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HaunmenoBanue buonorusa

npeaMera
VYpoBens, Kiacc Cpennee obmiee oopazoBanus, 10 - 11 kmacc
KonuyecTBo 4acoB 1o 10 11

y4eOHOMY TUIaHY

- B HEJEIIIO 3 3
- BTOJI 102 102
[Iporpamma buonorus. Paboune nporpammer. 10—11 kmaccsl : yueb. mocodue st

o0mieo0pa3oBar. opranuzanuii: yriayomn. yposens / I'. M. v, O. B.

Cabmuna. — M. : IIpocBemenune, 2017

[IporpaMMebl cpeaHero moxHoro oduiero oopasosanus. buonorus. O6mas
6uonorus. 10-11 knaccel. bazoselit ypoens. ABT. M.b.Aradonosa, B.1.

CuBornazos. M.: Jlpoda. - 2017 r

YyebHuku Beiconkas JI.B., JIpmvmmn .M., PyBunckuii A.O. u np./ [Tox pen.
ymuoro B.K., Apmvmuiia .M. buonorus (yriay6nénnsiii yposens) 10-11
Ki., .JIpocBemenue, 2020

Cusornasos B.U., Aradonosa 1.b., 3axaposa E.T. buonorus.O61mas
6uonorus (0a3zoBsiif ypoBens). 111 ki, [poda, 2019

Pabouas mporpamma no 6monorun aust 10 — 11 kimaccoB 6a30BOTO M yriyOJIEHHOTO ypOBHEH
COCTaBJIEHa C HCIOJb30BaHHWEM MarepuanoB DenepanrbHOr0 rocyAapCTBEHHOIo 00pa30BaTEIbHOIO
CTaHJapTa cpeaHero oOmero obpasoBanusi, IlpumepHoil mporpammbl Mo OMOJOTHM AJsl CpeaHei
LIKOJIBI ¥ paboyeil mporpamMmbl 1o OMOJIOTHH K MpeaAMeTHOH TnHun yueoHukos B. . CuBornazosa, U.
b. Aradonoroii, E. T. 3axapoBoii. buonorus. - M. : Ipoda, 2019.; Beiconkas JI.B., Apmvmmr .M.,
Pysunckuii A.O. u ap./ Ilox pen. lllymuoro B.K., JIpmvimmna I'.M. buosnorus (yriyOn€HHbIN ypoBEHb)
10-11 k., .ITpocsemenue, 2020

JlaHHas mporpamma OTpakaeT 00s3aTesIbHOE JJIsl YCBOEHHsI B OCHOBHOM IIKOJE COJepiKaHue
oOyueHusi 6MoJI0rHH. 6a30BOT0 U YIIyOJIEHHOTO YPOBHEH

IInanupyemsie pe3yjbTaThbl 00y4eHHSA

MeranpeaMeTHbBIE PE3VILTAThI:

1) oBnazieHNE COCTABJISIIONIUMHU HCCIIEAOBATEIBCKOM M MPOEKTHON ACSITEIBHOCTH, BKIIIOYAs YMEHHS
BUJIETh MpPOOJIEMy, CTaBUTh BOMPOCHI, BBUIBUTATh THUIOTE3bl, JaBaTh OINPEACICHUS MOHITHSIM,
KIaccupUIUpoBaTh, HAOIIOIaTh, MPOBOJUTH OJKCIEPUMEHTHI, JeNaTh BHIBOJIBI M 3aKIIOYCHHS,
CTPYKTYypUPOBATh MaTepual, OObSICHATh, JOKA3bIBATh, 3alIUIIATh CBOH HUJIEH;

2) ymerb paboTarh C pa3HBIMH MCTOYHHKAMH OHOJOTMYECKOHW HMH(OpPMAIMK: HAXOAUTh
Ouosiornyeckyro MH(GOpPMAIMIO B Pa3IMYHBIX HCTOUYHUKAX (TEKCTE yuyeOHMKA, HAyYHO-TIOMYJISPHON
auTeparype, OMOJIOTHUECKUX CIOBapsIX U CIPABOYHUKAX ), aHATM3UPOBATH U OLIEHUBATh HH(POPMAIIHIO,
npeoOpa3oBbIBaTh HH(GOPMALIHIO U3 OJTHON (POPMBI B IPYTYIO;



3) BbIOMpATh IIEJIEBBIE M CMBICIOBbIE YCTAHOBKH B CBOMX JACHCTBUSIX M MOCTYNKAaX IO OTHOIIEHUIO K
KUBOU MPUPOJE, 31I0POBBIO0 CBOEMY U OKPY>KAIOILHX;

4) HCIIOJIB30BaTh PEYCBLIC CPEACTBA IJIA AWCKYCCHHM M apryMCHTAalluU cBOCH MMo3nunuu, CpaBHUBATDH
Pa3HbIC TOYKHU 3PpCHUA, APT'YMCHTHPOBATH CBOIO TOUKY 3PCHUS, OTCTAUBATH CBOIO IMO3ULIUIO.

