAaHHUX
CTaaui SMOPHOHANBHOTO Pa3BUTHS; BOSHUKHOBEHHE U3MEHEHUHN KaK IpeoOpa3oBaHue CTaAuil pa3BUTUA
Y MOJTHOE BBINAJICHUE MPEIKOBBIX TPU3HAKOB).
m /lemoHnctpanus. Tabnuia, oTpakaromias CXOJCTBO 3apOJbllield MMO3BOHOYHBIX KUBOTHBIX. CxeMbl'
npeoOpa3oBaHusl OPraHOB U TKaHEH B (uiioreHese.
Tewma 5.5 PazBuTHe opranusMa u okpy:xawias cpeaa (3 uaca)
Ponb (axkTopoB oKkpykaromei cpeabl B 3MOPUOHAIBHOM U MOCTIMOPHOHAIBHOM Pa3BUTUU OpPraHU3MA.
Kputnueckue mnepuoasl pa3Butusa. BiusHue u3MeHEHHIl roMeocrasa OpraHu3Ma MaTepu M IUiona B
pe3ynbTaTe BO3ACHCTBHUS TOKCHYHBIX BEHIECTB (TabayHOTO IbIMa, aKOTOJIA, HAPKOTHKOB U T. [.) HA
X0J1 SMOPHUOHANIBHOTO U MOCTIMOPHOHAIBHOTO MEPHOOB Pa3BUTHS (BPOXKACHHBIE YPOJICTBA).
[lonssTne o pereHepanuu; BHYTPUKJIETOYHASA, KIJIETOYHAsl, TKAaHEBas W OpraHHas pereHepaius.
DBOJIIOIUS CIOCOOHOCTH K PereHepaluu y MO3BOHOYHBIX K BOTHBIX.
m Jlemonctpamus. @ororpaduu, OTpakaroiye MociaeICTBHs BO3ICHCTBUN (PAKTOPOB Cpeiibl HA pa3BUTHE
opranu3mMoB. CXeMbl U CTaTUCTUYECKHE TAOIHIIbI, JEMOHCTPUPYIOIIUE TOCIEJACTBUSA  YMOTpeOIeHus
AJIKOTOJIsl, HAPKOTUKOB U TabaKa Ha XapakTep pa3BUTHS PU3HAKOB U CBOMCTB y IOTOMCTBA.
OcHOBHBIE TOHATHUS. OTambl MOPUOHAIBHOTO PAa3BUTUS pAacTeHUH U KUBOTHBIX.  llepuomsl
MOCTIMOPHOHAIEHOTO PAa3BUTHS. bHONIOrHYeckas MPOJOJDKUTEIBHOCTh JKU3HH. BIMsSHUE BpEIHBIX
BO3JCHCTBUIN KypeHUs, YIIOTpeOIeHUs] HAPKOTUKOB, aJIKOTOJIs, 3arpA3HEHUS] OKPYXkKAIOIIE cpelbl Ha
pa3BUTHE OpraHU3Ma U MPOJIOJKUTENIBHOCTD KU3HU
m YMmenusi. OOBSCHATH MPOIECC pPa3BUTUS JKUBBIX OPraHMU3MOB KaK pe3yJIbTaT MOCTENEHHOM
peanu3anuu HacleACTBeHHON MHpopmanuu. Pa3nuyath U 0XapakTepu30BbIBATH PA3JIHMYHBIC MEPUOIbI
OHTOTEHE3a M YKa3bIBaTh (PAKTOPHI, HEOJIATOMPUATHO BIUSIONINE HA KaXKIBIM U3 DTANIOB Pa3BUTHS.
m MexnpeamerHele cBsBM. HeopraHumueckas XuMHsA. 3aliuTa OPpUPOJbI OT BO3AEHUCTBUSA
OTXO0JI0B XUMHUUYECKUX TTPOU3BO/ICTB.
®uzuka. DnekTpoMarHuTHoe mnoje. MoHusupyrouiee H3IydyeHUe, MOHATUE O J03€ HU3Iy4YeHUd HU
OMOJIOrMYEeCcKON 3alIuTe.
PA3JIEJL 6

OCHOBBI reHeTHKH U cestekimn (27 uac)
Tema 6.1 Ucropusi npeacTaBIeHHii 0 HACIEICTBEHHOCTH U U3MEHYHBOCTH (2 yaca)
[IpencraBienust IpeBHUX O POACTBE U XapaKTepe Mepenadyd NMPU3HAKOB M3 MOKOJIEHUS B IOKOJIEHHE.
B3rnsabsl cpelHEBEKOBBIX YYEHBIX Ha MPOLECCHl HacleAOBaHUsS NpU3HAKOB. VcTopus pa3BuTus
reHeTUkd. OCHOBHBIE TIOHATHUS TeHETUKHU. [IpuU3HAKM W CBOWCTBA; TEHBI, aJUJICIbHBIE TEHBI.
['OMO3HUTOTHBIE U TETEPO3UTOTHBIE OPraHU3MbIL. [ €HOTUT U PEHOTHUI OpraHu3Ma; reHo HOoH/I.
m /lemoHncTpauus. buorpaduu BUgHEHIINX reHETUKOB.
Tema 6.2 OcHoBHBIE 3aKOHOMepPHOCTH HacJiencTBeHHocTH (14 uacos)
MonekynsipHasi CTpyKTypa reHa. ['€Hbl CTPYKTYpHBIE W PEryiasTopHbie. [loaBUKHBIE TEHETHYECKUE
AJeMEHTHl. Perynsauusi sKcrnpeccMdM TE€HOB Ha YpOBHE TpaHcKpumnuuu, nporeccunra u-PHK u
TpaHCHAIMU. XPOMOCOMHas (siiepHasi) U HEXpPOMOCOMHas (LIUTOIIa3MaTUYecKasi) HAClIeCTBEHHOCTb.
