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IHosicHuTe ILHAA 3aNIMCKA
PaGouas mporpamMma pa3zpaboTaHa Ha OCHOBE TpeOOBaHHIl K pe3yibTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOTPAMMBI CPETHETO OO0IIero 0Opa30BaHUS M SIBISICTCS MPIJIOKECHUEM K
OOII COO.
[Tporpamma cpemaero obmiero odpaszoBanusi o owonoruu st 10-11 kmaccoB (yrimyOJieHHBIH
ypoBeHb) aBTopa B.b.3axapoBa, momHocThi0 oTpaxaet coaepkanue [IpuMepHol mporpamMmel, C
JIOTIOJTHEHUSIMU, HE MPEBBIMAIONTIMEI TPEOOBAHUN K YPOBHIO MOJITOTOBKU 00yYaIOIINXCSL.
Ha w3ydenune Owonorum Ha yriayOiaeHHOM ypoBHe oTBogauTcs 210 dacoB, B Tom uywucie B 10
kimacce -105 wacoB, B 11 kmacce - 105 wyacoB. CormacHo JAEHCTBYIOIIETO — y4eOHOTO
rtanapaboyast mporpamma Juist 10-11 kimaccoB npenycMarpuBaeT oOydeHue OHOJIOTHU B 00beMe
3 yaca B Hemenmio B 10 kmacce (102 4.) m 3 yaca B Hepenro B 11 kmacce (102 4.).
PaGouas mporpamma OpHeHTHPOBaHA Ha UCTIOIB30BAHUE CIEAYIONIEr0 y4eOHO — METOIUYECKOTO
KOMIUICKTA:
1. 3axapos B.b., MamonToB C.I'., Cornn H.1. O6mas 6uomnorus. 10 kmacc. [IpoduabHbIii
ypoBensb. U.1/ [Tox pen. mpod. B.b.3axaposa. — M.:/Ipoda, 2017.
2. 3axapos B.b., MamonToB C.I"., Cornn H.1. OO6mas 6uomnorus. 11 kmacc. [IpoduabHbIii
ypoBeHnb. U.2/ [Tox pen. mpod. B.b.3axaposa. — M.:/Ipoda, 2017.
3. Cyxosa T.C. buonorus. O6mas 6uonorus. 10 -11 ki1.: pabodas TeTpaab K y4eOHUKY. —
M.: [Ipocda, 2017.
4. MynpTUMennitHas moaaepkka Kypea « Oo6mas ouomnorus. 10 — 11 xkmacey» CD.
B paGoueil mporpamMme HaluId OTpPaKEHHE IENH W 3aJa4d M3Y4YCHHs OMOJIOTMH Ha CTYICHU
cpenHero oOmiero oOpaszoBaHus, K I[IpumepHoOil mporpamme 1o Ouosioruu (MpoGUILHBIN
YPOBEHB):
oceoenue 3HaHuil 00 OCHOBHBIX OHMOJOTHUECKHX TEOPHSIX, HIEAX M MPHUHIIUIAX,
SIBJISIFOIIMXCSL  COCTABHOM YacThbIO COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHBI MHpaA; O
MeTOo1axX OMOJIOTHUECKUX
HayK (IIUTOJIOTUU, TCHETHKH, CEJICKIIUU, OMOTEXHOJIOTHUH, IKOJIOTHH); CTPOCHUH, MHOT000pa3nuu
U OCOOCHHOCTSAX OWMOCUCTEM (KJIeTKa, OpraHW3M, TOIYJSAIus, BUA, OMOreoneHos, omochepa);
BBITAFOIINXCSI OMOJIOTUYECKUX OTKPBITUSX M COBPEMEHHBIX HCCIICIOBAHHSIX B OMOJIOTHYECKOU
HayKe;
06/1a0¢HUe YMEHUAMU XapaKTEPHU30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITUS B
oOnacTi OHMOJOTMM; YCTaHABIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJOTUU U COLHUAIBHO-
ATHUYECKUMHU, ODKOJIOTHYECKUMHU TPOOJIEMaMU YEJIOBEUSCTBA; CAMOCTOSITEIILHO IPOBOIUTH
OuoIoOrHUecKue HWCCienoBaHus (HaONI0eHne, U3MEpPEeHHue, IKCIEPUMEHT, MOJCIUPOBAHUE) U
rpaMOTHO  OQOPMIISITH  TIOMYYEHHBIC  PE3yNbTAThl; AHAIM3HPOBATH W  HCIOIB30BATh
OuoIorHuecKyto HHGOPMAIIUIO; MOJIb30BATHCS OMOJOTHUYECKOW TEPMUHOIOTHENH U CUMBOJIUKOM;
paszeumue TO3HABATCILHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX M  TBOPYECKHX
CHOCOOHOCTE B mporecce H3yuyeHUss MnpoOjIeM COBPEMEHHOW OHOJOTHYEeCKONW HayKu;
MPOBEJICHUS  DKCICPUMEHTANBHBIX ~ HCCICNIOBAHUM, pEHICHHWs  OWOJIOTMYECKUX  3ajad,
MOJIETTUPOBAHUS OMONIOTMYECKUX OOBEKTOB U MPOIIECCOB;
éocnumanue yOSXKJICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOMEPHOCTEH >KHUBOM
MIPUPOJIbI, HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOMIOEHHS dTHUECKUX HOPM MpHU
MIPOBEJICHUH OMOJIOTUYECKUX UCCIICIOBAHUIA;
UCROIb306aHUE NPUOOPEMEHHBIX 3HAHUIL U YMEHUII 8 NOBCEOHEBHOU HCUSHU TS
OLIEHKM IIOCIEACTBMM CBOEH JEATENbHOCTM IO OTHOIIEHHWIO K OKpYyXarollew cpene,
COOCTBEHHOMY 3/IOPOBBIO; BBIPAOOTKM HABBIKOB HKOJIOTUYECKOW KYyNbTypbl; OOOCHOBAaHUS U
coOmroieHus Mep npodriaktuku 3adoneBannii 1 BUU-undexmmm. pazeumue
UCnOIb306aAHUE
[MpuHIMIEI 0TOOPAa OCHOBHOTO U JIOMOJHHUTEIILHOTO COJIEPKaHUS B PadOUyIo
MPOrpaMMy CBsI3aHBI C MPEEMCTBEHHOCTBHIO Ieei 00pa3oBaHUS HA PA3IMYHBIX CTYNEHSIX WU
YpOBHSX OOY4YEHHUs, JIOTUKOH BHYTpU TPEAMETHBIX CBSI3ed, a TakkKe C BO3PACTHBIMU
O0COOCHHOCTSIMH pa3BUTHsI oOyuaromuxca. B ocHoBe orbopa cojep:kaHuss Ha TPOPUILHOM
YPOBHE TAaKKe JISKHUT 3HAHUE IIEHTPUICCKHUIA TIOJXO0/I, B COOTBETCTBHH C KOTOPBIM OOyYarOIIHecs



JIOJKHBI OCBOUTH 3HAHUS M YMEHUS, COCTaBIIAIOIINE JOCTaTOUHYO 0a3y Juld MPOI0JDKEeHHs oopa-
30BaHMs B By3€, OOECIEUYMBAIOLINE KyJIbTYypy I[OBEJICHUS HAa TMPHPOJE, MPOBEACHHUS U
oopmiieHust OHONOIMYECKUX HCCIENIOBaHMM, 3HAYMMBIX Uil Oyaymiero Owosora. J[lng
(bopMHpOBaHUS COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTHHBI MUpA MPU U3YYEHUU OHOJIIOTHH B
rpage  «DneMeHTbl  COoAepKaHWs»  paboyell  HporpaMMbl  BBIAEIEHBI  CIEIYyHOLIUE
UH(OpMaLMOHHbIE €UHULIBI (KOMIIOHEHTBI 3HAHUIN): mepMunbl, (akmul, npoyeccovl U 06bEKMmbl,
3AKOHOMEPHOCMU, 3aKOHb.

JUia mpuoOpeTeHus NpPaKTUYECKUX HAaBBIKOB M IOBBILIEHHMSI YPOBHS 3HAHMW B pabOdyro
[IpOrpaMM) BKJIIOUYEHBI J1a00paTOpHBIE U MpaKTUYeCKUe paboThl, IpeaycMoTpeHHble [IpumepHoit
nporpamMmoii. [lpu BbImonHeHUH J1a0OpaTOpHOW pabOThI M3Y4yalOTCsS >KUBbIE OHMOIIOTHYECKUE
00BEKTHI, MUKPOIIPENapatel, repbapuu, KOJUIEKIMU U T.1. BblogHeHne npakTuueckoil padboThl
HampaBiIeHO Ha (opMupoBaHHe o0OLmIEy4eOHBIX YMEHHMH, a TakkKe yMEHuH ydeOHO-
[I03HABATEJILHON JesiTenbHOCTH. HyMmepanus 3Tux paboT npeacraBieHa B cleyromei Tadiuue.

IlepedyeHb J1a00PATOPHBIX U MPAKTUYECKUX PadOT

KJIETKA
Ne Haspanue 1a00DaTODHOI DAGOTLI Ne Ha3zpanue NpaKTHYeCKOi DA0OTEI
1 |HaOmonenue KIeTOK pacTCHUH, 1 |CpaBHeHHE CTPOCHHS KJIETOK PAaCTeHUH,
JKHUBOTHBIX, OAKTEPUH 110 MHKPOCKOIIOM, JKUBOTHBIX, TPUOOB 1 OaKTEepHUH.

X U3YUYCHHUC U OITMCAHHC.

2 |IIpuroroBieHue u onucaHue . 2 | CpaBHEHHE MPOIIECCOB OPOKEHUS U IbIXaHHS.
MUKpONpenapaToB KJIETOK PaCTEHHUM.

3 |OnBITHI IO ONIPEACIICHUIO 3 |CpaBHeHHe mporieccoB GOTOCUHTE3a U XEMO
KaTAJIMTUYECKOW aKTUBHOCTH (hePMEHTOB. CUHTE3A.

4 |V3y4deHue XxpOMOCOM Ha FOTOBBIX MUKPO- | 4 |CpaBHEHHME MPOIIECCOB MUTO3a U Meiio3a.
npenaparax.

5 [M3ydeHue KIETOK APOKIKEH Mo 5 |CpaBHeHHE TIPOLIECCOB PA3BUTHS IOJIOBBI:
MHKPOCKOTIOM. KJICTOK y PACTCHUHN W JKHBOTHBIX.

6 |OnBITHI IO M3YYEHUIO TUIA3MOJIN3a U Je- 6 |PemeHne 3ama4 no MoJieKyJsipHoii
TJIa3MOJIN3a B PACTUTEIHLHOM KIIETKE. OnoJsIornu.

7

N3yuenue a3 MuTo3a B KIIETKaX
KOpEeIIKa JYKa.

OPI'AHU3M

8 BrisgBnenne wn3MeHUYMBOCTH y ocobeit 7 |CocTaBieHue CXeEM CKpELUBaHUA.
OIHOI'O B A

8 |Pemmenne reHeTnyeckux 3agady Ha MOHO- U
JTUTHOPHUIHOE CKPENINBAHUE

0 |Pemenune remeTdecknx 3a1ad Ha HEITOJIHOS
JIOMHHHPOBAHHUE.

10 |Penrenune reHeTHYECKUX 3a1a4 Ha COCIINICHHOC

11 Pemenne reHeTHYECKUX 3aJa4 Ha HacCJIca0oBa-
HUEC, COCIIJIICHHOC C ITOJIOM.

12 Pemenue reHeTHUECKUX 3a/1a4 HA BSaHMOHeﬁ—
CTBHUEC I'CHOB.

13 |BbIsSIBIeHHE MCTOYHUKOB MYTarceHOB B OKPY-
JKaroIe! cpele.

14 |CpaBHenue  mpomeccoB  Oecrmoioro
TI0JIOBOTO Pa3MHOKEHHSL.

15 |CpaBHeHHEe MpoLECCOB OIUIOAOTBOPEHHUS Y
IIBETKOBBIX PACTEHHH W  IMO3BOHOYHBIX

16 |CpaBHUTeNbHAsE  XapaKTEPUCTHKA  IOPOJ]
(copToB).

17 |AHamm3, OILIGHKA JTHYCCKUX  ACIICKTOB
pa3BUTHS  HEKOTOPBIX  HCCIICIOBAaHUN B

BUJT




9 |Habmoienue u onricanue ocoOei Buia 18 |CpaBHHTETBHAS XapaKTEPUCTHUKA OCOOEH pa3-
0 MOP(OJIOTHIECKOMY KPUTEPHIO. HBIX BHJIOB OJTHOTO pona o
MOP(OJIOTHIECKOMY KPUTEPHIO.
10|BpIsiBIeHHE U3MEHYMBOCTH Y 0COOEH 19 |CpaBHUTENIBHAS XapaKTEPUCTHKA €CTECTBEH-
OJIHOTO BHJIA. HOTO ¥ UICKYCCTBEHHOT'O OTOOpA.
11|BpisiBIeHe TIPHCTIOCOOJICHUI Y 20 |CpaBHEHHE MPOIECCOB  ABIKYIIETO U
OpraHU3MOB K CpeJie OOMTaHMS. CTaOUITM3HUPYIOIEro 0TOOpA.
12|BoisBiienure uanoaganTanui y pacrenuid. | 21 CpaBHeHHE IIPOLIECCOB DKOJIOTMYECKOrO H
reorpauyecKkoro BU1000pa3oBaHusl.
13|BoisBiieHre nanoaganTauui y >kWBOTHbBIX. | 22 CpaBHuTenbHAs XapaKTEPUCTUKA MHKPO- U
MaKpOdIBOJTIOIUH.
23 |CpaBHUTENbHAS XapaKTEPUCTUKA MyTeH 3BO-
JIIOIIMY Y HAIIPABJICHUH SBOJIIOIUH.
24 | BoiaBnenune apoMop(}o30B y pacTECHHIA.
25 |BeiBnenue apoMop(h030B Y dKUBOTHBIX.
26 |AHamuM3 W OIEHKAa pPAa3JIMYHbIX THIIOTE3
BO3HMKHOBEHHS JKU3HHU Ha 3eMIIe.
27 |AHam¥M3 W OIEHKAa pPa3IMYHbIX THIOTE3
BO3HMKHOBEHHUS MPOUCXOKICHHS YEITOBEKA.
28 |AHamM3 W OILIEHKA Pa3IMYHbIX THUIOTE3
BO3HMKHOBEHHUS dbopMupoBaHus
I9KOCHUCTEMBI
14|Habmronenne u BbISBIICHHE 29 |CocrtaBiieHHE CXE€M IIepeHOcCa BEIIECTB W
MIPHUCIIOCOOJICHHI Y OPTaHU3MOB K SHEPTUU B dKOcHCTeMax (MHUIIEBBIX LETMSIX U
BIIMSIHUIO PA3JIMYHBIX SKOJIOTHUECKUX CeTSX).
(haKkTOpOB.
15|BrisBeHuEe aOMOTHYECKUX H 30 |CpaBHUTENbHAS XapaKTEPUCTHKA KOCHUCTEM
OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM. U arpo3KOCHUCTEM.
16|BrLaBICHHE AHTPOIIOTCHHBIX W3MEHEHUM 31 |Permenue dKOJIOrHYECKUX 3a1a4.
B 9KOCHCTEMaX CBOEH MECTHOCTH.
17|Omnrcanue SKOCHCTEM CBOEHU 32 |CocTaBiieHHE CXE€M KpPyroBOpoTa yriepoja,
MECTHOCTH (BUIOBas U KHCJIOpOJa, a30Ta.
MIPOCTPAHCTBEHHAS CTPYKTYpa, CE30HHBIC
W3MEHEHUS, HAJIMYUE aHTPOTIOTEHHBIX
18|HccnenoBanrue u3BMEHEHUN B 33 |Anamm3 u OIICHKA TII00ATBHBIX
IKOCUCTEMAaxX Ha OMOJIOTUICCKUX AHTPOTIOTEHHBIX U3MEHEHHI B Orocdepe.
Uroro: 18 1abopaTopHbIX padoT. Hroro: 33 npakTnyeckue padboTsbl.