JIMYHOCTHBIE PE3VIILTATHI:

1) 3HAaHUC OCHOBHBLIX IMPHUHIUIIOB W ITPpAaBUJI OTHOHICHHA K JKHBOM nmpupoae, OCHOB 310POBOI'o O6p333
KHN3HU U snopOBLe-c6epera}ome TCXHOHOFHﬁ;

2) chopMUPOBAHHOCTH [MO3HABATEIbHBIX HHTEPECOB U MOTHBOB, HAIIPABJICHHBIX HA U3YYECHUE KUBOU
MPUPOABI; HMHTEJUIEKTYalIbHBIX YMEHHH (IOKa3bIBaTh, CTPOUTH PACCYXKICHHUS,
CpaBHUBATD, JIENIaTh BBIBOJBI U JP.); 3CTETUYECKOTO0 OTHOUICHHS K KUBBIM O0BEKTaM.

AHaJIM3UpPOBATh,

3) CdhopMUPOBaHHOCTH IEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HayKHM U OOIIECTBEHHON MPAKTHKH, YYUTHIBAIOIIETO COLMAIBHOE, KYJIbTYpPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOT'O MHpa.

4) ChopMUpPOBAHHOCTH IIEHHOCTH 3JJ0POBOTO M 0€30MMacHOr0 00pasa >KU3HU; HHTEPUOPU3ALIMS
IMpaBuJI MHAUBUAYAJIBHOT'O WU KOJIJICKTUBHOI'O 0€e3011acHOr0 IIOBCACHUA B LIp€3BI)I‘~IElI~/'IHI)IX CUTyalusix,
YIPOXKAIOINX YKU3HU U 3[I0POBBIO JIFOJICH, TIPABUII TOBEJICHHS HA TPAHCIIOPTE U Ha JOPOrax

5) CchopMHUpOBaHHOCTH OCHOB JKOJOTHYECKOW KYIbTYphI, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYCCKOI'O MBIIIJIICHUA, HaJIM4YHUeC OIIbITa JKOJIOTHUYCCKHN OpH@HTHpOBaHHOﬁ
pe(l)ﬂeKCI/IBHO-OIICHO‘-IHOI\;I u HpaKTquCKOﬁ ACATCIIBHOCTH B JKU3HCHHBIX CHUTYaAlHUAX (FOTOBHOCTI) K
UCCIIETIOBAaHUIO TPHUPOJIBI,

K BaHATHSAM CeIIbCKOXO03SMCTBEHHBIM TPyAOM, K XYIHOKCCTBCHHO-

ICTCTUYCCKOMY OTPAXXCHUIO MNPUPOABLI, K 3aHATUAM TYpU3MOM, B TOM HYHCIIC 3KOTYPU3MOM, K

OCYILIECTBIICHUIO IPUPOJIOOXPAHHON IEATEIBHOCTH).

IIpenmeTHbIe pe3yJIbTaThI:

«buonorus» (yriry0JieHHbI YPOBEHb) -
TPe0OBaHUs K NMPEeIMETHBIM pPe3y1bTaTaM
OCBOCHHS YIJIyOJICHHOI0 Kypca 0M0JI0rHH

JAOJIKHBI BKJII0YaTh TPeOOBAHMSA K
pe3yJibTaTaM 0CBOeHHUs1 0230BOro Kypca u
JAOIOJHUTEIBHO 0TPAXKATh:

«buoJiorus» (0a30BbIi YPOBEHbD) -
TpCﬁOBaHl/lﬂ K IIPE€IMETHBIM pe3yJjibTaTaM
0CBOeHHA 0a30BOr0 Kypca 0M0JI0THH
JAOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTH MPEJCTABICHUNA O POJIU U
MecTe OHOJOTMM B COBPEMEHHOM Hay4HOM
KapTUHE MHpa; MOHUMaHHE POJIU OMOJOTHH B
dbopmupoBaHUU Kpyrosopa u
(GYHKIIMOHAJIBHOW TPAaMOTHOCTH 4eJIoBeKa s
peLICHUs IPAKTUYECKUX 3a/1a4;

c(OpMHUPOBAHHOCTH CUCTEMBI 3HAHUH 00
00IIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSIX;

BJIAJICHUE OCHOBOIIOJIAraloIIMMU OHITUSIMU U
MIPEICTaBICHUSIMU O KUBOM MPUPOJE, €€
YPOBHEBOU OpraHU3aluy U SBOJIOLNH;
YBEPEHHOE MO0JIb30BaHUE OMOJIOTUYECKOM

c(hOpMUPOBAHHOCTh YMEHUI UCCIIE0BATH U
aHAJM3UPOBATH OMOJIOTHUECKHE OOBEKTHI 1
CHUCTCMBI, OGLHCHHTB 3aKOHOMepHOCTI/I
OMOJIOTMYECKHUX TPOIIECCOB U SIBJICHMIA,