CBsi3p MEX/ly T€HaMU U IPU3HAKAMU.
3aKOHOMEPHOCTH HACTEIOBaHMS MPU3HAKOB, BbIsBIeHHBIE [. Mennenem. ['uOpumonoruaeckuii MeTos
W3YYEHHUs HaCJIeJACTBEHHOCTH. MoHorubpuaHoe ckpemuBanue. [lepBbiii 3akoH MeHnenss — 3aKkoH
JTOMHHUpOBaHUA. Brtopoii 3akoH Mengenss — 3akoH paculerienus. [lonHoe ©  HemosHOE
JTOMHUHUpPOBaHHE. 3aKOH YHUCTOTHI TaMeT W €ro ILUTOJIOTHUYeCKoe 00OoCHOBaHHME. MHOXKECTBEHHBIE
ajuieNnn. AHanu3upyroliee ckpenBanue. JuruOpuaHoe W TMOIUTHOPUIHOE CKpPEIIUBAHUE;, TPETUH
3akoH MeHienst — 3aKOH He3aBUCUMOTO KOMOMHUPOBAHUS.
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XpoMocoMHasi TEOpHsl HAclHeACTBEHHOCTU. ['pynmbl cuemieHuss reHoB. CIEIUIEHHOE HacieqoBaHUe
npusHakoB. 3akoH T. Moprana. [lonHOe M HENOJHOE CLEMJIECHHE T'eHOB; PACCTOSIHUE MEXAY T'€HaMHU,
PacroIoKEHHBIMU B OJHON XpOMOCOME; TEHETUYECKHUE KAPThl XPOMOCOM.
I'eneTndeckoe ompeaesneHue 1oia; TOMOTaMETHBIM M T'e€TepOraMeTHbIA Moj. ['eHeTndeckas CTpyKTypa
II0JIOBBIX XpoMocoM. HaciienoBaHne Npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.
l'enotun kak 1enOCTHas cucrema. BzaumonelcTBHE aeNbHBIX (JOMHUHHMpPOBAHHE, HEIMOIHOE
JOMUHUPOBAHUE, KOJIOMUHUPOBAHUE M CBEPXJOMHUHUPOBAHKME) U HEAJUICIBHBIX (KOMILJIEMEHTAPHOCTb,
3MHUCTa3 M TOJMMEpHUs) TEeHOB B ONpelaeleHuU mpu3HakoB. [lmeloTpomnusa. DKCIPECCUBHOCTh U
IIEHETPAHTHOCTb I'EHa.
m /lemoncTpammsa. Kaptel XxpomocoM 4enoBeka. PomOCIOBHBIE BBIJAOIMIMXCS PEACTABUTENEH
KYJbTYPBI.
m JlaGopartopHble 1 MpaKTHIECKHUe PaboTHI
Pemenne reneTnueckux 3a7ad U COCTaBJIEHUE POJIOCIOBHBIX.
Tewma 6.3 OcHOBHBIE 3aKOHOMEPHOCTH H3MeHYUBOCTH (7 uacos)
OcHoBHbIE ()OPMBI H3MEHUMBOCTH. [ €HOTHIIMUECKAass U3MEHYMBOCTh. MyTaruu. [ 'eHHbIe, XpOMOCOMHEIC U
reHoMHble MyTanuu. CBOMCTBAa MyTalllii; COMaTUYECKUE U T€HEpAaTUBHbIE MyTalluu. HetimpanvHole
mymayuu. llonyneranbHble W JieTalbHble MyTauuu. lIpuuMHBI M yacToTa MyTalUMW; MyTareHHbIE
(akTopbl. DBONIOIMOHHAS POJIb MyTallMil; 3HAUeHWE MYyTalUW IJI1 MPAKTUKU CEIIbCKOTO XO034iCTBa U
ouorexHosorny. KoMOMHATHBHAS W3MEHYMBOCTh. Y POBHM BO3HUKHOBEHUS PA3IMYHBIX KOMOWHAIIHIA
T€HOB W HMX pOJb B CO3JaHUM TE€HETHYECKOro pa3HooOpasusi B mpeneiax BuAa (KPOCCHHTOBED,
HE3aBUCUMOE PACXOXJAECHHE T'OMOJOTHYHBIX XPOMOCOM B IIEPBOM U JIOUYEPHHUX XPOMOCOM BO BTOPOM
JIeNIeHUU Meio03a, OIIOJ0TBOPEHKE). DBOIIOIMOHHOE 3HAY€HUE KOMOMHATUBHOM M3MEHUYHMBOCTH. 3aKOH
FOMOJIOTHYECKHUX PSA0B B HACIEACTBEHHON n3MeHurnBoctu H. M. BaBuiiosa.
denoTunUueckas, Wik MoIu(pUKaAIIMOHHAS, U3MEHUYUBOCTh. POJIb yCIIOBHI BHEIIHEH Cpelibl B pa3BUTHH
U MpOSBICHUM MPU3HAKOB U CBOMCTB. CBoOMCTBA MOJU(PUKALMNA: ONPEAEIIEHHOCTh YCIOBUSIMH CpEJbI,
HaIlpaBJIEHHOCTb, TPYIIOBOM XapakTep, HeHaciaeayemMocTb. (CTaTUCTUYECKHE 3aKOHOMEPHOCTH
MOIU(DUKAITMOHHON M3MEHYMBOCTH; BApHUAIIMOHHBIA P W BapwalMoHHas KpuBas. Hopma peaknuw,
3aBUCUMOCTb OT F€HOTHIA. YTIPaBJI€HUE JOMUHUPOBAHUEM.
m Jlemoncrpamus. Ilpumepbl MoandUKaMOHHON N3MEHYHMBOCTH.