Ilnanupyembie pe3y/ibTaThl OCBOCHUS NpeaAMeTa O0HOJI0T UM

B 10 — 11 k1accax Ha yriy0JileHHOM YypPOBHe

JInyHOCTHBIE pPe3yJIbTATHI 0CBOEHHUsI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl J10JKHbI
0TPakKATH:

1) poccuiickylo TpakIaHCKYI0 HMICHTUYHOCTh, MATPUOTU3M, yBaKEHHE K CBOEMY Hapomy,
YyBCTBAOTBETCTBEHHOCTH mepen PoamHo#, ropIocTH 3a CBOM Kpai, cBoto Poauny, npouuioe u
HACTOSIIIEEMHOTOHAIIMOHATIBHOTO Hapoaa Poccuu, yBaKEHHE TOCYNAapCTBEHHBIX CHMBOJIOB
(repO, dutar, TruMH);

2) rpa)X/JaHCKyIO IMO3UIHUI0 KaK aKTMBHOI'O M OTBETCTBEHHOI'O WIEHA POCCHICKOro OOILECTBa,
OCO3HAIOIIETO CBOMKOHCTUTYIIMOHHBIE TIpaBa M OOS3aHHOCTH, YBAXAloOMIETO 3aKOH M
MIPaBONOPSIIOK, o0J1aaromero qyBCTBOM COOCTBEHHOT'OJIOCTOUHCTBA, OCO3HAHHO
MPUHUMAIOIIETO TPAAUIMOHHBIE HAIMOHANbHBIE M OOIICYEIOBEYECKUE T'yMaHUCTUYECKUE
UIEMOKPAaTHYECKUE IIEHHOCTH;

3) TOTOBHOCTH K citykeHuto OTeuecTBy, €ro 3aiure;

4) chopMUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAayKHd HMOOIIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, a TaKkKe PpazIUdHbIX
¢opM 0011eCTBEHHOTO CO3HAHUS,0CO3HAHNE CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

5) chopMUPOBAHHOCTH OCHOB CaMOpPa3BUTHS M CAaMOBOCIHMTAaHUSI B COOTBETCTBHUH C
00IIeYEeTIOBEYECKIMULICHHOCTSIME M MJcallaMH  TPaXJAHCKOTO OOINECTBa; T'OTOBHOCTb U
CHOCOOHOCTH K CAaMOCTOSITEIIbHOM, TBOPUYECKOM HOTBETCTBEHHOMN AESITETbHOCTH;

6) TOJIEPaHTHOE CO3HAHWE W TMOBEJCHUE B MOJUKYJIHTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTHU JIUAJIOT CAPYTUMH JIIOJIbMHU, TOCTUTaTh B HEM B3aUMOIOHUMAHUS, HAXOUTh OOIIUE LIeTH
Y COTPYJIHUYATH IS UX TOCTHKCHUS;

7) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHUKAMH, ACTbMU MIIQJIIErO BO3pacTa, B3pPOCIBIMU B
00pa3oBaTEeIbHOM,00IIECTBEHHO TOJIE3HOW, Y4eOHO-UCCIEeI0BATEIbCKON, MMPOSKTHOW U JIPYTHX
BUJAX JESATENbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHUE HA OCHOBE YCBOEHUS O0IIEUEIIOBEUECKUX IIECHHOCTEH;
9) rOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHUCIIE CAMOOOPa30BaHHUIO, HA IPOTSHKEHUN
BCEH JKM3HU;CO3HATEIILHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHMUIO KaK YCIOBHIO YCTICITHON
npodeccuoHanbHOM HOOIECTBEHHON e TEIbHOCTH;

10) acreTnyeckoe OTHOIIEHUE K MHpPY, BKJIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA,00IECTBEHHBIX OTHOLICHHIA;

11) mpunsTHE u peanu3anuio IEHHOCTEH 370poBOro W 0Oe3omacHoro obpasa KHU3HH,
MOTPEOHOCTH B (PU3NYECKOMCAMOCOBEPIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIILHOM
NEeSATeNLHOCTRIO,  HENPHSITHE  BPEAHBIX  MPUBBIUCK:KYPEHUS, YINOTPEOJICHUS  aJKOTOJs,
HAapKOTHKOB;

12) OepexHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3UYECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBBIO, KAKCOOCTBEHHOMY, TaK WM JAPYTUX JIOJEH, YMEHHE OKa3bIBaTh
MEPBYIO TIOMOIITb;

13) oco3HaHHBI BBIOOp OymyIied Mpoeccuu W BO3MOXKHOCTEH peanu3anud COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

OTHOILIEHHE K MNPO(PECCHOHAIBHON [EATENIbHOCTH KaK BO3MOXHOCTH YYacTUS B PEUICHUH
JMYHBIX, 00IIECTBEHHBIX,IOCYJAPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIIEeM;

14) chopMHPOBAaHHOCTh 3KOJOTHYECKOIO MBILIUICHUS, [OHUMAaHHS BIUSHUS COLUAIBHO-
HKOHOMHYECKUXITPOIIECCOB HAa COCTOSHHE MPHUPOJHOW W COLMAIBHOW Cpelbl; MPHOOpeTeHne
OTIBITa SKOJIOTO-HAIPABIEHHONU 1A TEIBHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHUE K CO3aHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPHHSATHUS
[EHHOCTEN CEMENHOIKN3HU.

MeTtanpeaMeTHble pe3yJIbTATHI 0CBOEHUsI 0OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
AOJKHBI OTPAKATH:



1) yMmeHue CaMOCTOSITEIbHO OIpPENCNATh IeNU JEATENBHOCTH M COCTaBIATh  IJIaHbI
NeSITeIbHOCTH;CAMOCTOSATEIbHO ~ OCYUIECTBIIATh, ~ KOHTPOJIMPOBATb U KOPPEKTHPOBATH
JESTENBHOCTD; HCIIOJIb30BaTh BCE BO3MOXHBIEPECYPCHI Ul JOCTHKEHUS TIOCTABICHHBIX LIEJEN U
pealin3alny MIaHOB JesITebHOCTH; BBIOMPATh YCIEITHBIECTPATErMH B PA3IMUHbIX CUTYaLUAX;

2) yMeHHME TPOAYKTUBHO OOINAThCS W B3aMMOJEHCTBOBAaTH B IPOILIECCE COBMECTHOM
NEeSITeIbHOCTH, YUUTHIBATHIIO3UIIMU IPYTUX YYACTHUKOB JIEATEIbHOCTH, Y3(P(EKTUBHO pa3pelaTh

KOH(JIUKTBI;
3) BrajeHWe HaBbIKAaMH IIO3HABATENbHOM, Y4eOHO-HCCIENAOBATENbCKOM M MPOEKTHOM
NeSTeNbHOCTH,  HaBbIKAMUpPA3peIleHUs:  NpoljeM;  CIOCOOHOCTh U TOTOBHOCTh K

CaMOCTOSATEIILHOMY TIOUCKY METOJIOB pEIICHUS] MPAKTUISCKUX3a/1ad, MPUMEHCHHIO Pa3TMIHBIX
METO/IOB IMO3HAHMS;

4) TOTOBHOCTP M CIHOCOOHOCTh K CaMOCTOSITENIHPHOM HWH(GOPMAIIMOHHO-TIO3HABATEILHON
NeSTeNbHOCTH, BJIAJICHUCHABBIKAMU TIOMYUYeHHUS HeoOXoauMoil WHGOpMAlUU U3 CIOBapei
pa3HBIX THIIOB, YMEHHE OPUEHTHPOBATHCS BPA3JIMIHBIX HCTOYHUKAX WH(POPMAITUH, KPUTHICCKU
OIICHMBATh U MHTEPIPETUPOBATH HH(OPMAIIHIO, TTOTYUYAEMYIO HC Pa3IHYHBIX UCTOYHUKOB;

5) yMeHHE HCMOJb30BaTh CpeACTBA HH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
(manee - MKT) BpemieHUM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX 3a/lad C
COOII0ACHHEM TpeboBaHM PTOHOMUKH, TEXHUKH 0€e30IacHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHOMOE30MaCHOCTH;

6) ymMeHue onpeesaTh Ha3HaueHUe U (DYHKIIMH Pa3IMYHbIX COIMATbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSTENLHO OIEHUBATh M MPUHUMATDH PEIICHUS, OTPEACTSIONINE CTPATETHIO
MTOBEJICHUS, CyUYeTOM TPAXIAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

8) BiajieHNE SI3LIKOBBIMU CPEJICTBAMH - YMEHHE SICHO, IOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUKY
3pEHUS,UCTIONB30BATh aJICKBATHBIC SI3LIKOBBIE CPEJICTBA;

9) BinaeHne HaBBIKAMH MMO3HABATEIHHON pepiekcUr Kak OCO3HAHUS COBEPIIAEMbIX JCHCTBUIA U
MBICJTUTEIILHBIXIIPOIIECCOB, UX PE3YIHTATOB M OCHOBAHMA, TPAHMI] CBOECTO 3HAHUS U HE3HAHUS,
HOBBIX TMIO3HABATEIBHBIX 33724 UCPEICTB UX JOCTHUKCHHS.

HpeIlMeTHLIe pe3yabTaThbl OCBOGHHHHpGI{MGTHOﬁ obmactu «buonorumn»

TpeOoBaHus K pe3yJibTaTaM 0CBOCHUS
OOII COO (@I'ocC C0O0)

YTouHeHHbIE H KOHKPETH3MPOBAHHBIE
IJIAHHpYeMble pe3yJbTaThbl 0CBOEHUS
Y4eOHOro npeaMera

c(OPMHPOBAHHOCTH OCHOB LIEJIOCTHOM
Hay4HOU KapTHUHBI MUDAa;

(dbopMHpOBaHUE TIOHUMAaHUS B3aUMOCBSI3H
Y B3aUMO33aBUCUMOCTH €CTECTBEHHBIX
HayK;

c(OpPMHPOBAHHOCTH TOHUMAHUS BIASHUS
€CTECTBCHHBIX HAYK Ha OKPYKAFOIIYFO
cpeny, 5KOHOMHYECKYIO,
TEXHOJIOTHUECKYIO, COIIUATBHYIO
ATUYECKYIO c(hephl AeSITETbHOCTH
YeJI0BEKa;

CO3JIaHHE yCIIOBUH JJISl pa3BUTHS HABBIKOB
y4eOHOM, IPOCKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOH JIEATETLHOCTH, MOTUBAIIH
00yJaroImuxcs K CaMOPa3BUTHIO;
c(hOpPMUPOBAHHOCTh YMEHUH
aHaJIM3UPOBaTh, OLICHUBATD, IPOBEPSATH HA
JIOCTOBEPHOCTH M 0000IIIaTh HAYYHYIO

BorinyckHMK HA yriiy0JIeHHOM YPOBHeE
HAYYHTCS:
OLICHUBATh poJIb OMOJIOTHYECKUX
OTKPBITUH U COBPEMEHHBIX HMCCIENOBAHMI
B PAa3BUTUM HAyKW U B IPAKTHYECKOU
JIeITEeIILFHOCTH JIFOJICH;
OLICHUBATh poJIb Ouonoruu B
(GbOpMUPOBAaHUN COBPEMEHHOW HAay4HOUH
KApTUHBI MHpa, IIPOTHO3UPOBATh
MEePCIEKTUBBI Pa3BUTHsI OMOJIOTHH;
YCTaHABIMBATh M XapaKTepU30BaTh CBA3b

OCHOBOIIOJIAraIOIIUX OMOJIOTHYECKUX
noHSATUH  (KJIeTKa,  OpraHm3M,  BH,
IKOCHCTEMA, ouocdepa) c

OCHOBOIOJIAralolUMU MOHATUSMHU JIPYTHX
CCTCCTBCHHBIX HAYK;

000OCHOBBIBAaTh CHCTEMY B3IJIAJOB Ha
JKUBYIO IIPUPOJLY U MECTO B HEH YEJIOBEKA,




uHpOPMALHUIO;

— c(hopMUpPOBaHHOCTHh HABBIKOB O€30TIaCHOM
paboThI BO BpeMsi IPOEKTHO-
HUCCIIEIOBATENbCKON 1
IKCIIEPUMEHTAIBHOU JeSTeIbHOCTH, TIPH
WCTIOJIB30BaHUH J1a00PATOPHOTO
00opyIOBaHUs;

IIpenmeTHbIe pe3yJbTaThl H3yYeHHS
npeaMeTHou odJactu "buosorus"
BKJIIOYAIOT Pe3yJbTAThI:

1) copMupoBaHHOCTH CHCTEMBI 3HAHHI 00
00ImKX OMOJTOTMYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX;

2) chopMHUPOBAHHOCTH YMEHHUH UCCIIEA0BATh
Y aHAJIM3UPOBATh OMOJIOTUYECKUE OOBEKTHI U
CUCTEMBI, OOBSICHITH3aKOHOMEPHOCTH
OMOJIOTMUECKUX MPOIIECCOB U SIBJICHHUIA;
MIPOTHO3UPOBATH MOCIIEICTBUS 3HAYMMBIX
OHMOJIOTMUECKUXUCCIIEIOBAHHUIA;

3) BIaieHue YMEHUSMU BBIIBUTATh TUIIOTE3bI
Ha OCHOBE 3HAHUI1 00 OCHOBOIIOJIATAOIINX
OMOIOTHYECKUX 3aKOHOMEPHOCTSIX U
3aKOHaX, O MPOUCXOKIECHUH U CYIIIHOCTH
KU3HU, T100ATBHBIX U3MEHEHUSX B Onocdepe;
MIPOBEPATHBBIIBUHYThIE THIIOTE3bI
AKCIIEPUMEHTATBHBIMU CPEJICTBAMH,
bopMynupys Leib UCCIeI0BaHUS;

4) B1aJicHUE METOJIaMH CaMOCTOSTEIIbHOM
MMOCTaHOBKU OMOJIOTHYECKHUX IKCIIEPUMEHTOB,
OIHMCaHUsl, aHATIN3a UOIICHKH JIOCTOBEPHOCTH
MOJTy4YE€HHOTO Pe3yJIbTaTa;

5) chopMUPOBAHHOCTH YOSKICHHOCTH B
HEO0OXOAUMOCTH COOTIOIEHUS STUUECKUX
HOPM U 3KOJIOTUYECKUXTPEOOBaHUI MpU
MIPOBEICHNH OMOJIOTUYECKUX UCCIIeIOBAHUII.

MPUMEHSS OmoJorNYecKue TEOpUH,
YYeHUs, 3aKOHBl, 3aKOHOMEPHOCTH,
MOHUMATh TPAHUIIBI UX IPUMEHUMOCTH;
NPOBOAUTH  yueOHO-UCCIIE0BATEIbCKYIO
NEeSTeNIbHOCTh 10 OWOJIOTHH: BBIJIBUTATH
TUTIOTE3bI, JIAHUPOBATh paboTy, OTOUpaTh
u peoOpa3oBHIBAThH HE00XO0IUMYIO
nHGOpPMAIUIO, TPOBOJIUTH IKCHEPHUMEHTHI,
WHTEPIPETUPOBATh PE3YNIbTATHI, JENaTh
BBIBOJIBI HAa  OCHOBE  IOJyYEHHBIX
pe3yNIbTaTOB.

BBISIBJISITH U OOOCHOBBIBATH CYLIECTBEHHbIE
0COOEHHOCTH pas3HbIX ypOBHEMH
OpraHMU3alNH KU3HU;

YCTaHABIMBATh  CBSI3b  CTPOCHUS  H
GYyHKIMA ~ OCHOBHBIX  OHOJIOTHUECKHX
MaKpOMOJIEKYJl, UX pOJIb B TpoIeccax
KJIETOYHOI'0 MeTa00JIN3Ma;

pemiate  3aJayd = Ha  OMpEHCJICHHE
nocieaoBaTeabHOCTH HykKIeoTu0B JJTHK 1
nPHK (MPHK), antuxomono TPHK,
MOCIIEOBATEIbHOCTH  AMMHOKUCIOT B
MoJleKyyie Oenka, TPUMEHSsS 3HAaHUS O

pEaKknuAax MaTpU4IHOI'O CHHTEC3a,
TCHCTHUYCCKOM Koac, MMpUHIUIIC
KOMITJIEMCHTAPHOCTH;

JACJIaThb BBIBOJbI 06 HU3MCHCHUAX, KOTOPBIC
NPOU30HAYT B TMpoleccax MaTPUYHOTO
CHHTC34a, B cjIydac NU3MCHCHUA
nocieaoBareabHocTH HykieotTuaoB JIHK;
CpaBHHBATb (1)8.31:1 JCIICHUSA KJICTKH,
pemate 3aJayd  Ha  OMpeleieHHe W
CpaBHEHHE KOJUYECTBA TI'€HETHYECKOTO
Marepuana (xpomocom u JIHK) B xierkax
MHOT'OKJICTOUYHBIX OpPTraHU3MOB B pPa3HbIX
(hazax KJIETOYHOTO IHKJIA;

BBIABIIATH CYHICCTBCHHBIC MMPU3HAKH
CTPOEHHSI KJIETOK OpraHM3MOB pa3HBIX
LAPCTB >KMBOM INPUPOJBI, YCTAHABIMUBATH
B3aUMOCBSI3b CTPOCHUS M (PYHKITUH YacTeu
¥ OPTaHOMJIOB KJICTKHU;

000CHOBBIBATh B3aUMOCBSI3b
TUTACTUYECKOTO u HHEPreTHYECKOTO
0OMEHOB;

CpaBHHUBATH IPOLCCCHI INIACTUYCCKOTO M
SHEPTeTHUYECKOTO 00OMEHOB,
MPOUCXOAAIUX B KJIETKax KUBBIX

OpraHU3MOB;
OnpeaACiisIiTb  KOJIMYCCTBO XpoMOCOM B
KJIETKaX PAaCTCHWH OCHOBHBIX OTIIEJIIOB Ha
PAa3HBIX STalldaX JXU3HCHHOI'O ITWKJIA,;




pemiaTh ~ TEHETHYECKHE  3aJaud  Ha
JUTHOPUIHOE CKPEUIMBAaHUE, CIETUICHHOE
(B TOM 4HClEe C TOJIOM) HacjeJOBaHHE,
aHATM3UPYIOIIee CKPEUIMBaHUE, TIPUMEHSIS
3aKOHBI HACJICICTBEHHOCTH u
3aKOHOMEPHOCTH CIICTITICHHOTO
HaCcJIeOBaHHUS;

pacKpbIBaTh TPUYMHBI HACIEICTBEHHBIX
3a00JIeBaHUH, apryMeHTHPOBATh
HEOOXOJIMMOCTh MEp  TPEAYNPEKICHHS
TaKux 3a00JICBaHUIL;

CpaBHUBATH pasHbIe CIIOCOOBI
Pa3MHOXKEHUS OpPTaHU3MOB;
XapaKTepu30BaTh OCHOBHEIC JTaITbI

OHTOT€HE3a OPTraHU3MOB;
BBISBJISITH TPHYUHBI M CYIICCTBCHHBIE
NpU3HAKA MOTU(PUKAITTOHHOMN u
MYTaIMOHHON N3MEHYHUBOCTH;
00OCHOBBIBATh POJIb H3MCHYHUBOCTH B
€CTECTBEHHOM M MCKYCCTBEHHOM OTOOPE;

000CHOBBIBATh 3HAUEHUE PA3HBIX METO/OB
CCJICKIIMM B CO3JaHHHM COPTOB PACTCHHIA,

opoJ YKUBOTHBIX u IITAMMOB
MUKPOOPTaHU3MOB;

000CHOBBIBATh MPUYHUHBI U3MEHSIEMOCTH U
MHOT000pa3us BU/IOB, MIPUMEHSIS
CHUHTETUYECKYIO TEOPHUIO ABOJIIOIUU;
XapaKTepu30BaTh MOMYJISIIUIO KaK
e AMHULLY HBOITIOIINH, BH/T Kak

CUCTEeMAaTUYECKyI0 KAaTerOpui0 M  Kak
pe3yNbTaT IBOJIOLNY;

YCTaHABIMBAaTh  CBSI3b  CTPYKTYpbl U
CBOMCTB KOCHUCTEMBI;

COCTaBJISITh CXEMBl TEpEeHOCa BEUIECTB U
SHEPrUU B SKOCHUCTEME (CeTH NUTaHus),
NPOrHO3UPOBATh WX  H3MEHEHUs B
3aBUCHMOCTH OT HW3MEHEHHUs (HaKTOpoB
Cpenbl;

apryMEHTUPOBATh COOCTBEHHYIO MO3UIUIO
MO0  OTHOUIEHHIO K  DKOJIOTMYECKUM
npobiieMaM ¥ TOBEACHHUIO B TMPHUPOIHOMN
cpene;

000CHOBBIBATh HEOO0XOMMOCTh
YCTOWYMBOTO  Pa3BUTHS KaK  YCJIOBHS
COXpaHeHUs Onocdepsr;

OLICHMBATh MPAKTHUECKOE M JSTHYECKOe
3HaUEHUE COBPEMEHHBIX HCCIEAOBAHUN B
Ouosorum, MeIUIINHE, 9KOJIOTHH,
OMOTEXHOJIOTHH; 000CHOBHIBATh
COOCTBEHHYIO OIICHKY;

BBISIBISITh B TEKCT€  OHMOJIOTHYECKOTO




coJlepKaHus npobiemy u
apryMEHTHPOBAHHO €€ OOBSACHATH;
NpeACTaBIATh OMOJIOTUYECKYTIO
nH(OpMAITHIO B BUE TEKCTA, TAOIHUIIBI,
CXeMbl, rpaduka, IuarpaMMbl U JenaTh
BBIBOJIBI HA OCHOBAaHHMHM IIPECTABICHHBIX
JaHHBIX;  IpeoOpa3oBbIBaTh  rpaduk,
TaONuIly, nauarpamMmy, CXeMy B TEKCT
OMOJIOTUYECKOTO CO/IECPIKAHMSL.

BbinyckHHK Ha  Yriy0JIleHHOM YPOBHe
MOJIYYHUT BO3MO’KHOCTh HAYYHUTBCS:

OpPTaHH30BBIBATH u MIPOBONTH
UHAUBHUIYAJIbHYIO HCCIIEZIOBATEIbCKYIO
NEeSTeNbHOCTh 1O  Ouomoruu  (WiH
pa3pabaThiBaTh WHIWBUIYTBHBINA MPOEKT):
BBIIBUTATh  TUMOTE3bl,  IUIAHUPOBATH
paboty, oTOWpaTh W TpeoOpa3oOBHIBATH
HEOOXOUMYI0 HH(OPMAIINIO, TPOBOJUTH
SKCIIEPUMEHTHI,

UHTEPIIPETUPOBATh PE3YNbTATHI, JENaTh
BBIBOJIBI HAa  OCHOBE  IOJyYEHHBIX
pe3yNbTaToOB,  MPEACTABIATH  MPOIYKT
CBOHUX MCCIIETOBAHMIA;

MIPOTHO3HPOBATH MOCTIEICTBUS
COOCTBEHHBIX HCCIEAOBAHUNA C YYETOM
THYECKUX HOPM W  IKOJOTHYECKHX
TpeOOBaHMIA;

BBIICTISITh ~ CYIIECTBEHHBIE OCOOEHHOCTH
KU3HEHHBIX  LUKJIOB  MpeJCcTaBUTeNeH
pPa3HBIX OTHEIOB PACTEHUH © THUIIOB
’KUBOTHBIX; M300pa)kaTh LMKJIBI Pa3BUTHUS
B BUJIE CXEM;

aHAIM3UpPOBaTh M HUCIOJb30BaTh B
pelieHnn y4eOHBIX M HMCCIEA0BaTEIhCKUX
3aga4  MHGOPMALMI0O O COBPEMEHHBIX
WCCJICIOBAHUSIX B OWOJOTHH, MEIUIMHE U
9KOJIOTHH;

apryMeHTHPOBAaTh HEOOXOIMMOCTh CHHTE3a
€CTEeCTBEHHOHAYYHOTO u
COIIMOTYMAaHUTAPHOTO 3HAHUSA B JIOXY
MHGOPMAIIMOHHON [IUBWIIN3ALINY;
MOJICTTUPOBATh U3MEHEHHE YKOCUCTEM O]
BIMSIHUEM pa3IM4YHBIX Tpynin (HaKkTopoB
OKpYKaroIlEe Cpebl;

BBISIBJISITH B MPOLIECCE HCCIIEI0BATENbCKON
JEeSTEIbHOCTH MOCTIEICTBUS
AHTPOIOTEHHOTO BO3/ICICTBUS Ha
HKOCHCTEMBI CBOETO PETHOHA, Mpenarath
CHOCOOBI  CHMKEHHS  aHTPOIOT€HHOTO
BO3JICHCTBHS HA SKOCHCTEMEI,




UCTIOJIb30BaTh npuoOpeTeHHbIE
KOMITeTEHIH B MPaKTHYECKON
JESTeTbHOCTH W TIOBCEAHEBHOM JKU3HH,
IUIsl IPHOOPETeHNsT OMBITa JEATENLHOCTH,
HOpeALIecTBYIOMmEeN MpodecCHOHaIbHOM, B
OCHOBE KOTOPOH JIeXKHT OHONOTHS Kak
yueOHBIH MpeaMeT.




Conep:xanne yueoHoro npeameran 10—11 kiaccax (yriiy0JjieHHbIH YPOBEHb)

10 KJIACC
(3 gaca B Hepemo, 102 4.)

BBenenue (1 1)

Mecto kypca «OOmast OHONMOTHS» B CHUCTEME €CTECTBEHHO-HAYYHBIX IUCLHUIUIMH, a TaKXke B
ouonornueckux Haykax.llemm u 3amaum kypca. 3HaueHue MNpeaMeTa Jjs MOHUMaHHUSIEIUHCTBA BCETO
YKHBOT'O M B3aMMO3aBUCHUMOCTH BceX yacTei ouocdepsl 3emin. buosnorus kak Hayka; IpeaMeT U METOIbI
u3ydyeHus B Owuonoruu. OOmass OuoNOTHS — JUCUUIUIMHA, H3y4Yalol[asOCHOBHBIE 3aKOHOMEPHOCTH
BO3HUKHOBEHUS, Pa3BUTHUS M MOJIepKaHus KU3HU Ha 3emie. OOmias O1omorus Kak OJWH U3 UCTOUHUKOB
dbopMHUpOBaHUS JTUATIEKTHKO-MaTePUATCTHIECKOTOMUPOBO33PEHUS. OO6medunonornyeckue
3aKOHOMEPHOCTH — OCHOBA PAI[MOHAIILHOTO MPHUPOIONOIb30BaHUS; COXPAHEHHE OKPYXKAIOIIeH Cpe.bl;
MHTEHCU(DHUKAIIMN CEeIbCKOXO3SHCTBEHHOTONPOU3BOJICTBA M COXPAaHEHHUs 370pOBbs dYenoBeka. CBs3b
OMOIOTUYECKUX JUCHUIUIMH C JPYITMMH Haykamu (XuMmuel, Qusukoi,reorpadueii, actpoHoMuei,
ucropuei u ap.). Pons Ouonoruu BpopMupoBaHUM HAYYHBIX MPEACTABICHUI O MHpE.

Yacrsl
[MPOUCXOXJIEHUE 1 HAYAJIbHBIE 3TATIBIPA3BUTHA XKM3HU HA 3EMIIE (12 u)

Paznen 1

MHOI'OOBPA3HE )KUBOI'O MUPA.OCHOBHBIE CBOMCTBA JKUBOW MATEPHU (5
4)

Tema 1.1

YPOBHU OPTAHUBALIMM XKUBOM MATEPHUH (2/3 )

Kuzep kak (opMa CyIIeCTBOBAaHUS MATEPHUH; OMPEACIICHUS MOHATHS <OKU3HBY. JKU3Hb U KUBOE
BEIIECTBO; KOCHOE NOMOKOCHOE BellecTBO Onocdeprl. YpOBHU OpraHU3aIMK KUBOUMATEPUN U TPUHLIUIIBI
UX  BBIJCICHUS;  MOJEKYJSIPHBIM,  CyOKIETOUHBINM,  KICTOYHBIA, TKAHEBBIM W  OPTaHHBIN,
OpPTraHW3MEHHBIN, TOMYJISSIIAOHHO-BUIOBON, OHOIEHOTHYECKUH U  OMOChEpHBINYpOBHH  OpraHU3AIH
JKUBOTO.

Tema 1.2

KPUTEPUUN XKUBBIX CUCTEM (3/5 q)

EnuHCTBO XMMHUYECKOTrO cOCTaBa >KMBOW MAaTE€pHM; OCHOBHBIE TPYIIbI XUMHUYECKUX DJIEMEHTOB U
MOJIEKYJ, 00pa3yIoIlne >KUBOE BemecTBO Omocdepsl. KiieTouHoe CTpoeHHe OpraHM3MOB, HACEISIONIUX
3emmo. OOMeH BemiecTB (MeTa0OJIM3M) HCAMOPETYJIAHUS B OWOJOTHYECKHUX CHCTEMax; IOHSATHE O
rOMeocCTa3e Kak YCIOBUHU CYIECTBOBAHUS KUBbIX cucTeM. CaMOBOCIPOU3BEACHUE; HACIIEICTBEHHOCTh U
M3MEHYMBOCTh KaK OCHOBACYIIECTBOBAaHHUS JKMBOM MaTepuH, MX MPOSABICHUS HA PA3IUYHBIX YpPOBHSIX
opranm3anuu xuBoro. Poct u passutue. PazapaxumMoctsb; GopMbl H30MPATEILHON PEaKIMy OPraHU3MOB
HaBHEIIIHUE BO3ACHCTBUSA (0€3yCIOBHBIE M YCIOBHBIE pPEQIICKCHI;TAKCUCHI, TPOMHU3MbI W HACTHUH).
PUTMHYHOCTh TPOLIECCOB JKU3HEACATENBHOCTH; OUOJOTMYECKHE PUTMbI M MX aJallTUBHOE 3HAYCHHUE.
JIMCKpPEeTHOCTh  JKMBOTO  BEIIECTBA M  B3aUMOOTHOILIEHHWEYACTH U IeJoro B OHOcHCTEMaXx.
DHEepro3aBUCUMOCTb JKUBBIX OPraHU3MOB; ()OPMBI TOTPEOJICHUS YHEPTHH.

Pasnen 2

BO3HUKHOBEHMUE )KU3HU HA 3EMUJIE(7 u)

Tema 2.1

UCTOPHS IIPEJICTABJIEHIH O BOSHUKHOBEHUWM XXU3HU(2 1)

Mudonoruyeckue npencraBieHus. IlpeacraBieHUsIApucToTens, IMIEAOKIA U JIPYTUX aHTUYHBIX
yueHbIX. [lepBbleHayuHble MONBITKH OOBSICHEHUS CYIIHOCTH M IMPOIecCa BOZHUKHOBEHUS KU3HU. OMBITHI
®. Peau, B3ruanel Y. I'apses, JI. Hunrema; skcnepumentsl JI. Ilactepa. Teopum BeuHoCTH Ku3HUI.
Puxtepa u apyrux yuensix (I'. I'enpmromsi, I'. Tomcon,C. Appennyc, I1. JIazapeB). Matepuanuctudyeckue
IIPEJICTaBICHUs O BO3HMKHOBEHMM >KM3HM Ha 3emie. IIpeanochbulki BO3HMKHOBEHUS JKM3HU Ha 3emile:
KOCMHUYECKHE W IUIAHETapHBICNIPEANOCHUIKM; XUMUYECKHE NPEANOCBUIKM  3BOJIIOLMM  MAaTEpUUB
HaIlpaBJIeHUN BO3HUKHOBEHMS OPTaHUYECKMX MOJIEKYJ: MEpBHYHAst aTMoc(hepa U 3BONIONUA XUMUYECKUX
AJIEMEHTOB, HEOPTAaHUUYECKUX U OPraHUYECKUX MOJIEKYJI Ha PaHHUX dTallax pa3BUTHS 3€MIIH.



Tema 2.2

COBPEMEHHBIE ITPE/ICTABJIEHNM A O BO3HUKHOBEHMU )KU3HU(2 u)

CoBpeMeHHbIe TMpeACTaBIECHUS O BO3HUKHOBEHUHU XU3HU; B3msiabl J. Ildumrorepa, [Ix. DmeHa.
OBosOLMs XMMUYECKUX HJIEMEHTOB B KOCMHYECKOM MpocTpaHcTBe. OOpa30oBaHUEIUIAHETHBIX CHCTEM.
[lepBuunas atMocdepa 3eMiIu U XUMHUYECKHE TPEINOChUIKM BOZHUKHOBEHUS JKU3HU. VICTOUHHKH SHEPTUH
U BO3pacT 3eMiu. YcioBus cpelpl Ha apeBHed 3emuie; Teopus A. WM. Omnapuna, oneitel C. Mumepa.
Xumunyeckas 3Bosronus. HeObnonornueckuit CHHTE3 OPraHNYeCKUX COeIUMHEHUH.

Tema 2.3

TEOPUU ITPOUCXOXAEHUA ITPOTOBUOIIOJIMMEPOB (1/1 u)

Tepmuueckass Teopus. Teopust ancop6rum. 3Hauenuepabor C. Pokca u k. bepnana.
Huszkoremnepatypnas teopusiK. Cumonecky u @. /lenemra. KoanepparHsie Kariym U UX 3BoJionusA. Teopuun
OPOMCXOXAEHUS  mportoduomnonumepoB.  CBoiicTBakoalepBaToB:  peakuud  oOMEHa  BEIECTB,
camoBocItipousBeneHue. I'unoreza mupa PHK. DBomiouuns npoToOHMOHTOB: (OpMUpOBAaHKE BHYTpPEHHEH
cpenbl, IOSBICHUE KAaTalu3aTOpOB OPraHUYECKOM MPUPOABI, HBOJIIOLUSA DJHEPIeTUYECKUX CHCTEM H
MeTabonn3Ma; BOSHUKHOBEHHE TeHETUYECKOTO KO/1a.