] JlabopaTopHble U MpakTHyeckue padoTsl V3yueHne n3aMeH4YnBOCTH.
[TocTpoenue BapualMOHHOW KPUBOHW (pa3Mephl JIMCTHEB PACTCHHM, aHTPOMOMETPHUYECKUE ITaHHBIC
yYaImxcs).
Tema 6.4 I'eHeTuka yenoBeka (2 uaca)
MeToap1 M3y4eHHS HACTIEACTBEHHOCTH YElIOBEKa: FeHealoTnuecKuil, OMM3HEIOBIN, IMTOTEHETHYECKUI
n ap. 'enermueckue kapTbl XpomMocoMm uenoBeka. CpaBHHMTENbHBIM aHAU3 XPOMOCOM 4YeJIOBEKa H
YeloBeKOOOpa3HbIX 00e3bsH. XapakTep HacleloBaHUS TMPU3HAKOB Yy uejoBeka. [eHHbIE U
XpOMOCOMHBIE ~ aHOMAJMM YeJIOBeKa W  BbI3bIBaeMble UMHU  3a0oneBaHus. [ 'eHeTnueckoe
KOHCYIbTHpOBaHue. [ eHeTHueckoe pOJCTBO YEIOBEUECKUX pac, UX OMONIOrHYecKas paBHOIIEHHOCTD.
m JlemoHcTpanus. XpoMOCOMHBIE aHOMAJIMU YeJIoBeKa U UX (PEHOTUIINYECKHE MPOSBICHHUS.

m JlabopatopHas pabora CocTaBieHHUE POJOCIOBHBIX.
Tema 6.5 Cejiekuus ;KHBOTHBIX, PACTEHH M1 MHKPOOPraHu3MoB (2 uaca)
LleHTpsl MPOMCXOXKACHUS U MHOTro0o0paszus KylabTypHBIX pacteHuil. Copt, mopoja, mramMM. MeTombl
CEJIEKIIMM pPAaCTeHWW U KUBOTHBIX: OTOOp M ruOpuau3zanus; QGopmbl oTOOpa (MHAMBUIYATBHBIA M
MaccoBblil). OTnaneHHas ruOpuan3aius; sBIeHUe rerepo3uca. VckyccTBeHHBIM MyTareHe3. Cenexuus
MHUKPOOPTaHU3MOB. BHOTEXHONOTHS M TeHeTHYecKas MHKEeHepus. TpaHCTeHHBbIE PacTEHHs; TeHHas U
KJIETOUHAs] UH)KEHEPHS B )KUBOTHOBO/JICTBE.
JlocTuKeHHsI 1 OCHOBHbIE HAIpaBJICHHS COBPEMEHHOMN CEJIeKIMU. 3HaYEHUE CEeNEeKLMH ISl Pa3BUTHUS
CENbCKOXO035MCTBEHHOT'O0 MPOU3BOACTBA, MEIUIIMHCKOW, MHUKPOOHMOIOTUYECKON U OPYrHX OTpaciei
MIPOMBIIIJIEHHOCTH.
] HeMoHnctpanus. CpaBHUTENBHBIN aHAIU3 MOPOJ JOMAIIHUX >KUBOTHBIX, COPTOB KYJIbTYPHBIX
pacTeHMl W WX JUKUX TpeakoB. Kommekmuu © mpenapaThl COPTOB  KYJBTYPHBIX pPacTEHHM,
OTIIMYAIOIIUXCS HAUOOJIBIIEH TIIOOBUTOCTHIO.
m OcHoBHble TIoHATHS. ['eH. ['eHOTHIT Kak crcTeMa B3aMMOJIEMCTBYIOIIUX T'€HOB opraHm3ma. [Ipu3Hak,
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CBOMCTBO, (eHoTHI. 3aKOHOMEPHOCTH HACJIEJOBaHUS TPU3HAKOB, BBIABICHHBIE [. Mennaenem.
XpoMocoMHasi Teopus HacieacTBeHHocTu. ClerieHHoe HaclenoBaHue; 3akoH T. Moprana.
I'enernyeckoe ompeneneHue mosia y JKMBOTHBIX M pacTeHui. M3meHuuBocTh. HaciencrBeHHas
U HEHACJIEJCTBEHHass HW3MEHYMBOCTb. MyTallMOHHAasT W  KOMOMHAaTHBHAs  M3MEHYUBOCTb.
Monuduxanuu; HopMma peakuuu. Cenekuust; ruOpuaAn3anus U oTo60p. I'eTepo3uc U MOTUTITOUIUSA, UX
3HaueHue. CopT, Mopoja, MTamM.
m YMenus. OObSICHATH MEXaHU3MBI IIEpejauu MPU3HAKOB U CBOMCTB M3 MOKOJICHUS B MOKOJCHHE, a
TaKXX€ BO3HMKHOBEHHME Yy INOTOMKOB OTJIMYMH OT poauresnbckux ¢opM. CocTaBiadTh npocreimune
POJIOCIIOBHBIE M pelIaTh reHeTudeckue 3aaayn. [loHnMaTh HEOOXOAMMOCTh Pa3BUTHUS TEOPETUUYECKOMN
IF€HEeTUKUM U HPaKTHUUYECKON CeNeKUMU s MOBBIIIEHUS 3(PPEKTUBHOCTU CEIbCKOXO03AHCTBEHHOTO
IIPOU3BOJICTBA U CHIKEHUS CE€0ECTOMMOCTH IPOI0BOJIbCTBHUSL.
m Mexmpenmernele cB3u. Heoprammueckas XuMus. 3amuTa OPUPOIBI OT BO3ACHCTBUSA
OTXO0JI0B XUMHUYECKUX IIPOU3BOJICTB.
Opranunvyeckas xumusi. CtpoeHue U (YHKLUU OPraHMYECKUX MOJIEKYN: O€JKU, HyKIEHHOBBIE
kucnotsl (JJHK, PHK).