Tema 2.4

SBOJIIOLMA ITPOTOBUOHTOB (1 u)

Bo3HUKHOBEHHE SHEPreTHUECKUX CUCTEM: poiib nupodocdara. ObpazoBaHue MOJIUMEPOB; 3HAUCHUE
HecnelU(pUUecKor KaTaIUTUYECKOM aKTMBHOCTH MoJuNentuoB. COBEpIIEHCTBOBAHHUE META0OINYECKUX
peakuuii. Pojib sHEpruM COIHEYHOro CBEeTa; BOSHUKHOBEHHE (POTOCHHTE3A.

Tema 2.5

HAYAJIBHBIE STAIIbI BUOJIOI' MYECKOM SBOJIIOLIMU (1 u)

Havanpupie aTambl  Ouonornyeckoil — sBomonmu.  Ilpokapuormueckue — kietkd.  Teopus
CUMOMOTEHETHYECKOTO MPOUCXOXKICHNUS DYKAaPHOTHUECKONW KJIETKU U €€ J10Ka3aTeIbCTBa;BO3HUKHOBEHUE
doTtocuHTE3a, DYKApUOT, TMOJOBOrO TMpolleccal  MHOTOKIETOYHOCTH. Teopuu  MPOUCXOKIACHUS
MHOTOKJIETOYHbIX opranu3mMoB (3. ['ekkens, M. 1. Meunukos, A. B. IBaHoB).

YYactoll
YYEHMUE O KJIETKE (37 )
Paznen 3
XUMHUYECKAS OPTAHU3ALUSA KJIETKH (13 u)
Tema 3.1

HEOPI'AHMYECKUME BEIIECTBA, BXOJAIIWUE B COCTAB KIIETKHA(1 u)

DJeMEeHTHBIM cocTaB >KMBOTO BemlecTBa Ouocdepsl. PacmpocTpaHeHHOCTh 3JIEMEHTOB, UX BKJAJX B
o0Opa3oBaHHe >XUBONMAaTepum M OOBEKTOB HEKHUBOM MPUPOJBL. MakpOo3IeMeHThI,MUKPOAJIEMEHTBI; HUX
BKJIaJ B  00pa3oBaHHME  HEOPraHMYECKUX  HMOPraHMYECKUX  MOJEKYJ  JKMBOTO  BEIEeCTBA.
HeoprannueckuemMosnekyibl *KHBOro BellecTBa. Boja, ee XUMUYeckue CBOMCTBAa MOMOJIOTHYECKasl POJIb:
pacTBOpUTENh THIPOGMIBHBIX MOJEKYJ,cpella MpOoTeKaHus OMOXMMMYECKHX IpeBpalieHui. Ponb Bosb
BKOMIIAPTMEHTAIM3AMM M MEXKMOJIEKYJISIPHBIX B3aUMOJEHCTBUAX, Teruoperyisiuus u ap. Conu
HEOPraHMYECKUX KHCJIOT, MXBKJIAJ B OOECIeYeHHE MPOILECCOB >KU3HEACATEIILHOCTH M IOJAJepKAHUE
romeocra3a. Poimp KaTMOHOB M aHHMOHOB B OOECIIEUEHMHIIPOLECCOB JKU3HenaesTenpHocTH. Ocmoc u
OCMOTHYECKOE JaBJICHHE; OCMOTHUYECKOE MOCTYIICHHE MOJIEKYJ B KIETKY. bydepHblecucTeMbl KIETKH U

OpraHu3Ma.

Tema 3.2

OPIAHMYECKHUE BEHIECTBA, BXOAAUIME B COCTAB KJIETKU

(12 9)

Oprannyeckue Mosekyibl. buonorumueckue mnonumepsl — Oenku. CTpyKTypHas oOpraHu3anus
MOJIEKYJ Oenka: MepBUYHAasl, BApUAHThl BTOPUYHOW, TPETHUUHAS W YETBEPTHYHAS, XUMUYECKUE CBSA3H, UX
yaepxkuBatomue;  ¢gonaunr.  CBoiicTBa ~ O€NKOB:  BOJOPAacCTBOPUMOCTb,  TEPMOIAOMIBHOCTH,

MOBEPXHOCTHBIN3ApSL M Jpyrue; JAeHaTypauus (oOpatumas M HeoOpaTumasi), peHaTypamus —
OMoNOrMueckuid CMbICT W TpakTudyeckoe 3HaueHue. DyHkuuu OelIKOBBIX MOJeKyd. buonoruueckue
KaTalu3aTopbl — O€JIKM, HUX KiIacCU(pHKaIMsi, CBOHCTBA M pojb B OOECHEYEHHH IPOLECCOB
KU3HEeAeaTeTbHOCTU. PerynsTopHas U nH(GOPMallMOHHO-KOMMYHHUKATUBHAS POJIb OEIKOB; TPAHCIIOPTHBIEU
JIBUTaTeNIbHbIC OCIKHU; aHTUTEIA.



VYrneBoabpl B KU3HM PACTeHUM, IKUBOTHBIX, TIPUOOB M MHKpOOpraHusmMoB. CTpyKTypHO-
($yHKIMOHATIbHbIE OCOOCHHOCTH OpraHU3allM MOHO- M aucaxapunoB. CTpoeHue M OMOJIOrMYecKaspoib
OMONOIMMEPOB — MOJIMCAXaPU/IOB.

Kupbl — OCHOBHOW CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIXMEMOpAaH M MCTOYHHMK DHEPTHUH.
Oco0OeHHOCTH CTPOEHHUS >KMPOB WIMIIOUAOB, JIeKAlllM€ B OCHOBE WX (DYHKIMOHAJIHLHOM aKTUBHOCTHU Ha
YPOBHE KJIETKH U LEJIOCTHOIO OpraHu3ma.

Hyxnennoseie xkucimortsl. JJHK — Monekynbl HacineACTBEHHOCTH; WCTOPHUsS W3Y4YEHHS. Y POBHHU
CTPYKTYPHOH OpPraHU3ALUU;CTPYKTYpa IOJIUHYKICOTUIHBIX LENeH, MPaBUIO KOMIUIEMEHTAPHOCTH —
npaswio Yapradda, nsoitHas coupans (k. Yorcon u®d. Kpuk), Ouonormueckas posp JHK.
['eneTnueckuii kox, cBoiicTBa kona. I'eH: cTpykTypa U ¢yHKIMHU; reHsl, koaupyroumePHK, moounsHbie
reHeTH4YecKkne odieMeHThl. ['eHoMm; reHom demoBeka. PHK: wuH(opManuoHHbie, TpaHCHIOPTHEIE,
pubocomalnbHble,KaTaTUTUYeckie M peryiastopuble. Penymmukanus /JIHK, mepenaua HacnencTBeHHON
nH(GOpMaIlUU U3 IOKOJICHUS B TIOKOJICHHE.

Pa3znen 4

PEAJIN3AIIASA HACJEJICTBEHHON HH®OPMAIIMU.METABOJIN3M (8 1)

Tema 4.1

AHABOJIN3M (6 1)

COBOKYMHOCTh peakiuii OHOJIOrMYEeCKOro CHHTe3a —IUIaCTUYECKH OOMeH, WM aHaboJIU3M.
Perynsmuss akTUBHOCTUTEHOB TIPOKAPHOT; OIMEPOH: OIMNEPOHBI HWHAYIUOENbHBIE U penpecuOeNbHEIE.
Perynsiuusi akTUBHOCTHM TE€HOB »3ykKapuoT. CTpyKTypHas dYacTh TreHa. PerynstopHas dYacTh TeHa:
MIPOMOTOPBI,YHXAHCEPHI U MHCYIATOPHL. llepenaua HaciencTBeHHONW MHGOPMAIUU U3 Apa B IUTOILIA3MY;
TpaHCKPHUIILUS, TpaHCKpunuoHHble gpaktopel. Ctpykrypa JJHK-cBs3piBatomux 6enkos.IIponeccunr PHK;
CIUTAliCHHT,  allbTePHATHUBHBIA  CIUTAMCHUHT,OMONIOTUYECKUH  CMBICT M 3Ha4YeHHe. MexaHu3Mm
obecrieueHUCHUHTE3a OeJIKa; TPAHCIANUS; €€ CYIIHOCTh U MexaHu3M, crabuiabHOoCcTh HPHK u koHTpOIB
DKCIIPECCUU T'EHOB.

Karanutnueckuii xapakrep peakuuii ooOMeHa BemniecTB. Peanuzanus HacieIcTBEHHONW MH(OpMALIUU:
OMOOTHUECKU CHHTE3 OCEITKOB U IPYTUX OPTaHUYECKHX MOJIEKYJI B KIIETKE.

Tema 4.2

SHEPI'ETMYECKHIN OBMEH — KATABOJIU3M (1 1)

OHepreTudeckuii obmeH; cTpyktypa u ¢yHkuun ATd.Ortanel 3Hepreruuyeckoro oOMeHa.
ABTOTpOGHBINH U TeTepoTpodHBINA TUIIEI 0OMEeHa. AHa POOHOE M a’POOHOE paCIICIUICHHE OPTaHMYECKUX
MOJIeKyJI. [loIroTOBUTENBHBIN ATall, pOJib JU30COM;HENoNMHOE (OeckucmopoaHoe) pacmerienue. [TomHoe
KHCIIOPOJHOE OKHCIICHHE; JIOKAIU3alMs MPOLECCOB B MHUTOXOHIpUsX. ComnpsbKeHue pacllerieHus
TJIFOKO3bl B KJIETKe ¢ pacragoM u cuHTe3oM AT®. KommaprMmeHTamuzarusi MmMporeccoB MeTaboau3Ma
wiokanu3aius cnenuduueckux GepMeHTOB B MeMOpaHaxX OMpeAeNieHHBIX KJIETOUHBIX CTPYKTYp. [loHsTHE
0 TOMEOCTa3e; MPUHIMUIIBI HEPBHOW M IHIAOKPUHHOW PETryJSIUU MPOLECCOB MPEBpAlIEHUsS BEIIECTB U
SHEPTUU B KIIETKE.

Tema 4.3

ABTOTPO®HBIN TUII OBMEHA (1 u)

dotocuHTe3; cBeToBasg (paza W OCOOEHHOCTH OpraHM3alMU TUIAKOWAOB TpaH, JHepreTudeckas
HEeHHOCTh. TeMHoBasipa3za poTOCHHTE3a, MPOIIECCH], B HEW MPOTEKAloIIHe, UCIIOIb30BaHUE SHEPTUU. THUIIBI
¢dorocuHTE3a M MCTOYHMKH BOJOpOJa JUII00pa30BaHMS OPraHWYECKHUX MOJIEKYJ; pEaKkIiMU CBETOBOMH
UTEMHOBOH ¢a3bl PoTOCHHTE3a. XEMOCHHTES.

Paznen 5

CTPOEHUE U ®YHKIHUU KJIETOK (16 u)

Tema 5.1

[TPOKAPUOTHUYECKASA KJIETKA (2 4)

HpeHMeT 1 3a1a491 IIUTOJIOTHUHN. MeTO)IBI H3yquI/I${ KJICTKHU:. CBCTOBAsA U BJ'IGKTpOHHaSI MI/IKPOCKOHI/ISI;
OMOXMMHUYECKHNE HUMMYHOJIOTHYECKIE METO/IbI. J[Ba THIIa KIETOYHON OpraHU3aIH: MPOKAPUOTUUYECKUE U
syKapuoTHueckue kieTku. CTpoeHHe LUTOIUIa3Mbl OAaKTepUANbHON KIETKH; JIOKaIU3alus (hepMEHTHBIX
CHUCTEeM M OpraHmsaius merabonuszMa y mnpokapuoT.l'eHeTnueckuil ammapaT OakTepuii; 0COOCHHOCTH



peanu3anuuHacieICTBeHHON nHpopmarmu. OcoOEHHOCTH KU3HEACATEIPHOCTH OaKTepHii: aBTOTPO(HbBIE U
rerepoTpodHble OaKkTepuu;a’poOHBIE W aHAdpPOOHBIE MHKpoopraHu3mbl. CropooOpa3oBaHUEH €ro
Oouonoruueckoe 3HaueHue. PasMHOKeHMe; 1M0JI0BOI mpolece y OakTepHil; pekoMOuHanuu. MecTto u posb
POKaprUOT BOMOIIEHO3AX.

Tema 5.2

OVKAPUOTHUYECKAA KJIETKA (8 u)

[uTomnazMa 3yKapHOTHYECKOW KJIETKH. MeMOpaHHBIMIPUHIMII OpPraHU3alMM KJIETOK; CTPOEHHE
OuonoruueckoiiMeMOpanbl, Mopdosiornueckue U (QyHKIMOHAIbHbIE OCOOEHHOCTH MeMOpaH pa3IHYHBIX
KJIETOYHBIX  CTpYKTyp. Oprasemnsl [UTOIUIa3Mbl, UX CTpykTypa u ¢yHkuuu. Hapyxnas
[UTOIUIa3MaTHUeCcKass MeMOpaHa, »HIOIIa3MaThyeckas ceTh, anmaparl oibIkH, JTU30COMBI; MEXaHU3M
BHYTPUKJIETOYHOTO THILEBApeHUs. MHTOXOHAPUU — DSHEPreTUYeCKHe CTAHLUUU KIIETKU;MEXaHU3MBI
KJIETOYHOTO JibIXaHus. PHOOCOMBI M MX yuyacTue BIpoleccax TpaHcasuu. Kietounsiii nentp. OpraHouast
JBUKEHUS: KTYTHUKU U pecHUUKH. [{uTockenet. CrenmanbHble OpraHOUIBI IIUTOIUIA3Mbl: COKPATUTENIbHBIE
BaKyoOJIH U Jp. B3anmMoaelicTBIEe OpraHOMIOB B 00€CIICUeHIH MTPOLIECCOB META00IM3MA.

Kitlerounoe A1po — UEHTp YNpaBICHUS JKU3HEACITENBHOCTBIO KIETKH. CTPYKTYphl KJIETOYHOTO
anapa: anaepHas o0o0JouKa, XpPOMAaTHH (TeTepoXpOMaTHH M 3yXpPOMaTHH), sapbimko. Kapuoruasma;
XUMHYECKMH COCTaB W 3HAa4YeHHe I JKU3HeAesTenbHocTH sipa. JuddepeninuanbHas aKTUBHOCTh
TEHOB;2yXpOMaTUH. XpoMocoMbl. CTpyKTypa XpOMOCOM B pa3JIMYHBICIEPUOABI KMU3HEHHOI'O IMKJIA
KJICTKW; KAapUOTHII, IMOHSITHE O TOMOJIOTMYHBIX XpomMocomax. JIUIUIOMAHBI M TarjouIHBIA HaOOpPHI
XpOMOCOM.

Tema 5.3

JKM3HEHHBIN [IUKJI KJIETKU. JEJIEHUE KJIETOK (3 u)

Knerkn B MHoOroknerounom opranusme. [lonstue omuddepeHInpoBKe KIETOK MHOTOKJIETOYHOIO
opranusMma. JKU3HEHHBIH IUKIJ KJIETOK. TKaHM OpraHu3Ma ¢ pa3sHON CKOPOCTHIOKJIETOUYHOTO OOHOBIJICHUS:
OOHOBJISIIOIIMECS, pacTylre U cTaOuibHble. PasMHOXeHHe KkieToK. MuToTndeckuil uki: uHTepdaza —
nepuoJ MOATOTOBKU KJIETKU K JeneHuto, peaymukanus/IHK; MuTo3, ¢a3sl MUTOTHYECKOTO AETCHUS U
peoOpa3oBaHUAXPOMOCOM B HUX. MexaHu3M 00pa30oBaHUs BEpeTeHA JEJIECHUS UPACXOXKJIEHUS JOUYEPHUX
XxpoMocoM B aHadaze. buonornuyeckuiicMpicn =~ MuTO3a.  bHojoruueckoe - 3HaueHHE ~ MHTO3a
(Oecnonoepa3MHOKEHHE, POCT, BOCMIOJHEHUE KJIETOUYHBIX MOTEPh B (PU3MOJIOTUYECKUX U MATOJOTHYECKUX
yCIOBHAX). Perymsiims >KM3HEHHOTO LHMKJIAa KJIETKH MHOTOKJIETOYHOTO opraHumizMa. DaxkTopbl pocTa.
3anporpaMMHpoBaHHas KJIETOYHasi TMOeNb —aromTo3; peryidunus amnontosa. [IoHsTHe o pereHeparu.
HapymieHuss HMHTEHCHMBHOCTH KJIIETOYHOTO pa3MHOXEHHMS M 3a00JieBaHMsA 4YelloOBeKa M JKUBOTHBIX:
Tpouyeckue A3Bbl, 100pOKAYECTBEHHbIE U 3I0KAYECTBEHHbIE OMYXOJIU U JIp.

Tema 5.4

OCOBEHHOCTU CTPOEHUA PACTUTEJIBHBIX KJIETOK (1 u)

OCOOEHHOCTH CTPOEHUS PACTUTENIBHBIX KJIETOK; BaKyOJIM U IIACTUIBI. BUIBI MIacTUA; UX CTPYKTypa
u ¢dyskumoHaneHele ocoOeHHOCcTH. Kiterounas creHka. OCOOEHHOCTH CTPOEHMSI KJIETOK TI'pHOOB.
BkitodyeHus1, 3HaueHUE U poJib B METa00JIN3ME KIIETOK.

Tema 5.5

KJIIETOYHASA TEOPHUSA CTPOEHUSA OPI"TAHU3MOB (1 1)

Knerounass Tteopus crtpoeHuss opraHu3moB. lcTtopust pa3BuTHsS KIETOYHOW TEOpHH; padOThI
M.Ineiinena,T. [lIsanna, P. bpoyna, P. BupxoBa u apyrux y4densix. OCHOBHBIE MOJIOKEHHS KJIETOUHOM
TEOPHH; COBPEMEHHOE COCTOSIHHUEKIETOYHON TEOPUU CTPOEHHS OPTaHU3MOB. 3HAYEHUE KIETOYHOWTEOPHUH
JUIS Pa3BUTHSL OMOJIOTHH.

Tema 5.6

HEKJIETOUYHA I ®OPMA XU3HU. BUPYCBI (1 u)

Bupycbl — BHYTpUKIIETOUHBIE MTApPa3UThl HA TEHETUYECKOM ypoBHE. OTKpBITHE BUPYCOB, MEXaHU3M
B3aUMOJICHCTBUABHUPYCA M KIETKH, HWH(QEKIHMOHHBIA Mpolecc. BepTUKaIbHBIA HIOPU30HTAIBHBIN THIT
nepefaud  BUPYCOB. 3aboseBaHMs JKMBOTHBIX U pPAacTEHUM, BbI3bIBacMble BHpycaMu. BupycHble
3a0oJeBaHus, BCTpevaromuecss y yenoBeka; rpunm, rematut, CIIWJ]. bakrepuodaru. IIpoucxoxnenue
BHUPYCOB. Mephl pouiakTHKUPacIpOCTPAaHEHHUS] BUPYCHBIX 3a00J1€BaHUIA.

Yacrlll
PASMHOXEHHUE 1 PASBUTUE OPTTAHMU3MOB(27 1)



Pa3nen 6

PASMHOXEHUME OPI'TAHU3MOB (7 u)

Tema 6.1

BECIIOJIOE PASMHOXXEHUE PACTEHUI 1 JKUBOTHBIX(1 q)

@®opMbl  Oecronoro  pa3MHOXKEHHUS:  MHUTOTHYECKOE  JICJIEHWE  KJIETOK  OJIHOKJIETOYHBIX;

cropoo0OpasoBaHue, IMOYKOBAHHUE YOJTHOKJIETOUHBIX H MHOTOKJIETOYHBIX OpraHU3MOB;
BETeTaTUBHOEPA3MHOXKEHUE.  bHomornyeckuii CMBICTI M JBOJIONMOHHOE 3HAUYCGHHE  OECIosoro
Pa3MHOXKEHHUSI.

Tema 6.2

I[TOJIOBOE PASMHOXEHMUE (6 q)

[TonoBoe pa3sMHOKEHHWE pACTEHWW WM JKMBOTHBIX; OMoJoTMuYeckuii cMmbici. ['amerorenes. Ilepmosbt
o0pa3oBaHMs TOJOBBIX KIETOK: pa3MHOXKeHHe U pocT. llepuom cospeBanusi (Mmeiio3); mpodaza-1 wu
MPOIECCHI, B HEW MPOUCXOSIINE: KOHBIOTAIUsA, KPOCCUHIOBEp. MeXaHu3M, T€HETUYECKUE TMOCIEICTBHS
MOMOJIOTHYECKHUI CMBICT KpOCCHHroBepa. buojormdeckoe 3HaueHHWE W OMOJOTHUECKHN CMBICT Meio3a.
[lepuon  GOpPMHUPOBAHUANIONOBBIX KJIETOK, CYIIHOCTh H  OCOOEHHOCTH TedeHHs. (OcoOeHHOCTH
criepMaroreHesa u oBoreHe3a. OceMeHEeHHe U OIUIOAOTBOpeHHE. MOHO- U MONUCIIEPMHUS; OUOIOTHYECKOE
3HaueHne. HapyxHoe W BHyTpeHHee oOIIonoTBopeHue. IlapTeHoreHes. OBOJIIONHMOHHOE 3HAYECHHE
MIOJIOBOTO PA3MHOXKEHUS.

Paznen 7

NHAUBUAYAJIBHOE PAZBBUTUE OPTAHU3MOB(OHTOI'EHE3) (20 u)

Tema 7.1

KPATKUE UCTOPUYECKUE CBEJEHUA (1 u)

«Hcropus pa3sutus kuBoTHBIX» K. M. bapa u ydeHneo 3apoAbllIEBbIX JUCTKaX. DBOJIIOLMOHHAS
smbOpuosnorusi; pabotsl A. O. Kopanesckoro, M. . MeunukoBa u A. H. Cesepuea. CoBpeMeHHbIE
NpPEICTAaBICHUS O 3apOJbIIIEBBIX JUCTKAaX. [IpWHIMIBI pa3BUTUS OECIO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX.

Tema 7.2

SMBPHUOHAJIBHbIN ITEPUO/T PASBUTHUS (10 u)

Tumnel AHRIEKIETOK; MOJIIPHOCTD, PACHpPECICHHUE KEITKa U TeHEeTUYeCKHX JeTepMUHaHT. O00I0uKH
S, aKTHBAIUSOTUIOOTBOPEHHBIX SUIEKICTOK K pa3BUTHIO. OCHOBHBIE 3aKOHOMEPHOCTH IPOOJICHHUS;
TOTUIIOTEHTHOCTh ~ OJacToMepoB;  OOpa3oBaHME  OJHOCIOMHOrO  3apojblia  —  OJACTYJIBI.
["acTpynsius;3aKOHOMEPHOCTH  00pa30BaHMsl JBYXCIOWHOTO 3apojiblllla — TacTPyJibl. 3apoJblllIEBbIE
JUCTKM W UX JanbHeimas auddQepeHnrpoBKa; TOMOJIOTHS 3apOABIIIEBBIX JHUCTKOB. IlepBUUHBIN
opraHoreses (Heilpynauus) v AanpHeimas AudQepeHunpoBka TKaHEH, OpraHoB U cucteM. Perymsus
SMOPHOHAIBHOTO  PA3BUTHUS;ACTEPMUHAIIMA W SMOpHOHANbHAs MHAYKIMA. | eHEeTHYeCKUHKOHTPOIb
pa3ButTus. Posb HEpBHOM M 3HIOKPUHHOM cucTeM BoOeCIIeYeHUH SMOPHUOHAIIEHOTO PAa3BUTHS OPTraHU3MOB.

Tema 7.3

[IOCTAMBPUOHAJIbHBIN ITEPUOJ] PABBUTH (2 u)

3aKOHOMEPHOCTH MMOCTIMOPHOHAIBHOTO Neproia pa3Butus. [Ipsmoe pa3zBuTHe; 10penpoyKTUBHBIMH,
PENpPOLYKTUBHBINN ITOCTPENPOAYKTUBHBIN mnepuoasl. HempsMoe pa3BuTue; TOJNHBIA W HEMOJHBIN
metamopo3. buonornueckuii cmpicn pazButus ¢ Meramopgo3oM. Craauum TOCTIMOPHUOHAIBHOTO
Pa3BUTHUSANIPU HENPSIMOM pa3BUTUHU (JIMYMHKA, KyKojika, umaro). CrapeHue U cMepTh; OuoOIOrUs
IPOJOKUTEIBHOCTH JKU3HH.

Tema 7.4

OBUIME 3AKOHOMEPHOCTHU OHTOI'EHE3A (1 u)

CxoxctBo  3apoaplllieli W AMOpHWOHanbHas  AuBepreHnusnpusHakoB  (3akoH K.  bopa).
buorenernyeckuii 3akoH (3. I'ekkens u K. Miomnep). PabGorer akamemuka A. H. Cesepruesa
005MOpHOHANIEHON M3MEHYUMBOCTH (M3MEHUYMBOCTh BCEX CTaJUN OHTOTEHE3a; KOHCEPBATUBHOCTh PaHHUX
CTaauil SMOPUOHATIBLHOTOPA3BUTHS; BOSHUKHOBEHUE M3MEHEHMH Kak NpeoOpa3oBaHUICTAaAil pa3BUTHS U
MIOJIHOE BBINIA/ICHNE MTPEJIKOBBIX TPU3HAKOB).

Tema 7.5

PA3BUTUE OPI'TAHU3MA U1 OKPYXKAIOIAA CPEJA (4 u)



Pons  (dakTopoB okpyxaromiei cpeapl B OMOPHOHATBHOMH IMOCTAMOPHOHAIBLHOM  Pa3BUTHHU
opranusma. Kputudeckue nepuoabl pa3BuTHs. BiusHHe uM3MEHEHHMII roMeocTa3a opraHu3MaMmarepu U
JI0/1a B pe3yJIbTaTe BO3JICUCTBUS TOKCUYECKUX BEIIECTB (Ta0aYHOTO JbIMA, aJIKOTOJIsl, HAPKOTHUKOB U T. 1I.)
Ha XOPMOPHOHAIBHOTO U MOCTIMOPHUOHATIHLHOTO MEPHOOB Pa3BUTHS(BPOKIACHHBIE YPOJCTBA).

Tema 7.6

PET'EHEPALIMA (2 )

[lonsiTie o pereHepanuy; BHYTPHUKJICTOYHAs, KJIETOYHAs, TKaHEBash W OpraHHAas pereHepallus.
duznonornyeckas upernapaTuBHasi pereHepaus. IBOMONHS CIIOCOOHOCTH K pereHepalii y TO3BOHOYHBIX
’KHBOTHEIX.

YYacTtlV
OCHOBBI 'EHETUKHA U CEJIEKLINU (25 u)

Pa3nen 8

OCHOBHBIE NIOHSTUA TEHETHUKMU (2 u)

[IpencraBneHus ApeBHUX O POJICTBE M XapaKTepe NMepeaayu NPU3HAKOB U3 MOKOJIEHUS B MTOKOJCHHUE.
B3rnsael cpelHEBEKOBBIX YUYEHBIX HA MPOLIECCHl HACIEIOBAHUS MPU3HAKOB. VIcTOpHS pa3BUTHS NE€HETUKMU.
OCHOBHBIE TOHATHS TE€HETUKHU. [Ipu3HaKM W CBOWCTBA; TE€HBI, aUIeJbHBIE TEHbl. [ OMO3UTrOTHBIE
UTE€TEePO3UTOTHBIE OPTaHU3MBI. | €HOTHUIT U (PEHOTUT OPraHU3Ma;TeHO(OHT.

Paznen 9

3AKOHOMEPHOCTHU HACJIEAOBAHUSA IMTPU3HAKOB(12 u)

Tema 9.1

FI/IBPI/IJIOHOFI/ILIECKI/H?I METOJI W3VUEHHWSA HACIEJIOBAHUAIIPUSHAKOB T.
MEH/EJIA (1 9)

Mertoapl H3ydeHHsI HACIEACTBEHHOCTH U M3MEHYMBOCTH. UncTas TUHUS: opoa, copT. [IpuHiune u
XapakTepucTukaruopugonorndeckoro  Metoga I.  Mennmens. Jlpyrue TeHETHYECKHE  METOJBI:
HUTOTEHETUYECKUI, TeHeaIornIecKuii, metoapinccneqoBanus JTHK.

Tema 9.2

3AKOHbBI MEH/IEJIA (4 1)

3aKOHOMEPHOCTH HACJEIOBAaHUS TMPHU3HAKOB, BbIsIBICHHBIE [. Mennenem. MoHoruOpumHoe
ckpemmBanue. [lepBriil 3akoH MeHenss — 3aKOH JOMUHUPOBaHUS. [10IHOE M HEMOTHOEJOMUHUPOBAHHE;
MHOKECTBEHHBIN aienu3M. Bropoil 3akoHMeHaenss — 3aKOH paclIeIUieHUsl. 3aKOH YUCTOTHI raMeT U
EroIUTOJIOTHYECKOe OOOCHOBaHWE. AHANM3UPYIONIEE CKpemuBaHue. JUruOpumHoe W MOTUTHOPUIHOE
CKpEIIMBaHUE; TPETUI3aKOH MeHIeNss — 3aKOH He3aBUCUMOTO KOMOWHHUPOBAHUS.

Tema 9.3

XPOMOCOMHASA TEOPUA HACIEIACTBEHHOCTU.CLHEIUVIEHHOE HACJIEJOBAHUE
I'EHOB (2 q)

XpoMOCOMHasl T€OpUs HAcleICTBEHHOCTU. ['pymnmbicuernyienuss reHoB. CIEMIeHHOE HacleJOBaHUE
npu3HakoB. 3akoH T. Moprana. [lonHoe M HENOJHOE CIEIUIEHHE T'€HOB; PACCTOSHHUE MEXKIY TE€HaMU;
TE€HETUYECKHE KapThl XPOMOCOM.

Tema 9.4

I'EHETUKA TTOJIA. HACJIEJJOBAHUE ITPU3HAKOB, CHEITJIEHHBIX C ITOJIOM (1 u)

['eneTnueckoe omnpeneneHue TMo0JIa; TOMOTAMETHBI M TreTeporaMeTHbld Tos. [ 'eHeTmyeckas
CTPYKTypa IMOJIOBBIX XpoMocoM. HacnenoBanue mpu3HakoB, CIEIUIEHHBIX C MOJIOM. ['eHeTHuuecKre KapThl
XPOMOCOM 4YeJIoBeKa. XapaKTep HACIETOBAHUSATIPU3HAKOB Y YelIOBEKa. | eHHbIE M XPOMOCOMHBIE aHOMAJTUH
YeloBeKa ¥ BbI3bIBacMble MMM 3a0olieBaHUs. Mepbl NPOPUIAKTUKN HACIEICTBEHHBIX 3a00JIeBaHMIA
JeIoBeKa.

Tema 9.5

I'EHOTUII KAK LIEJIOCTHAA CUCT EMA.B3AI/IMOJIEI71CTBHE I'EHOB (4 q)

I'eHoTHn Kak IeTOCTHAs CUCTeMa. B3auMonelcTBUE alelIbHBIX (IOMHHHPOBAHHE, HEIOIHOE
JIOMUHUPOBAHUE, KOJIOMHHHUPOBAHUE WM CBEPXIOMHHHPOBAHHWE) W HEALIEIHHBIX (KOMIUIEMEHTAPHOCTD,
SIUCTa3 U TMOJHMMEpUs) TEHOB B OINpeAeTeHUUNpu3HakoB. [lmelioTponus. DKCOPECCUBHOCTh U
MEHETPAHHOCTh I'eHa.



Paznen 10

3AKOHOMEPHOCTHU UBMEHYUBOCTH (6 u)

Tema 10.1

HACJIIEACTBEHHAS (FTEHOTUITMYECKAS) USMEHYNBOCTD (4 1)

OcHoBHbIE (OpMBI  M3MEHYHBOCTH. ['eHOTUNHMUYECKass W3MEHYMBOCTh. MyTanuu. [ eHHEbIe,
XpPOMOCOMHBIE M T€HOMHblE MyTanuu. CBOMCTBa MyTallMid; COMaTMYECKHE W TE€HEPATUBHBIE MYyTallUH.
Helitpaneasle myrtanmu. [lomyneransHble W JieTanbHbleMyTanud. [IpuumHBl M 4YactoTa MyTanui;
MyTareHHble (akTOpbl. DBOJIIOLMOHHAS POJIb MYyTallMi; 3HAYCHHE MYyTalMd JJISIPAKTHUKH CEIbCKOTO
xo3siictBa W OuoTexHosorud. MyTtareHHsle (axTopsl. KoMOMHAaTHBHAasT HW3MEHYHMBOCTh. YPOBHHU
BO3HMKHOBEHUS PA3JIMYHbIX KOMOMHAIMI T'€HOB M MX POJIb B CO3JJAHUU T€HETHYECKOTO pa3HOoOpa3us B
npenenax BuAa (KPOCCHHTOBEp, HE3aBHUCHMOE PACXOXJACHHE TOMOJIOTHUYHBIX XPOMOCOM BIIEPBOM U
JIOYEPHUXXPOMOCOM BO BTOPOM JICJIGHHM MeH03a, OIUIOJIOTBOPEHHUE). BOJIIOLIMOHHOE 3HAYCHHE
KOMOMHATUBHONU3MEHYMBOCTH.