®uszuka. JIMCKPETHOCTH 3JIEKTPUUYECKOro 3apsaaa. OCHOBBI MOJEKYJISIPHO-KUHETHUUECKOM TEOpHUHU.
Cratuctuueckuil  XapakTep 3aKOHOB  MOJIEKYJISPHO-KMHETUYECKOW Teopuu. PeHTreHoBckoe
uznyuenue. Ilonarue o 1o3e u3nyyeHuss 1 OMOJIOrHUECKOM 3amuTe

11 KJIACC

PA3JAEJT 7
JBoJionuoHHoe yueHnue (35 uacos)
Tema 7.1 Pa3ButHe npeacTaB/ieHuii 00 3BOTIONHH KUBOi mpupoasl 10 Y. lapsuna (3 uacos)
PasButne Owuosormm B nonmapBuHoBckuii Ilepwon. I'ocmogcTBo B Hayke MpencTaBIeHHH 00
«U3HAYaJIbHOU 11eJ1ecO00pa3sHOCTH» M HEU3MEHHOCTU KHUBOM mnpupoabl. Paborsr K. Jlunnes mno
CHUCTEMATHKE PACTEHUM M KMBOTHBIX; IPUHLHUIBI JIMHHEEBCKOW cucteMatuku. Tpyasl XK. Krosse n XK.
ne Cenr-Unepa. OBomonuonHas teopus K. b. Jlamapka. IlepBrie pycckue 3BOJIOLM OHUCTHI.
m /lemoHcTpanus. buorpaguu  ydeHsIX, BHECIIMX BKJIaJ B Pa3BUTHE 3BOJIOLMOHHBIX HJIEH.
Kuznp u pesrensHocTh XKana barucra ®@pancya ae Jlamapka.
Tema 7.2 Jlapunusm (6 uacos)
[Ipennoceuiku BO3HUKHOBeHUs ydeHuss Y. JlapBuHa: JOCTH)KEHHMsS B 00JIacTH €CTECTBEHHBIX HAyYK,
sKcneuIMoHHbI Matepuan Y. [lapsuna. Yuenue Y. JlapBuHa 00 MCKycCTBEHHOM oTOope. Yuenue Y.
JlapBuHa o ecrecTBEeHHOM oTOope. Bujm — snemeHTapHas »BOJNIOIMOHHAS enuHMIA. BceoOmias wH-
IUBUAYalTbHAas U3MEHUYMBOCTh UM M30BITOYHAs YUCIEHHOCTh NMOTOMCTBA. bopw0a 3a cyliecTBOBaHUE U
€CTECTBEHHBII 0TOOp.
m [lemonctpanus. buorpadus Y. dapsuna. MapuipyT u KoHKpeTHble Haxoaku Y. JlapBuHa Bo BpeMms
MyTelecTBUs Ha Kopabiie «buriapy.
m JlaGopaTopHble U paKTHYECKHe paboThI
N3ydenne n3MeHYnBOCTH.
Bun u ero kpurepun. Pe3yabTaTsl HCKyCCTBEHHOTO 0TOOpa Ha COpTax KyJbTYpHBIX PACTEHUH.
Tewma 7.3 Cunrernyeckasi Teopus 3Boonuu. Muxpossomomusi (14 wacos)
I'eHeTnka M 2BOJIOLMOHHAS TEOPHs. ODBOIIOLUOHHAS poib MyTtauuil. Ilomymsius — snemeHTapHas
ABOJIIOIIMOHHAs eAuHuIa. ['eHodona nonynsuil. MneanbHble U peanbHble MONYISIUU (3aKOH Xapau —
Baiin6epra). I'eneTrmueckue mpoiecchl B NOMYJALUsAX. Pe3epB HaclaeACTBEHHON H3MEHUHMBOCTU
nonynsuuid. opmel ectecTBeHHOro otdopa. IIpucrnoco6neHHOCTh OpraHu3MoOB K cpefie OOMTaHUs Kak
pe3yabTaT AEUCTBUS €cTECTBEHHOro otOopa. MukposBomtonus. CoBpeMEHHbIE MpeICTaBICHHUS O
Bugoo6pazoBanuu (C. C. YerBepukon, U. U. llImansraysen). [lytu u ckopocts BUI000pa3oBaHUS;
reorpaguueckoe M  SKOJOTHYECKOE BHJ000pa3oBaHHE. DBOJIOIMOHHAS POJNb  MOJU(PHKAIINA;
¢bu3noNoruyecKre afanTauy. TeMIIbl SBOJIIOLHH.
m [lemoHcTpanus. Cxembl, HIUTIOCTPUPYIOLIUE Mpolece reorpadguueckoro BuaooOpazoBanus. Ilokas
KUBBIX PACTEHUUW U JKUBOTHBIX; TepOapueB M KOJUIEKIUH, AEMOHCTPUPYIOUIUX HHIWBUIYAIbHYIO
M3MEHYMBOCTh U Pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PAaCTEHUH U MOPOJ JOMAIIHUX >KHUBOTHBIX, a
TaKXe pe3yJlbTaThl NPUCIOCOOJIEHHOCTH OpraHu3MoB K cpeie OOWUTaHUS M Pe3yJbTaThl
BHUI000pa30BaHUsI.
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m JlaboparopHas paboTa
N3yuyenune npucrnocoOIeHHOCTH OPraHU3MOB K cpeic OOMTaHuUS.
Tema 7.4 OcHOBHBIE 3aKOHOMEPHOCTH 3BoJTI0NUKA. Makpo3sosmonus (12 uacos)
I'maBHBIE HampaBlieHUs 3BOJIOLMOHHOIO Ipouecca. buonormyeckuilt mporpecc u OHOJOTMUECKUI
perpecc(A. H. CesepuoB). Ilyru noctukeHuss OMOJIOTMYECKOro TMporpecca. ApOreHes3; CyIIHOCTb
apoMOp(HBIX U3MEHEHUH U UX POJIb B HBOJIOLUHU. BOZHUKHOBEHUE KPYIHBIX CUCTEMATUYECKUX TPYII
KHUBBIX OpPraHM3MOB — MAaKpOAIBOMIOLUS. AJUIOTEHE3 U TPOIPECCHBHOE TPHUCIIOCOOJICHUE K
ONpe/iesIeHHbIM YCIIOBUSAM cyllecTBoBaHUs. Kartarene3 kak ¢opma JOCTHXKEHHUS OHOJIOTHYECKOTrO
IIPOLIBETAHUSI Tpynn  OpraHu3mMoB. (OCHOBHBIE 3aKOHOMEPHOCTH  3BOJIOLMH:  JIUBEPreHLHUS,
KOHBEPreHLUs, MapauIeIn3M; IpaBUIa DBOJIOUUU TPYNI OPraHU3MOB. Pe3ynbrarsl 3BOIIOLUU:
MHOT000pa3ue BUI0B, OpraHndeckas 1es1eco00pa3HOCTb, IOCTETNIEHHOE YCIOKHEHUE OPTaHU3aIuH.
m /lemoHcTpanusa. IlpuMepbl TOMOJOTMYHBIX M aHAJOTUYHBIX OPraHOB, HMX CTPOEHHE W
IIPOUCXOXKJEHUE B Ipouecce oHToreHeza. (COOTHOLIEHUE IyTEM NPOrpecCUBHON OMOIOTHYECKOU
9BOJIOLMH. XapaKTEpUCTHUKA IIPEICTABUTEINICH JKUBOTHBIX U PACTCHUH, BHECEHHBIX B KpacHyro KHUry
Y HaXOJSILIMXCS MMOJ OXPaHOU IOCy1apCTBa.
m OcHoBHblEe MOHATUA. OBomouus. Bupn, nmomymsauus; ux kpurepuu. boppba 3a cyuiecTBoBaHue.
EcTtecTBeHHBI 0TOOp Kak pe3yinbTaT OOpbOBI 3a CYIIECTBOBAHHME B KOHKPETHBIX YCIOBHSAX CPEIbI
obutaHus. «BOJHBI JXKU3HW»; WX NPUYMHBI, IYTM U CKOPOCTb BMJI000pa3oBaHus. MakpO3BOIIOIUS.
Buonorudeckuii mporpecc u 6uonornyeckuii perpecc. Ilytu moctmwkenus OMOIOTHYECKOTO POTpecca;
apomopdo3, navoaaanTanus, oduas nereuepanus. 3nauenue pador A. H. Ceseprosa.
m Ymenus. Ha ocHOBe 3HaHUS IBHXKYIIMX CHJI DBOJIOLUHU, UX OMOJIOTMUECKONW CYHIHOCTH OOBACHSTH
IPUYMHBl BO3HUKHOBEHHS MHOI000pa3usi BHJIOB JKMBBIX OPraHM3MOB U HX HPUCHOCOOJIEHHOCTb K
YCIOBUSIM OKPY>KAIOILEH Cpeibl.
Mexnpenmetrnsie cBsizu. Hcropus. Kynerypa 3amagnoit EBpombr konma XV — mepBoid
nonoBuHeIXVII B. KynbTypa nepBoro neproaa HoBoi ucropur. Benmikue reorpaduniecKkiue OTKPBITHSI.
DOkoHoMHUUecKkass reorpadus 3apyoOexHbix crpadH. Hacenenue wmupa. I'eorpadus
HaCeJICHUs MUpa.

PA3JIEJI 8
PazButue opranuueckoro mupa (20 uacos)
Tema 8.1 OcHOBHBIE YePThI IBOJIIONHH ;KHBOTHOI0 1 pacTuteabHoro mupa (10 uacos)
Pa3ButHe xu3HM Ha 3eMie B apXeWCKyl0 U MPOTEpO30HCKYI0 3pbl. IlepBble cieipl )KU3HU Ha 3emile.
[TosiBieHMe BceX COBPEMEHHBIX THIIOB OECHO3BOHOYHBIX KMBOTHBIX. OOIas XapakTepUCTHKa U
CHUCTEMaTHKa BBIMEPIIMX U COBPEMEHHBIX OECHNO3BOHOYHBIX; OCHOBHBIE HAINPABJICHUS SBOIIOLUU
0ecro3BOHOUHBIX KMBOTHBIX. [IepBbie XoproBble. HampaBieHus 3BOIIOIUN HU3IIUX XOPAOBBIX; 001Ias
XapakTepUCTUKA OecuepenHbIX U 000JI0YHUKOB. Pa3BUTHE BOJHBIX pacTEHUH.
PasButue xu3HM Ha 3emie B MaNEO030MCKYIO 3py. OBOJIOLMS DPACTEHHUH; IIOSBICHHUE IEPBBIX
COCYAMCTBIX pAcCTeHM; MalmopOTHUKHU, CEMEHHbI€ MAlOpPOTHUKH, TOJIOCEMEHHBIE paCcTEHUS.
Bo3HUKHOBEHME MO3BOHOYHBIX: PbIO, 3€MHOBOJAHBIX, IPECMBIKAIOUIMXCSA. [J1aBHbIE HampaBlIeHUS
ABOJIIOIIMY NTO3BOHOYHBIX; XapaKTEpUCTUKA AHAMHHUI ¥ aMHHOT.
Pa3Butre xu3HM Ha 3emie B Me3030HCKyro 3py. [losiBneHne u pacnpocTpaHEHHME MOKPBITOCEMEHHBIX
pacTeHHi. OBOJIOLMS HAa3€MHBIX MO3BOHOYHBIX. BO3HUKHOBEHHME NTUI U MIEKONUTAIOLIUX.