Tema 10.2

3ABUCMUMOCTh  IIPOSBJIEHUS T'EHOB OT  VYCJOBHH  BHEIIHEWCPE/IbI
(PEHOTUITMYECKAS U3BMEHUYMBOCTD) (2 u)

deHoTunuueckas, Wi MOJU(PUKAIUOHHAS, W3MEHYMBOCTh. Poib ycinoBuil BHelIHeW cpelasl B
Pa3sBUTHU U TPOSBICHUUIPU3HAKOB U CBOUCTB. CBoOWCTBAa MOJU(HKAIMNA: ONMPENEICHHOCTh YCIOBUAMU
Cpenbl, HalpaBJICEHHOCTb, T'PYNIIOBOM XapakTep, HEHacleqyemMocTb. CTaTHCTHYECKHE 3aKOHOMEPHOCTH
MOJIU(PHUKAIIMOHHON HM3MEHYMBOCTH;, BapUAllMOHHBIM psa M BapualMoHHas kpuBas. Hopma peakuuy;
3aBUCUMOCTB OT F€HOTHIIA. Y IPABJIEHUE TOMUHUPOBAHUEM.

Paznen 11

OCHOBBI CEJIEKIIUH (5 )

Tema 11.1

CO3JAHHME ITOPOJ )KUBOTHBIX 1 COPTOB PACTEHUI (1 u)

Coznanue mopoJ KUBOTHBIX M COPTOB pacTeHuil. PazHooOpas3ue M MpOAyKTUBHOCTH KYJBTYpPHBIX
pacteHui. L{eHTPHINMPOUCXOXKICHUS M MHOT000pa3usi KyJbTYpHBIX PAacTCHHUH. 3aKOH T'OMOJOTMYECKHX
PS0B B HACJIEICTBEHHOW N3MEHYMBOCTH.

Tema 11.2

METO/1bI CEJIEKLIMU XXUBOTHBIX U PACTEHUH (1 u)

Metoapl CeNeKIUM pacTeHWH M JKUBOTHBIX: OTOOp M rubpuamzamus; GopMel  oTdopa
(MHOUBUIYadbHBIA W MaccoBblil).OTaaneHHas TUOpUIM3alus; SBIEHHE TreTepo3uca. VICKycCTBEHHBIM
MyTareHes.

Tema 11.3

CEJIEKIIAA MUKPOOPT'AHMU3MOB (1 u)

Cenexkuusi MHKpOOpraHu3mMoB. buortexHomorus u reHeruueckas uHxeHepus. Cenexuus
MUKpPOOPTraHM3MOB Ul [HIIEBOM TNPOMBIIUIEHHOCTH; IIOJIy4EHHE JIEKaPCTBEHHBIX IIpENaparos,
OMOJIOrMYECKUX PETryISTOPOB, AMUHOKHUCIIOT.

Tema 11.4

JIOCTUXXEHHWS 1 OCHOBHBIE HAITPABJIEHUSICOBPEMEHHO CEJIEKIUH (2 )

JlocTHKEHHs U OCHOBHBIE HAaNpPABICHUS COBPEMEHHOMCENIEKIIMH. Y CIIEXU TPAAULIMOHHON CEEKIUH.
KnonupoBanue;repaneBTuueckoe  kioHupoBaHue. Jeddepennuauus  comaTHdeckux — dnep B
PEKOHCTPYHMPOBAHHBIX KiIeTKaxX. KieTouHble TeXHONOruH. I'eHeTnueckast HHXEeHepus. 3HaU€HUE CEJIEKLIUU
JUISIPAa3BUTHS CEJIbCKOXO3SIIICTBEHHOTO MPOM3BOACTBA, MEIULUHCKON, MUKPOOMOIOTHYECKOM U JIPYyrux
oTpacJiel IPOMBIIIJIEHHOCTH.



11 KJIIACC
(3 gaca B Hepento, 102 4.)

YacTtol
YUEHUE Ob 5BOJIIOLIN OPTAHUYECKOI'O MIPA (49 u)
Paznen 1
3AKOHOMEPHOCTH PA3BUTHSA )KUBOW NPUPOIBLIBOJIOIIMOHHOE YYEHHUE
(26 u)
Tema 1.1

UCTOPHS IPEJICTABJIEHUI O PABBUTUU XKMU3HU HA 3EMJIE(3 u)

Ymo3purenbHble KoHuenuun AutudHoctd: [ludaropa, Omnenokna, lemokpura, I'unmnokpara u zp.
Kpeammonusm.['ocrionctBo B Hayke IMpeiacTaBiIeHHM 00 «U3HA4YalbHOM IieJdecooOpazHOCTH» U
HEM3MEHHOCTH JKUBOW mpupoasl. Benmkue reorpaduueckue OTKpbITUsA. PaszButue Ouonorun B
nomapBuHOBCKUM mepuoi. PabGorer K. JluHHes mo cucTtemMaTWke pacTEeHUHH >KWBOTHBIX;, MPUHIUIIBI
nuHHeeBckol cuctematuku. Tpyabl XK. Krobe m XK. ne Cenr-Unepa. Osomrounonnas teopusiX.-b.
Jlamapka. [lepBbie pyccKue 3BOTIOLMOHUCTHI.

Tema 1.2

I[MPEAITIOCBIJIKM BOSHUKHOBEHW A TEOPUU Y. JAPBUHA (2 4)

[Ipennoceiiku Bo3HUKHOBeHHs yueHus Y. [lapBuHa: MOCTHXKEHHs B O0JACTH €CTECTBEHHBIX HAyK
(mutonorus, HAMOpuonorusi, (Qu3nMKa, XUMHUS, TEOJIOTHS, ONHUCATeNbHBIE OOTaHWKA H300JI0THS,
CpaBHMTEJIbHAS aHATOMUS MIO3BOHOYHBIX, NAJIEOHTOJIOTHUS U JIp.); SKCIIEANIIMOHHBIN MaTepuan Y. /lapuHa.

Tema 1.3

SBOJIIOLIMOHHAS TEOPUSA Y. JAPBUHA (8 u)

VYyenne Y. JlapBuHa 00 ucKyccTBEeHHOM 0TOOpe. DPOPMBINCKYCCTBEHHOTO OTOOpa: METOIUYECKHUI U
Oecco3HarenbHbld 0TOOp. KoppensTuBHas u3MeHYnBOCTh. YueHue Y. /lapBuHa 0 ecTeCTBEHHOM OTOOpe.
Bceobmas ~ uHIuBHIyanbHas ~ W3MEHUYMBOCTb,  W30BITOYHAs  YHUCICHHOCTh  IMOTOMCTBA U
orpaHuYeHHOCThpecypcoB. bopn0a 3a cyliecTBOBaHME: BHYTPHBHJIIOBAs, MEXBHAOBas U Oopbba c
abMOTHYECKUMHU (PaKTOpaMH; eCTeCTBEHHBIHOTOOP. OOpa3oBaHNe HOBBIX BU/IOB.

Tema 1.4

COBPEMEHHBIE [IPEACTABJIEHUA O MEXAHU3MAXU 3AKOHOMEPHOCTAX
SBOJIIOLIMN. MUKPO3BOJIIOLMA(134)

Bun — onemeHTapHas SBOMIONMOHHAS €IUHHIA; KPUTEPUU U TeHETUYecKas IEeJOCTHOCTD.
[TormynsauoHHast CTPYKTypa BUAA; reorpaduueckas U HKOJOrHUEcKasi U30JSALHsL, OTPAaHUYEHHOCTh pajuyca
WHIUBHAIYyAIBHOW aKTUBHOCTH. DOpPMHpPOBAHHME CHUHTETHYECKOM TEOpHHM H3BOJIOIMH. ['eHeTHka w
HBOJIOIMOHHAA Teopus. [lomymsauuss — saeMeHTapHas 3BONIONMOHHAseAMHUIA. ['eHODOH ] MOmyIsIUi.
UneanvHple u peanbHble nomyisiuiuu (3akoH Xapau — BailinOepra). ['enernueckue mpolecchiB
HOMyJAUsAX. Pe3epB HaceJACTBEHHOW HW3MEHYMBOCTU MOMyNsAlui. POpMBI €CTECTBEHHOTO OTOOpA.
®opMBI €CTECTBEHHOTO OTOOpa: ABMXKYIIWN, CTAOWIM3UPYIOMMA © paspbiBarommid. [loroBoit oTOOp.
[TprucnocoOIeHHOCTh OPraHU3MOB K cpejie OOMTAHUSKAK pe3yibTaT JCHCTBUS €CTECTBEHHOIO OTOOpa.
[TpucniocoOuTenbHblE OCOOEHHOCTH CTPOEHHUS, OKpPackd Tejda U IOBEJCHHSDKMBOTHBIX. 3aboTa o
IIOTOMCTBE. OTHOCHUTENBHBIM  XapaKTEepIPHUCIIOCOONEHHOCTH  OPraHU3MOB. MuxkposBomronus.
CoBpemennble npenctasienuss o BupooOpazoBanuu (C. C. Yersepuxos,M. W.llImansraysen). [lytu u
CKOpPOCTh BMJ000pa3oBaHusl; reorpapuyeckoe (auionaTpuyeckoe) M HKOJIOTHYECKOe (CHMIATPUUECcKOe)
BHI000pa3oBaHWe. OBOJIONMOHHAA POJb MOAUUKAIMK; (PU3NONIOTHYECKHUE aJanTalud. |eMIIbI
HBOJIIOLINH.

Paznen 2

MAKPOJBOJIIOIIHUSI. BUOJIOI'MYECKHUEITIOCJ/IEACTBUA
NMPUOBPETEHUANIPUCIIOCOBJEHUM (23 )

Tema 2.1

[JIABHBIE HAITPABJIEHUS BUOJIOT MUECKOM OBOJIIOLN(11 u)



['maBHBIC HampaBieHUs SBOJIOIMOHHOTO Tporiecca. buomornueckwii mporpecc W OUOJOTHUECKHI
perpecc (A. H. Cesepiie). Ilytu mocTmkeHuss OHMOJOTMYECKOTO Mporpecca. Pe3ynbTaThl SBONIOIUH:
MHOT000pa3ue BHJIOB, OpraHudecKas IejIeCO00Pa3HOCTh, IIOCTETICHHOE YCIOKHEHUE OpraHu3aIliy.

Tema 2.2

IMYTU JOCTWMXKEHU A BUOJIOTMUYECKOTI'O ITPOI'PECCA (12 u)

MaxkposBomorus. AporeHes; CyImIHOCTh apOMOPGHBIXU3MEHEHUH W HX pPOJIb B 3BOJIOIUU.
BO3HUKHOBEHHE KPYIHBIXCUCTEMATUYECKUX TPYIIT KUBBIX OpPraHU3MOB. AJIJIOT€HE3 HIPOrPECCHUBHOE
MPUCIIOCOOJICHHE K ONPECIICHHBIM YCIOBHSAMCYIIeCTBOBaHUsA. KaTareHes kak ¢opma JOCTHKCHHS
OHMOJIOTUYECKOTO MMPOUBETAaHUSA I'PYIIIT OPTraHU3MOB. OcHOBHEIE 3aKOHOMCPHOCTH 3BOJIOIUHU: TUBCPIrCHINAA,
KOHBEPTeHIHs, MTapalIeIn3M; TpaBUiia dBOJIIOIUH TPYII opranu3MoB. 3HaueHue pabot A. H. Cesepiiesa.

YYactoll
PA3BUTHUE OPTAHUYECKOI'O MUPA (21 q)
Paznen 3
PA3BBUTHE )KN3HU HA 3EMUIE (11 u)
Tema 3.1

PA3BUTHUE XXN3HU B APXEMCKOI U [TPOTEPO30MICKOMAPE (2 u)

Pa3Butne xu3HuM Ha 3emile B apXeHCKOM 3pe; NepBblecienbl KU3HM Ha 3emie. CTpOMATOJIUTHI.
PasButne xu3HM Ha3emiie B MNpoTepo3oickor spe. [losBieHHe NpeaKkoB BCEX COBPEMEHHBIX THIIOB
0eCrO3BOHOYHBIX KHMBOTHBIX. [ HMOTE3bl BO3HMKHOBEHHs MHOrokiaeTounbix (O. Iexkens, WM. M.
MeunukoB,A. B. HBanoB). IlepBbie xopnosble. HampaBieHus 3BOMIOLMHUHU3IINX XOPIOBBIX; OOIIas

XapaKTepUCTUKA OecueperHbIxX HOOOJIOYHUKOB. PaszBurue BOJIHBIX pacTeHHUH. Hauaio
OYBOOOPA30BATEIBHBIX TPOIIECCOB.
Tema 3.2

PA3BUTUE XW3HU B [TAJIEO30MCKOM DPE (3 )

PazButne xu3HM Ha 3emile B MaAJCO30MCKOM »dpe; MepUoaM3alus Maneo30s: KeMOpHICKHIA,
OpPJOBUKCKUH, CHUIYPUICKHI, AEBOHCKHUH, KapOOHOBBIM W MEPMCKUI MEpPHOAbl. DBOJIOLHUS PACTCHMIA;
PUHUO(UTHI, TOSBICHUE TEPBBIX COCYIUCTBIXPACTECHHI; IallOPOTHUKH, CEMEHHbIE MalOpPOTHUKH,
rOJIOCEMEHHBbIE pacTeHHsl. BO3HUKHOBEHHE IMO3BOHOYHBIX: 00Ias XapaKTepUCTUKa M apoMop¢o3HbIE
yepThl KiaccoB PuiObl, 3eMHoBoaHble, Ilpecmbikaromuecs. [7aBHble HampaBiIeHHsS SBOJIOLUU
MTO3BOHOYHBIX; XapaKTEPUCTUKA aHAMHUI U aMHHUOT.

Tema 3.3

PA3BUTHUE XWU3HU B ME3030MCKOM DPE (3 )

Pa3Butne xu3Hu Ha 3emiie B Me3030McKol ape. IlosgBnenue n pacnpocTpaHeHUe MOKPHITOCEMEHHBIX
pacTeHuid. DBOJIIOLMS Ha3eMHBIX IM03BOHOYHBIX. BO3HMKHOBEHHME NTHII U MJIEKOMMUTAIONIUX; OOIIas
XapaKkTepUCTUKAa KJIacCOB MNTUI M MieKonuTaroumx. CpaBHUTENbHAas XapaKTEPUCTHKA BBIMEPIINX
MCOBPEMEHHBIX  HA3¢MHBIX ITO3BOHOYHBIX. BbBIMUpaHHME  JPEBHHUXIOJOCEMEHHBIX  PACTECHUN U
IIPECMBIKAIOLIUXCS.

Tema 3.4

PA3BUTUE KWU3HU B KAMHO30MCKOH DPE (3 u)

PasButre xu3HM Ha 3emie B KalHO30MCKOW 73pe. bypHOe pa3BUTHE LBETKOBBIX PpAaCTEHUU,
MHOrooOpas3ue HaceKOMBIX;[apajljieNibHast JBOJOLUSA. Pa3BUTHE MJIalleHTapHBIX MJICKONUTAIOIIUX,
NosIBJICHWE XUIIHbIX. Bo3HukHOBeHue mnpumatoB./Ipelip marepukoB, onenaeHeHus. OCHOBHBIE 3Tallbl
ABOJIFOLIMMpAcTeHU. OCHOBHBIE 3TaIlbl BOJIIOIUH )KUBOTHBIX.

Pazpnen 4

MPOUCXOXKIEHUE YEJIOBEKA (10 u)

Tema 4.1

I[TOJIOX)KEHUME YEJIOBEKA B CUCTEME XXMBOI'O MUPA (2 4)

Mudonorndeckue U peluruo3Hbie MPeICTaBICHHs OMPOUCX0XKAeHUN denoBeka. [Ipencrasnenus K.
Jluaness o mpoucxoxkaeHuu denoBeka. Cucremarmueckoe TmosioxkeHue BuaaHomosapiens B cucreme
’KUBOT'O MHpA.

Tema 4.2

SBOJIIOLIMA ITPUMATOB (1 1)



PasBuTHe mnpuMaTOB: HANpaBJIICHHUS DBOJIONHMH dYeioBeka. OOIMe TpeaKd dYeloBeKa W
4eN0BEeKOOOpa3HbIX 00e3bsH. IIpu3HaKu M CBOWCTBA YENOBEKA, MO3BOJISIONINE OTHECTH €ro KPa3IHMYHBIM
CHUCTEMaTUYECKHUM TpyMIaM [apcTBa )KMBOTHBIX. [ [0sIBIIEeHNE epBBIX NpecTaBUTeNel ceMencTBa JIroau.