CpaBHHTENIbHAs XapaKTEPUCTHUKA BBHIMEPIIMX M COBPEMEHHBIX HA3€MHBIX IO3BOHOUYHBIX. BbriMupaHnue
JPEBHUX T'OJIOCEMEHHBIX PACTEHUN U MPECMbIKAIOIINXCSL.
PasButue xu3HM Ha 3emie B KalHO30MCKyl 3py. bypHoe pa3BUTHE LBETKOBBIX PpACTEHUH,
MHOTo0o0pa3ue HaceKOMbIX (mapaJijiesnbHas 3BOJIOLHMS). Pa3BUTHE NialleHTApHBIX MIIEKOMUTAIONIHX,
MOSABJIECHUE XWIIHBIX. Bo3HMKHOBeHHME npuMaroB. [losBieHMe NEPBBIX NPEICTaBUTENIEH CEeMENCTBa
JIromn. YeTBepTUUYHBIA MEPHUOJ: HBOJIOLMS MIEKONHUTAIOMMKX. Pa3BUTHE NpUMATOB: HaIpaBiICHUSA
HBOJIIOLIMN YyenoBeka. OOIIue Mpeiku YeloBeKa U 4eJI0BEeKOOOPa3HbIX 00€3bsH.
m Jlemoncrpauus. Penponykuuu kaptuH 3. Bypuana, orpaxatrommx ¢dayHy U ¢Giaopy pa3iudHbIX
neprooB. CXeMbl pa3BUTHS LAPCTB )KUBOU NMPpUPOIbl. OKaMEHENOCTH, OTIIEYaTKH PACTEHUH B JPEBHUX
opoJax.
Tewma 8.2 Ipoucxo:xaenue yenoneka (10 uacos)
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Mecrto uenoBeka B XuBou npupone. CucTremMaTuyeckoe mojoxkeHue Buga HOMO sapiens B cucreme
XKUBOTHOTO Mupa. [Ipu3Haku U CBOHCTBa 4YeJlOBEKa, IO3BOJIAIONIME OTHECTH €ro K Pa3IuYHbIM
CHUCTEMATHUYECKUM TpyNIaM [apcTBa >KMBOTHBIX. [IpsMoOxokaeHue; aHATOMHYECKHE IMPEANOChUIKH K
TPYAOBOM JAEATENBHOCTH W JajbHEHIIEH coUMalbHOM dBoonuu. CTaauu 53BOJIONMH  YeJIOBEKa:
JIPEBHEUIINM YEJIOBEK, JPEBHUN YEJIOBEK, [IEPBBIE COBPEMEHHBIE JIFOJIH.
CaoiicTBa YelioOBeKa Kak OHOJOrM4eckoro Buia. llomynsuuoHHas CTpykTypa Buma HOmo sapiens;
YeJI0BEUECKUE Pachl; pacooOpa3oBaHue; eAMHCTBO MIPOUCXOXKICHHUS pac.
CaoiicTBa 4enoBeka Kak OMOCOLMANBHOTO CylecTBa. JBUKyliue cuibl aHTpororene3a. @. DHrensc o
ponu Tpyda B IpoLEcce MpeBpamieHHuss 00e3bsiHbl B YelioBeKa. Pa3BUTHE UICHOpA3JENbHOW pEeUH,
CO3HAaHMS U OOILIECTBEHHBIX OTHOLICHHH B CTAHOBJICHHUM uelOBeKa. B3aMOOTHOIIEHUE COLMAIBHOTO U
OMOJIOTUYECKOTO B JBOJIIOIUU YENIOBEKa. AHTHHAYYHAs CYIIHOCTh «COIMAIBHOTO JapBUHU3MA» U
pacusma. Benymas ponb 3aKOHOB OOIIECTBEHHOHM >KM3HU B COLIMAIBHOM IPOTpecce 4YesoBeuecTBa.
buonoruyeckre cBOHCTBA YEIOBEUECKOT0 00 IIECTBA.
m /lemoHcTparms. Mozenu ckeneToB 4eJIoBeKa 1 MO3BOHOYHBIX KUBOTHBIX.
m OcHoBHbIC MOHATHUS. Pa3BUTHE )KUBOTHBIX U PACTEHUN B Pa3IUYHBIC IEPUOJIbI CYIIECTBOBAHUS 3EMIIH.
[locTenenHoe ycioKHEHHE OpPTaHU3alUU U MPUCIOCOOTICHUE K YCIOBUSM CpPEebl )KUBBIX OPraHU3MOB B
npouecce sBononuu. Ilpoucxoxnenue udenoBeka. J[Bukyiue cuiabl aHTpomnoreHesa. Pomnb Tpyzna B
rpoliecce mpeBpalleHust 00e3bsHbI B YelloBeka. YenoBeueckue packl, X equHCTBO. KpuTuka pacusma u
«COILIMATBHOTO JAPBUHU3MAY.
m Ymenus. Hcnonb3oBaTh TeKCT YydeOHHMKAa U y4eOHBIX MOCOOWMN 17 cocTaBlieHUs Tabmu,
OTPAXKAIOUIUX JTAlbl Pa3BUTHS KU3HM Ha 3emile, CTAaHOBJICHUS 4YeloBeka. lcrmonp3oBaTh TEKCT
yueOHUKa 115l paboThl ¢ HATYpalNbHBIMH O0BbekTaMu. JlaBaTh apryMeHTHPOBAHHYIO KPUTHUKY pacuzma
U «COIMAJIBHOTO JaPBHHU3MAY.
m Mexmpenmernbie cBi3u. D usznyeckas reorpadus. McTopuss KOHTUHEHTOB.
DkoHoMuueckas reorpadus. Hacenenne mupa. ['eorpadus HaceneHus Mupa.
PA3JIEJI 9

B3anmooTHoIeHUs1 oprann3ma u cpebl. OcHoBbI 3xosoruu (30 uacos)
Tewma 9.1 Ilousitue o 6mocepe (6 uacos)
buocdepa — xuBas obonouka rianetsl. CTpykTypa Ouocdepsl: nurocdepa, ruapocdepa, atmocdepa.
KommonenTtsr O6mocdepsl: KHUBOE BEIIECTBO, BUAOBOM COCTaB, pa3sHooOpa3ue W BKjIaa B Ouomaccy;
OMOKOCHOE M KOCHOE€ BellecTBO; OuoreHHoe BemecTBo Ouocheps (B. WM. Bepuaackwuii).
Kpyrosopot Bemects B npupoze
m J[emoHcTparms. Cxembl, OTpaKalolue CTPYKTYpy Ouocdepbl U XapaKkTepusyrollue €€ OTICNIbHbIE
cocTaBHbIE YacTU. TaOIMIBl BUIOBOTO COCTaBa U pa3HOOOpPa3Hsl JKUBBIX OpraHu3MoB 6rochepsl. Cxembl
KpyroBOpOTa BEILECTB B MPUPO/IE.
Tewma 9.2 ’Kuznb B coodmecrBax (7 uacos)
Ucropust gopmupoBaHus COOOIIECTB >KUBBIX OpraHuU3MoB. ['eomoruueckass UCTOpUS MATEPHUKOB;
M30JISIIMs, KIUMaTuyeckue ycioBus. buoreorpadusi. OcHOBHBIE OMOMBI Cymin U MHpPOBOTO OKeaHa.
buoreorpaduueckue obnacrtu.
m JlemoHcTpanms. KapTsi, OTpakaroIIxe TCOJIOTHYECKYI0 HCTOPHI0O MaTEPUKOB;
pacmpoCTPaHEHHOCTh OCHOBHBIX OMOMOB CYIIIH.
Tema 9.3 B3aumooTHomeHusi opranusma u cpeabl (11 wacos)
EctecTBeHHBIE COOOIIECTBA KMBBIX OpPraHU3MOB. buoreomeHo3sl: 3koTon U OuolleHo3. KomMmoHeHTHI
OMOIICHO30B: MPOIYLIEHThI, KOHCYMEHTHI, peayleHThl. broleHo3bl: BUAOBOE pa3HOOOpasue, MIOTHOCTh
NOMyJIAIuiA, bruomacca.
AOwnotndeckue GHakTopsl cpenpl. Poias TeMmepaTypsl, OCBEIIEHHOCTH, BIXKHOCTU U IPYTux (akTOpOB
B KH3HEACATEILHOCTH cOo00mIecTB. IHTEHCUBHOCTh NEUCTBUS (haKTOpa; OTPAaHUUMBAIONIUN (aKTop.
B3anmoneiictBue GpakTopoB cpeibl, Mpeiebl BRIHOCIUBOCTH.
buotnueckue daktopsl cpeasl. UHTErpanus Buga B OuoreHo3e; skojorndeckue Humu. llenu u cetu
MUTaHUS. DKOJOTHYECKas MUpaMuia arcea ouomaccsl, sHeprun. CmeHa 6noreHo30B. [IpuarHbBI CMEHBI
61011eH030B; (HOPMUPOBAHHE HOBBIX COOOIIIECTB.
Tewma 9.4 B3aumMooTHOIIEHHsI MeKAY opraHu3zmMamu (6 uacos)
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@®opMBbl B3aUMOOTHOIICHUH MEXIy opranu3Mamu. [I03UTHBHBIE OTHOIIEHHS — CUMOHMO3: MYTYalH3M,
Koolepanusi, KOMMEHCAJIU3M, HaXJeOHWYECTBO, KBAapTHUPAHTCTBO. AHTHOMOTHYECKHE OTHOILCHMS:
XHUITHUYECTBO, Mapa3uTU3M, KOHKYPEHIIHs, COOCTBEHHO aHTHOMO3 (aHTHOMOTHUKH, (PUTOHLUABI U JIp.).
IIpoucxoxaeHue u 3BOOLKA apasuTu3Ma. HeliTpalbHbIE OTHOIIEHUS — HEUTPAIN3M.
m [lemoncrpauus. Ilpumepsl cumOno3a MpeacTaBUTeNel Pa3IMYHBIX [[APCTB KUBOM MPUPOIBI.
m OcHoBubie moHsATHS. buochepa. buomacca 3emmm. buonormyeckas mpoayKTHBHOCTH. JKuBOe
BEUIECTBO U ero (pyHkumu. brojormdyeckuii KpyroBopoT BEIIECTB B HMPHpOjAE. JKOJOrus. BHemrHss
cpena. Oxojorudeckue (akroppl. AOuoTHYECKHE, OMOTHYECKHE U aHTPOIOIEHHbIE (aKTOPBIL.