Tema 4.3

CTAAMUA 5BOJIIOLINN YEJIOBEKA (5 u)

Craguu SBONIOIUH YeIOBEKa: IPEBHEHININN YeIOBEK, JPEBHUN YEIIOBEK, IEPBbIE COBPEMEHHBIC JFOIH.
[Tonynsammnonnas cTpykrypa Bujga Homosapiens; dYernoBeueckwe pachl; pacooOpa3oOBaHHE; €IHMHCTBO
npoucxoxaeHuss pac. CBoicTBa YeloBeKa Kak OHMOCOIMAIBHOTO CyIIeCTBA. JIBIKYyIIHME CHIIBI
anTporioreHeza. d. DHTenbC O poyid Tpyaa B MpoIecce MpeBpalIeHUsIo0e3bsiHbl B ueioBeka. Pa3Burtue
YIIeHOpa3IeTbHON peYH, CO3HAHUs M OOIIECTBEHHBIX OTHOIICHUN B CTAHOBIIGHWH 4eloBeKa. Ponb Tpyna B
MpoIIecce MpeBpaIieHus 00€3bsHBI B YEJIIOBEKA.

Tema 4.4

COBPEMEHHBIN ATAII OBOJIIOLIMN UEJIOBEKA (2 u)

CoBpeMEeHHBII 3Tal SBONIONHMH YelIoBeKa. B3auMOOTHOIIEHHE COLMATBLHOTO U OMOIOTUYECKOTO B
ABOJTIOIMY YeJIoBeKa. YemoBeduecKue pachl, MX eIMHCTBO. KpuTHka pacu3Ma U «COIHAIIBHOTO TAPBUHU3MAY).
AHTUHAYYHas! CYIIHOCTh «COIMAILHOTOIapBUHU3MA» U pacu3Ma. Benymias poib 3aKOHOB OOIIECTBEHHON
KU3HH B COIMATILHOM MIPOTPECCE YETOBEUYECTRA.

Yacrelll
B3AUMOOTHOIIEHNWA OPTAHU3MA U CPE/IbI
(31 )

Pazpnen 5

BUOC®EPA, EE CTPYKTYPA U ®YHKUUMU (5 u)

Tema 5.1

CTPYKTYPA BUOCOEPBHI (2 u)

buocdepa — sxuBas obonouka miuaHeTsl. YueHue o Ouochepe B. WM. Bepnaackoro. I'panurisi
ounoceprr. Crpykrypa Omochepsl. KocHoe BemectBo Ouochepsl. ATmocdepa: Ta30BBI COCTaB;
UCTOYHUKA M 3HaYeHHWe ra3oB arMmocdepsl. ['mapocdepa:Bogsl MupoBoro okeaHa, NPECHOBOJTHBIE
BOZI0OEMBI; posib B Ouocdepe. JIutochepa u 6uokocHoe BemecTBo Onochepsl. KuBbieOpraHu3Mbl (SKHBOE
BEIIIECTBO), BUJIOBOM COCTaB, pa3HOOOpa3uen BKJIal B Onomaccy.

Tema 5.2
KPYTOBOPOT BELIECTB B ITPUPOJE (3 u)
I'maBHas ¢yHKUMs Ouochepsl — KPYyroBOPOT BEIIECTB BIPUPOJEC: KPYTOBOPOT BOJIBI, YIIIEpOJa,

a3oTa, cepsl U pocdopa.3HaueHHE KPYTOBOPOTOB B MPEOOPA30BAHUHU TUIAHETHI.

Paznen 6

ZKNU3Hb B COOBHIECTBAX. OCHOBBI 9KOJIOI'NHA(11 u)

Tema 6.1

NCTOPUA ®OPMUPOBAHMSA COOBIIECTB XXMBBIXOPI'AHNU3MOB (2 1)

Hctopust popmupoBaHus COOOIIECTB >KMBBIX OpPraHu3MoB. ['eonormueckas UCTOPHsSI MaTEPUKOB;
W30JISIIUS, KINMATHIECKHUE YCITOBHSI.

Tema 6.2

BUOT'EOT'PA®MA. OCHOBHBIE BUOMBI CYIIIUA (2 u)

buoreorpadus. buoreorpaduueckue obmactu: HeapKTHYecKas, MaleapKTUdYecKkas, BOCTOYHas,
HeOoTpornuyeckas,d(prorckas U aBcTpanuiickas obmactu. OCHOBHbIE OMOMBI cymu( MHUpPOBOTO OKeaHa).
Cxo1cTBO OMOMOB pa3IMyYHBIX 00JacTel;

Tema 6.3

B3AMMOOTHOILIEHNS OPITAHU3MA 1 CPEJBI (2 1)

VYuenue o Owmoreorneno3zax B. H. CyxkaueBa. EctecTBeHHBIE c000mIecTBa KHBBIX OPraHU3MOB.
buoreorneHo3: 6uoreHo3 urkoTon. KoMmoHeHTh OMOTe0IeHO30B: MPOAYIIEHTHI, KOHCYMEHTHI, PEIyIICHTHI.
buonieno3bl: BHI0BOE pazHooOpasne, MIOTHOCTHITONYJISAINM, Onomacca.

AlGuotnueckue (axkTopsl cpeapl. Poib Temmeparypbl, OCBEIIEHHOCTH, BIQXHOCTH W JIPYTUX
(aKkTOpOB B JKHU3HEAESITEIILHOCTH COo00mmecTB. VHTEHCHBHOCTh JEHCTBUS (DaKTOpa; OTpaHUIMBAIOIINNA
dakrop. BzanmopeiictBre (hakTopoB cpebl, Mpeaeabl BHIHOCIUBOCTH.



buoTtnueckue pakropsl cpensl. HTerpanus Buaa B 6uoreHo3e; skosornyeckue Humm. Llenu u cetu
MUTaHMUsI. DKOJOTHMUYECKasmupamMuia gucen Ouomaccel, sHeprun. CmeHa OHOIEeHO30B. [IpUYHHBI CMEHBI
OMOI1IeHO030B; (POPMUPOBAHNE HOBBIX COOOIIECTB.

Tema 6.4
B3ANMOOTHOIIEHW S MEX]TY OPTAHU3MAMMU (5 q)
@opmBl  B3aUMOOTHOIIEHUN Mexay opraHu3MaMu. [lO3UTUBHBIE OTHOIIEHHUS — CUMOHO3:

KooImcpanusa, MyTyalu3M,KOMMCHCAJIU3M. AHTHOMOTHYECKUE OTHOIICHHUS: XUIIHUYCCTBO, ITapasuTU3M,
KOHKYPCHI M. HpOI/ICXO)KI[eHI/Ie H OBOJIIOLUATIapasuTU3Ma. HeﬁTpaHLHBIe OTHOIICHUA — HeﬁTpaJ'IPBM.

Pazgen 7

BUOC®EPA U YEJIOBEK. HOOC®EPA (9 u)

Tema 7.1

BO3)1EI71CTBI/IE YEJIOBEKA HA ITPUPOAYB ITPOLIECCE CTAHOBJIEHHM A OBIIECTBA (2
)

AHTponioreHHbIe (DaKTOpBl BO3JCHCTBUA Ha OWOIECHO3BI(POJL dUeloBeKa B mpupojae). Pomb
MaJCOJUTUYECKOTO YEJOBEKAB HWCYE3HOBEHMM KPYMHBIX TPABOSAHBIX M XMIIHUKOB. Hawanosnmoxu
Mpou3BoJCTBA NuiM B HeonuTe. [lonceunoe 3emnenenuen Beinac ckora. Yuenue B. U. Bepnaackoro o
Hooc(epe. AHTPOIOIICHO3HI.

Tema 7.2

IMPUPOJHBIE PECYPCBIN UX UCITOJIb3OBAHMUE (2 1)

MuHepanbpHbIe, DPHEPreTUYECKUE U THUIIEBbIE pecypchl.Hencuepmaembie pecypcebl: KOCMUYECKHE,
KJIIMMAaTUYECKHEe WBOJHbIE pecypchl. (OTHOCUTENBHOCTh HEHcUepnaeMocTH pecypcoB. HMcuepnaemsbie

PECypCHhI: BO300HOBIISIEMbIE (TII010pOANETIOUB, pacTUTENbHBIN u KUBOTHBIN MHUD) u
HEBO300HOBIIsIEMbIe(HE(PTh, T'a3, YToJb, PY/bl) PECYPCHI.

Tema 7.3

[TOCJIEACTBUS XO3IMCTBEHHOM AESTEJBHOCTHU YEJOBEKAUJIS OKPYXAIOILEN
CPEJIBI (2 u)

3arpsizHeHue Bo3ayxa. [IpyuunHel 3arps3HeHMs BO3AyXau UX MOCIEACTBUA (YBEIMUEHUE COAEPKAHUS
SO, u CO, u BAUSHME HA KJIMMAT). 3arpsi3HEHUE NPECHBIX BoA U MUPOBOro okeaHa. AHTPONOTEHHbIE
U3MEHEHUsI TOYBBI; 3po3us, (OPMHUPOBAHHE INPOBAIHHO-TEPPUKOHOBOTO THIA MECTHOCTHU. BimsHue
YeJloBeKa Ha PpACTUTENbHBIM W JKUBOTHBIA MHUD; COKPAIlEHUEBUAOBOTO pa3HOOOpa3usi >KUBOTHBIX,
paspylleHHe ceTel MUTaHus 1 OMOLIEHO30B. PanoakTHBHOE 3arpsi3HEHHE.

Tema 7.4

OXPAHA ITPUPOBI 1 ITEPCITEKTUBbI PALIMOHAJIBHOI'OITPUPOJIOITOJIB3OBAHMA (3
a)

[TpoGnembl palnMoOHAIBLHOTO TMPHPOJIONOIB30BAaHMS, OXpaHbl NMPHUPOJBL: 3aIlUTa OT 3arpsA3HEHHH,
COXpaHEHHE JTAJIOHOB HWIAMSATHUKOB MPUPOJIbI, OOECreueHue MPUPOJHBIMU PECYpCaMUHACEICHUS
rianeTsl. [1JIK. OuncTka BRIOPOCOB U CTOKOB, OMOIOTHUECKUE METO/1bI OOpHOBI ¢ BpeauTeasiMu. Mepsl 1o
00pa30BaHUIO 3KOJIOIMYECKUX KOMILJIEKCOB, SKOJIOIHYECKOe 00pa3oBaHMUE.

Pa3nen 8

BUOHHUKA (1 u)

Hcnons3oBaHne 4EIOBEKOM B XO3SMCTBEHHOM AEATENBHOCTH MPUHIUIIOB OPTaHU3AlMU PACTEHUN U
KUBOTHBIX. (DOPMBDKMBOIO B IPHUPOJE M HUX IPOMBIIIJICHHBIE AHAIOTH (CTPOUTENBHBIE COOPYXKEHMUS,
MAaIIMHbI, MEXaHU3MBI, TPUOOPHI U T. 1.).



TemaTu4yeckoe niiaHnpoBanue no ouosoruu . 10 kiaace
Yrany6nennsiit yposens (102 yaca, 3uaca B Hezlemo)

Ne Tema ypoxka (pa3nena) KoanuectBo
4acoB
Beenenue B 010101110 24
1 buonorus — Hayka o )xu3HU. KpuTepun )KuUBBIX CUCTEM
2 [lonsTHE XW3HK U YPOBHM €€ OpraHu3auuu. MeToibl O3HAHUS KUBOU
MPUPOJBI
Paszpnen 1. YueHue o KiieTke 454
Tema 1.1. Xumus KJIeTKH Ou
3 BBeneHne B IUTOIOTHIO. XUMUYECKAsi OpraHu3alusl KJIETKU
4 Heopranuueckue BeniecTBa KJIETKU
5 Opranuueckrie BellecTBa KJIeTkH. bruogoruueckue noinuMepsl — OENKu
6 @yHKIMH OENKOB
7 Oprannueckue MOJIEKYJIbl - YIJIEBOJIbI
8 Oprannyeckre MOJIEKYJIbl — )KUPbI U JIMTIOUbI
9 buonoruueckre noJuMepsl — HyKJIEHHOBBIE KMCIOThI
10 [TpakTrnueckas padota Ne 1 « Pemenue 3amau mo MoJeKyIsipHOM
ouonoruny. ATO
11 3adet no Teme « XUMHs KICTKH»
Tema 1.2. CTPYKTYPHO — (PYHKIIMOHAJILHASI OPraHU3AIUsA KJIETOK JyKAPUOT U 104
NPOKAPHOT
12 IuTosiorust — Hayka o kietke. KietouHnasi Teopusi CTpOCHHUSI OPraHU3MOB
13 DykaproTHudeckas kietka. HapyxHas nuroruiasmaruyeckas MeMOpaHa.
[{uTommazma.
14 OnHOMEMOpaHHBIC OPTraHOU Bl DYKAPUOTHUECKON KISTKH
15 JIBymeMOpaHHbIC OPraHOUAbl SYKAPHOTHUECKOM KICTKH
16 HememOpaHHBIE OpraHOHIbI DYKAPHOTHUECKON KICTKH
17 Knetounoe sapo. CtpoeHue u GyHKIIMU XPOMOCOM
18 Oco0eHHOCTH CTPOEHUS PACTUTENIbHOM KIETKH
19 [IpokapuoTuueckas KJIeTka
20 Bupycsl
21 3auet mo Teme « KierouHble CTPYKTYPBI ¥ MX QYHKITUN
Tema 1.3. O0ecneyenne KJIeTOK YHEPruei 74
22 OOMEH BEIIECTB U MPEBpAICHUE YHEPTHH B KIICTKE
23 ABTOTpO(HBIN THIT 0OMeHa BenecTB. DoTocuHTe3. CBETOBBIE peaKIU
(orocuHTE3a
24 TemHOBBIE peakiiuu (HOTOCHHTE3A
25 XeMOCHHTE3
26 OHeprerudeckuii oOMeH. CTaauu SHEPreTHIeCKOro 0OMeHa
27 bpokeHune u npIxaHne
28 3ageT Ne3 mo Teme «ObecriedeHne KJICTOK YHEPTHE
Tema 1.4. HacaeacreenHasi nHGpopManus u eé peaau3anms B KJIETKe 74
29 ['enernyeckas uHbopMmanus B kietke. buocunres 6enka. Tpanckpunus
30 I'eneTnueckuii Koxa
31 buocunTes 6enka. TpaHcisius
32 Perynsuus tpanckpunuuu U Tpancasnui. CoBpeMeHHOe IIPeICTaBICHNE
33 0 T'eHe
34 [IpakTuueckas pabora Ne2 «Pemenue 3ama4 no teme «buocunres oenakay
35 3ayet Ne4 o reme «HacneacrtBenHast unpopmanys u e€ peaausanus B

KIICTKE)