DKOJIOTUYECKUE CHUCTEMbI: OHOTreoleH03, OWOIeHo3, arporeHo3. [IpoayneHThl, KOHCYMEHTHI,
peayueHThsl. CaMoperyisnus, cMeHa OMOIIEHO30B U BOCCTaHOBJIEHHE OMOLIEHO30B.
m YMeHus. BBIBIATH NpPU3HAKK MPHUCIOCOOJICHHOCTH BHJIOB K COBMECTHOMY CYIIECTBOBAHHMIO B
9KOJOTMYECKUX CHUCTeMax. AHAJIM3UPOBATh BUIOBOM cOCTaB OMOLIEHO30B. BeIIensaTh oTnenbHble GOpPMBI
B3aMMOOTHOIICHUH B OHMOIIEHO3aX; XapaKTEPU30BaTh MHINEBBIE IEMH B KOHKPETHBIX YCIOBHIX
oOuTanus.
m Mexnpenmernsie cBs3u. Heopranunueckasa xumua. Kucinopon, cepa, asor, ¢pochop, yriepon,
UX XUMUYECKUE CBOMCTBA.
duszuueckas reorpadus. Kiuumar 3emnn, kiinmaTuiyeckasi 30HaJIbHOCTh

PA3JIEJI 10
Buocdepa u uenosek (14 uacos)
Tema 10.1 BzanmocBsizb npupo/bl 1 odmecTsa. buosorust oxpansl npupoasl (10 uacos)
AnTporioreHnbie  (aKTOpbl BO3ICUCTBHS Ha OHMOICHO3bI (poiib yenoBeka B mpupoze). [IpoGiemsr
PalMOHAJIBHOTO TPUPOJONOIL30BaHNs, OXPaHbl IPHUPOMABL: 3allluTa OT 3arps3HEHUM, COXpaHEHHE
STAJIOHOB U MaMATHUKOB MPUPOJbI, OOECIIEYeHHE IPUPOJIHBIMU pECypcaMH HaceIeHUs IIaHeThl. Mephl
110 00pa30BaHMIO IKOJOTUYECKUX KOMILJIEKCOB, 3KOJIOTHYECKoe 00pa3oBaHue.
m JlemoHCTpanus, Bimsinne XO3sHMCTBEHHOM JEATENBHOCTHM 4YelOBEeKa Ha Ipupony. Kaprtsel
3aMOBEHBIX TEPPUTOPUI HallleH cTpaHbl U OJIMKHETO 3apyOexKbsl.
Tema 10.2 buonuka (4 uaca)
Hcnonp30BaHne 4€I0BEKOM B XO3AMCTBEHHOW JEATEIBHOCTH INPUHLMIIOB OpraHU3alMy PACTEHUN M
KHUBOTHBIX. DOPMBI JKUBOTO B MPUPOJAE U UX MPOMBIIUICHHbIE AHAJIOTU (CTPOUTEIBHBIE COOPYKEHHUS,
MalllMHbl, MEXaHU3MbI, IPUOOPHI U T. [1.).
m JlemoHcTpanus. IlpuMepsl CTpyKTypHOW OpraHM3allMy JKUBBIX OPTaHM3MOB M CO3JAHHBIX Ha JTOU
OCHOBE 00BEKTOB (ITPOCMOTP U 0OCYKICHHE WIUTFOCTPALINA YICOHHUKA).
m OcHoBHble noHATUS. Bo3neiicTBue uenoBeka Ha Ouocdepy. OxpaHa NpHUpPOAbI; OMOJOTMYECKUN U
COLIMAIBHBIA  CMBICI ~ COXPaHEHHs BUJOBOrO  pa3zHooOpasus  OuoleHo30B. PamunonanbHOE
IIPUPOJOTIOIB30BAaHNE; HEUCUEPIIAEMbBIE U HCUEPIIAEMBIE PECYPCHI. 3allOBEAHUKH, 3aKa3HUKH, IApKH;
Kpacnas xuura. buonuka. ['enHas nnxxeHepus, 6uorexHosorus. YMenus. O0bICHATh HEOOXOAUMOCTh
3HaHUS M YMEHHUS TNPAKTUYECKH IPHUMEHATh CBEACHUS OO0 OHKOJOTHYECKHUX 3aKOHOMEPHOCTSIX B
MPOMBIIUIEHHOCTH UM  CEJIbCKOM XO3fAWCTBE [JI MpaBWIbHOM OpraHu3aluud JIECOBOJCTBA,
pBIOOBOACTBA U T. 1., @ TAKXKE ISl PEIIEHUs] BCETO KOMILIEKCA 3a/1a4 OXpaHbl OKpYXaroulel cpepl U
PaIMOHAILHOTO MPUPOJIOTIOIB30BAHNUS.
m Mexnpenmernole cBsi3M. Heopranumueckas XuMmus. 3amuTa OpUpoAbl OT BO3AEHCTBUS
OTXO0/I0B XUMUYECKUX MPOU3BOJICTB.
®usuka. [TonsTue o 103€ U3Iy4eHHUs U OMOJIOTHYECKOM 3aIuTe.

Y4eOHO-TEeMATHYECCKHHA TIJIAH

Ne HasBanue paznena Komnuectso | KommuectBo KomnuectBo
n/n JacoB 7a00paTOPHBIX | TMPAKTUYECKUX
pabot pabot
10 xaacc
1 | BBenenue 1
2 | PA3JIEJI 1| BBenenue B 0HOJIOTHIO 5
3 | PA3SJAEJI 2 IIpoucxo:kaeHne U HAYAJIbHbIE 18
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ITanbl pa3BUTHA KU3HU HA 3emJie
4 | PA3JIEJI 3 Y4ueHmue 0 KJIeTKe 31
5 | PA3JIEJI 4_Pa3mMHoeHre OPraHu3MOB 7
6 PA3JAEJI 5 WuauBuayajibHoe pa3BUTHE 13
OPraHu3MoB
7 PA3JIEJI 6 OcHOBBI FeHETHUKHU U CeJIeKIHI 27
UTOIO 102
11 kaacc
8 PA3JZIEJT 7 DBoJIlOUMOHHOE YUeHH e 35
9 | PA3JIEJI 8 Pa3BuTHE OPraHu4ecKOro Mupa 20
10 | PA3JEJI 9 B3aumooTHOILIEHUsI OPraHKU3Ma 30
U cpeibl. OCHOBBI IKOJIOTHH
11 | PA3/IEJI 10 buocdepa u yenoBek 14
UTOro 99
\ Bcero 201
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