Tema 1.5. BocipousBeaeHue 0M0JI0rH4eCKHX CUCTEM 124
36 JKu3HEHHBIN IIUKI KJIETKU
37 Muwuto3. ®a3sl MUTO3a
38 Metios. ®@a3bl Mero3a
39
40 Pa3BuTHe MOIOBBIX KIETOK
41 O1I1010TBOPEHUE Y IIBETKOBBIX PACTEHUN U MO3BOHOYHBIX YKUBOTHBIX
42 BereratuBHoe pasMHOXkeHHE. becnosioe u nojoBoe pa3MHOKEHHE.
43 OwnTtorenes. JlpoGieHne. OMOpUOTEHE3: TaCTPYJIANNS U OPTaHOTCHE3
44
45 CxoJncTBO 3apobliiel u aMOpuoHaIbHas nuddepeHuais Npru3HaKoB.
[IpuurHbI HAPYLICHUN PAa3BUTHSI OPTaHU3MOB.
46 [TocTaMOpHOHANIBHBIHN EPHOT
47 3auet Ne5 mo Teme «BocnpounsBeieHre OMOIOTUISCKUX CUCTEMY
48 VYpoxk u3 pezepBHOro BpeMeHu. KOHTpOIbHbIN cpe3 3HaHHI IO TeMaM
pazzaena 1.
Pa3znen Ne2. OCHOBBI reHETHKH H CeJIeKIUH. 534
Tema 2.1. o0CHOBHBIE 3AaKOHOMEPHOCTH SIBJICHUI HACJIEACTBEHHOCTH 34u
49 I'enetrka. OCHOBHBIE MOHATHS T€HETUKH. | €HeTHYECKasi CUMBOJIMKA.
50 ['uGpuonornyeckuit METO U3yUEHUs HaclIeJOBaHUs IPU3HAKOB,
pa3pabortanHbii I'. MeHenem
51 [TepBrrit 3akoH MeHenst — 3aK0H eIMHO00pa3ust THOPUIOB TIEPBOTO
52 NoKoJIeHHs1. Bropoit 3axkoH MeHiels — 3aK0H paclleIICHHs] TPU3HAKOB
53 [{uTosornyeckue OCHOBBI 3aKOHOB I'. Menpesns. [’ unore3a 4ucToThl raMeT
54 [TpakTuaeckast pabora Ne5 « Perenne reHeTUYECKUX 3a/1a4 Ha
MOHOTHOPHIHOE CKPEUIMBAHUE
55 AHaJIM3UPYIONIEE CKPEUIMBAHUE
56 JuruOpuHoe ¥ MoJIMruOpuaHoe cKpeluBanue. TpeTuii 3akoH Menaens
— 3aKOH HE3aBUCHMOT0 KOMOMHHPOBAHUSI PU3HAKOB
57 CrartucTuueckuil Xxapakrep HaciaeACTBEHHOCTH. OTKIOHEHHUS OT
CTaTUCTUYECKUX 3aKOHOMEPHOCTEM
58 [Ipaktudeckas padora Ne6 «PemieHne reHeTHUECKHUX 3a7a49 Ha
JUTUOPUIHOE CKPEIIMBAHHUE)
59 XpomocoMHast Teopus HacieacTBeHHOCTH. CIEIUIEHHOE HacIe0BaHUE
60 reHoB. 3akoH T. Moprana
61 [TpakTuueckas padota Ne7 «pelieHne TeHETHUEeCKUX 3a7a4 Ha
CLICIJIEHHOE HACJIETOBAHUE»
62 I'eneruka nona. HacmenoBanue npu3HaKkoB, CIETUICHHBIX C MTOJIOM
63 [Ipaktuueckas padora Ne§ «PemieHne reHeTHUECKHUX 3a7a49 Ha
CIIETJICHHOE HACJICIOBAHUE C TIOJIOMY
64 I'enoTun kak nenoctHas cucrema. BzauMmoaelicTBrue reHOB
65
66 [TpakTuaeckast pabora Ne9 « PerieHne reHeTUYECKUX 3a/1a4 HA
B3aMMOJICVCTBUE HEAJIEIbHBIX T€HOBY
67 3adet Nob o Teme « PerieHne reHeTuyecknx 3aaaq
68 3auet No7 no Teme « OCHOBHBIE 3aKOHOMEPHOCTU HACIIEACTBEHHOCTH
69 3aBUCUMOCTB IIPOSIBIICHUI T'€HOB OT YCJIOBHUI BHEIIHEHN CPEJIbl
70 (peHoTHTIIUECKASI N3MEHUHUBOCTH )
71 MoaudukanroHHass K3MEHYUBOCTh, HOpMa peakiuu. OCOOEHHOCTH
72 MOIU(DHUKAITMOHHON U3MEHUYUBOCTH
73 CraTucTrueckrue 3aKOHOMEPHOCTH MOAU(PUKAITMOHHON N3MEHYUBOCTH
74
75 Hacnencrennas (reHOTUNIMYECKAs1) H3MEHUYMBOCTh. Buibl MmyTaruit




76

77 Knaccugukarnus myTanuii 1o ypoBHIO UX BO3HUKHOBEHUS. | eHHbIE
78 MyTaluu. XpOMOCOMHbBIE MyTalluu
79 ['eHOMHBIE MyTallUU
80 3aKOH TOMOJIOTHYECKHUX PsIIOB HACIEACTBEHHON M3MEHUYHMBOCTHU
81 O6o0maromuii ypok mo teme «OCHOBHBIE 3aKOHOMEPHOCTH
HACJIEJACTBEHHOCTH
82 3a4€T Ne8 mo Teme « OCHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH)
Tema 2.2. 'eHeTHYeCKHE OCHOBBI MHAUBUAYAJIbHOT0 PA3BUTHS 44
83 OcHOBHbIE 3aKOHOMEPHOCTH (HYHKITMOHUPOBAHUSI T€HOB B X0J1€
WHAWBUIYAIBHOTO PA3BUTHS
84 [IposiBnenue reHoB B pa3BuTHi. [11eiioTponHoe neiicTBre reHOB
85 JleranpHble MyTallUU
86 O6o06matonuit ypok mo Teme « I 'eHeTHueckre OCHOBBI HHIMBUYalTbHOTO
pPa3BUTHS
Tema 2.3. I'eHeTHKA Yea0BeKa 8u
87 Oco00EHHOCTH U METO/Ibl U3YUYEHUS TCHETUKU YEI0BEKa. X POMOCOMBI U
88 T€HETUYECKUE KAPThI YEJIOBEKA
89 ['eneanoruveckuii METO U aHAINU3 POJIOCIOBHBIX
90
91 biM3HEenoBBIM METOI MCCIIEIOBAHUS B TEHETHUKE YEJIOBEKA
92 HacnencTennbie 601€3HM YenoBeKa, MePhl X MpoduIakTuKu. Perenue
93 TeHETUYECKUX 3a/1a4 Ha HACJIeI0OBaHUe pe3yc — (hakTopa y uenoBeKa
94 3ageT Ne9 no teme «I'eHeTHKA YeTTOBEKa»
Tema 2.4. OCHOBBI CeJIEKIINH 74
95 Cenekuus, €€ 3a1a4l U METObl, UX T€HETUYECKHE OCHOBBI. LIeHTpbI
96 MHOr000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHM
97 Coznanue nopoJ )KUBOTHBIX M COPTOB pacTeHUI. MeTobl celeKIun
98 pacteHuil. MeTopl CENeKIUH )KUBOTHBIX
99 Cenexuuu MUKpOOpraHu3MoB. bruorexHonorus
100 JlocTrKeHHs1 COBPEMEHHOM CEeeKIIMHI
101 3adet o Teme «Cenexius U OMOTEXHOJIOT U
102 Hrorosas K/p




TemaTu4yeckoe nIaHnpoBanue no ouoJoruu . 11 kiaace
Yrnybnennsiii yposenb (102 yaca, 34 B Henelno)

Ne Tema ypoka (pa3zaeJia) Koun4yecTBo
4acoB
Pa3znes 3. IBOJIIOIIMOHHOE YYeHHUE 384
Tema 3.1. PazBuTHe npeacTaBjieHuil 00 3BOJIOIUM KUBOI IPUPOIBI 54
1 Benenue. Yuenue 00 9BONIOIMH OPraHUIECKOr0 MUpa
2 Wcropus pa3BuTHs NpeacTaBieHUu 00 IBOJIOLUH )KU3HU Ha 3emiie
3 Cucrema oprannueckoi npuposbl K. JIunaes
4 PazButne sBomonmonneix uiaen JK.b. Jlamapka
5 Cemunap no teme «Pa3zBurue npencraBieHui 00 YBOIIOIMN KUBOH
MIPUPOJIBI»
Tema 3.2. lapBunnsm 8y
6 EcTtecTBeHHOHayuYHBIE MTpeanochuiku Teopun Y. lapBuna
7 Yuenue Y. JlapBrHa 00 HCKYCCTBEHHOM OTOOpE
8 VYuenue Y. lapBuna o ectecTBeHHOM 0TO0pe. DopMbl 60pHOBI 3a
CYILIECTBOBAHHE
9 JlaGopaTopHas padota Nel «M3ydeHrne H3MECHYMBOCTH)
10 | Yuenne Y. [lapBuHa o0 ecrecTBeHHOM 0TO0pe. OOpazoBaHue HOBBIX BHJIOB
11 [Ipakrudeckas padora Nel « CpaBHUTENbHAS XapaKTEPUCTHKA
€CTECTBEHHOI'0 ¥ ICKYCCTBEHHOTO 0TOOpay
12 3auet Nel
13 Bun, kputepun Buaa
Tema 3.3. CuHTeTHYeCKas1 TEOPUsi IBOJNIOIMHA. MUKPOIBOJIIOLMS. 134
14 OBOJIIOLMOHHASA POJIb MyTalUil
15
16 ['eneTryeckue mpolecchl B MOMYJISIUAIX
17 DOpMBI €CTECTBEHHOTO 0TOOpa
18 [Tpaktrueckas padota No2 « CpaBHEHHE TIPOIIECCOB IBIKYIIETO U
CTAOMIIM3UPYIONIET0 0TOOPay»
19 CemuHap 1o TeMe «/[BHKyIlne CHIIbl SBOJIOIUN»
20 Apanranyy OpraHu3MoOB K cpesie OOMTaHUs M UX OTHOCHTEIBHOCTh
21
22 BunoobpazoBanue
23
24 [IpakTuueckas pabora Ne3 «CpaBHeHHE POIECCOB IKOJIOTHUECKOTO U
reorpauyecKoro BHI000pa30BaHM)
25 CemuHap 1o TeMe « OCHOBHBIE TIOJIOKEHHS] CHHTETHUECKON TEOPUU
HBOJIIOLIUNY
26 3auér Ne2
Tema 3.4. OcHOBHBIE 3AaKOHOMEPHOCTH 3BoJIIOIMH. Makpo3BoJonus 129
27 Makposostonus. HampapieHus 3BOJIOIAT
28 [Tytn noctwkenus OMOJIOTHIECKOTO TIporpecca
29 [Tyt moctmkeHns: GUOIOrMYECKOT0 mporpecca
30 [Tpaktuueckas padota Ned4 « CpaBHUTENbHAS XapaKTEPUCTUKA ITyTEH U
HapaBJICHUN 3BOJIOIUN)
31 ITpakTuueckas pabota Ne5 «BrisiBieHne apoMoph030B y paCTSHUN»
32 JlaboparopHast paboTta No2 «BrIsSBICHHE UINOATANTAIIMN Y PACTCHHIDY
33 [Tpaktuueckast pabota Ne6 «BoisiBnenne apoMopdo30B y 5KMBOTHBIX»
34 JlabopaTopHas padota Ne3 «BrisiBiieHHE HanoaganTaui y >)kUBOTHBIX)
35 OcHOBHbIE 32aKOHOMEPHOCTH 3BOJIOLUH
36 [IpaBuna 3BoOTIOLIMHI




37

CeMI/IHap o TeMe «OCHOBHBIE 3aKOHOMECPHOCTH 3BOJIFOLIUHN)

38 3auét Ne3
Pasznea 4. PazBurHne opraHn4eckoro Mmupa 184
Tema 4.1. OCHOBHBbIE YePThl IBOJTIOIHUHN KHBOTHOTO U PACTUTEIHHOTO MUpa 8u
39 Pa3BuTHe KU3HU B apXEHUCKOU U IPOTEPO30UCKOM Ipe
40 Pa3BuTHe )KM3HU B paHHEM MTAJIE030€
41 Pa3BuTue XU3HU B MO3AHEM MATIE030€
42 Pa3BuTHne *13HU B ME3030€
43 Pa3BuTHne %u3HU B KalHO30€
44 Cemunap 1o teme «OCHOBHBIE YEPTHI HBOJIFOLIMU KUBOTHOTO U
45 pacTUTEIBHOTO MUPA»
46 3auet No4
Tema 4.2. IIpoucxoxaeHue 4eji0BeKa 10a
47 [TonokeHue YenoBeKa B CUCTEME KUBOTHOIO MUpPa
48 DBOJIOLIMS TPUMATOB
49 Crtauu BOJIONNHU YesioBeKa. J[peBHeme J1o1u
50 Craguu 9BOIOIMH YenoBeKa. JIpeBHue JTroau
51 Craauu »BOIIONMH YesnoBeka. [lepBbie COBpEMEHHBIE JIFOAN
CoBpeMeHHBIH 3Tan 3BOJIOLMH YEJI0BEKa
53 [Ipaktuueckas padota Ne§ «AHaiM3 U OIIEHKA PAa3IMYHBIX TUIIOTE3
(bOpMUPOBAHUS YEIIOBEUYCCKHIX PAC»
54 Cemunap no teme «lIpoucxoxieHue yeaoBexar
55
56 3auétNe5
Pa3pnea S. B3aumooToHOIEeHHs opraHu3Ma M cpeibl. OCHOBBI IK0JIOTHH 344
Tema 5.1. IlousaiTus o 6uochepe 8u
57 buocdepa — sxuBas 06071049Ka MIIAHETHI
58 Crpykrypa 6uochepst. JKuBbie opraHU3MBbI
59 KpyroBopoT Bojibl B IpUpo/ie
60 KpyroBopoT yriepoaa
61 Kpyrosopot docdopa u cepsr
62 Kpyrosopot azora
63 [Ipaxtuyeckas padora Ne9. « CocTaBieHre cXeM KpyroBopoTa yriepoaa,
KHCJIOpOJIa U a30Ta»
64 3auet Neb.
Tema 5.2. ZKu3Hb B coo011ecTBaX 4
65 Hcrtopust hopMupoBaHus cOOOIIECTB KUBBIX OPraHU3MOB
66 OcHoBHBIE OMOMBI CYIIIN
67 JlaGopaTtopHas pabota Ne4 «Onmcanne 3KOCHCTEMBbI CBOSH MECTHOCTHY
68 Cemunap no reme «OCHOBHBIC OMOMBI CYIITN
Tema 5.3. B3anM0ooTHOIIEHHS] OPTAaHU3MA U CPeIbl 164
69 EcrectBennbie coobiecTBa. CTPYKTypa €CTECTBEHHBIX COOOIIECTB
70 Aobuotuyeckue dakropsl. Temmneparypa
71 Abuotnyeckue pakropsl. CBet
72 Aobuotnueckue dakropbl. BrnaxHocts. MoHM3HpYIOIIEe U3TyueHUE
73 HMHTEeHCUBHOCTD JIeHWCTBHS (hakTOpa
74 BsaumoneiictBue dakTopos
75 Cemunap no teme «Bo3zaeiicTBue abnotndeckux (pakTopoB Ha
OpTaHU3MbD»
76 buotnueckue hakTopsl
77 I{ermn nutanus. [IpaBuiia SKOIOTHYECKUX TUPAMUJL
78 ITpaktrueckas pabota Nel( « cocTaBiIeHHE CXEM IepeHoca BEIIECTB U




SHEPrUH B 3KOCHCTEMaxX (COCTaBICHHE MUIIEBBIX LIETIeH U CeTel)»

79 CamoperyJisinus 3KOCUCTEM
80 Cwmena 3kocucTeM
81 [IpakTuueckas pabora Nell «PenieHne sK0JIOTHYECKUX 3a1a4»
82 ATpO3KOCHCTEMBI
83 [TpakTrueckas padota Nel2 « CpaBHHUTEIbHAS XapaKTepUCTUKA
9KOCHCTEM U arpo3KOCUCTEM»
84 3auer Ne7
Tema 5.4. B3auMoOTHOLIEHUSI MeXKAY OPraHU3MAMU 64
85 @opmbl B3aUMOOTHOIIEHHH. [103UTHBHBIE OTHOIICHUS
86 AHTHOMOTHYECKHE OTHOIIEHUS. XUITHUYECTBO
87 [Tapazutuzm
88 Konkypennus. Helitpanusm
89 Cemunap 1o Teme « B3auMOOTHOIIEHUS MEKTy OpTraHU3MaMI)
90 3auer Neg
Pa3nen Ne6. buocdepa u yesnoBek. Hoocdepa 144
Tema 6.1. B3anmocBsi3b npupoabl 1 001ecTBa. brosiornsi oxpansl NpUpoabI 124
91 Bo3zzeiicTBue yenoBeka Ha MPUPOIY B MPOIIECCE CTAHOBIICHUS O0IIECTBA
92 [IpupoiHbIe pecypchl U UX MCIOIb30BAHKE
93 3arpsi3HEHUE BO3AyXa
94 3arpsi3HeHHE IPECHBIX U MOPCKHUX BOJT
95 AHTpPOIIOTeHHBIE U3MEHEHHUS MTOYBbI
96 BinsiHue yenoBeka Ha pacTUTEIbHBINA U )KMBOTHBIA MUD
97 PamnoaktuBHOE 3arps3HeHne Ouochepsl
98 OxpaHa MpUPOJIbI ¥ MEPCIICKTUBBI PAIIMOHATBEHOTO TPUPOIOTIOTH30BAHMSI
99 Cemunap Ha Temy «buocdepa u 4eaoBeK»
100 3auer N9
101 Nrororas K/p
Tema 6.2. buonuka 14
102 bronunka kak HaydHO€ 00OCHOBaHUE MUCIIOJIB30BAHUS OMOIOTHUECKIX

3HAHUM JJIs1 pPCHICHUS MHXXCHCPHBIX 3a1a4 U PAa3BUTUA TCXHUKHU