TEPMHUHOJIOTUEN U CUMBOJIUKOM;

MIPOTHO3MPOBATH MOCICICTBUS 3HAYUMBIX
OMOJOTHYECKUX HCCIICIOBAHUM;

BJIaICHUEC OCHOBHBIMH METOAAMU HAYYHOI'O
IMO3HaHMs, UCIIO0JIL3YCMbBIMU ITPU
OMOJIOIrHYECKUX HCCICIOBAHUAX ) KHBBIX
00BEKTOB M YKOCUCTEM: OnmrucCaHuec, I3BMCPCHUC,
IIPOBCACHUEC Ha6J'IIO,Z[CHI/II7I; BBISIBJICHHC U
OLICHKA aHTPOIIOI'CHHBIX U3MCHEHHH B

MIPUPOJIE;

BJIaJICHHE YMCHUSMH BBIJIBUTATh THIIOTE3bI HA
OCHOBE 3HaHUH 00 OCHOBOIIOJIATAIOIINX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSX M 3aKOHAX,
0 MPOUCXOXKJICHUH U CYITHOCTH KU3HHU,
rII00aJIbHBIX U3MEHEHHIX B Onocdepe;
MIPOBEPSTH BBIIBUHYTHIE TUITOTE3BI
IKCIIEPUMEHTAIBHBIMH CPEACTBAMH,
bopMynHpys 1eNb UCCIIET0BAHMS;

c(OPMHPOBAHHOCTH YMEHUH OOBSICHSITD
pe3yNbTaThl OMOIOTUYECKUX IKCIIEPHUMEHTOB,
pemaTh IeMeHTapHbIe OUOJIOTHYECKHE
3a/1a4u;

BJIaJICHHAE METOJaMH CaMOCTOSATEIbHOM
IMOCTAHOBKH OHOJIOTHYECKUX OKCIICPUMCHTOB,
OIMrMCaHus, aHajin3a U OUCHKU JOCTOBCPHOCTHU
MMOJIYYCHHOI'O pE3YyJibTaTa,

c(hOpPMHUPOBAHHOCTb COOCTBEHHOM MO3UIUH 110
OTHOIICHHUIO K OMOJIOTHYEeCKOM nH(pOopMannu,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB, K
[JI00aJIbHBIM SKOJIOTMYECKUM IIpodiiemMam 1
MYTAM UX PELICHHUS.

c(OPMUPOBAHHOCTH YOCKJCHHOCTH B
HE00XO0IMMOCTH COOIIOEHUS STUYECKUX HOPM
¥ 9KOJIOTHYECKHUX TPEOOBAHUH TIPH
NPOBEICHUH OMOJIOTHYECKUX UCCIIETOBAHHIA.

BrinyckHuk Ha 6230BOM YpOBHeE
HAYYUTHCH

BbinyckHUK HA Yriay0JéHHOM
YPOBHE HAYYHTHCSI

— packpelBaTb Ha  IpUMepax  poJib
O6uosiorun B (POPMUPOBAHMM COBPEMEHHOM
Hay4YHOU KApTHUHBI MHMpPAa W B INPAKTUYECKON
NEATEIbHOCTH JIIOEH;

— IIOHMMAaTh U OIMUCHIBATH B3aUMOCBSI3b
MEX/1y €CTeCTBEHHbIMH HayKaMH: OMOJIOTHEH,

¢buzukoii, XUMHUEH; YCTaHaBJIMBAThH
B3alMOCBS3b IIPUPOJIHBIX SIBJICHMIA;

— TIOHMMATb  CMBIC],  pa3lIuyaTbh U
ONUCHIBATH ~ CHCTEMHYIO  CBS3b  MEXIY
OCHOBOIIOJIAratoIuMu OMOJIOTUYECKUMU
MOHATUSIMHM:  KJE€TKa,  OpraHus3M,  BH],
sKOCUCTeMa, buocdepa;

—  HUCIOJNB30BaTh  OCHOBHBIE  METOJIbI
HAy4HOTO MO3HAHU B yueOHBIX

OMOJIOTMYECKUX HCCIEOBAHUIX, IPOBOJIUTH
HKCHEPUMEHTHI 110 M3YUYEHUIO OMOJIOTHYECKHX
OOBEKTOB U SIBJICHHUM, OOBSICHATH pPE3yJIbTaThl

IKCIIEPUMEHTOB, aHAIIM3UPOBATH uX,
(hopMyTupOBaTh BBIBOJIBI;
—  (dopmynupoBarthb TUTIOTE3bI Ha

OCHOBAHMHU TIPEIJIOKCHHOW OHOJIOTMYECKOM
uHpopMaud W Tpe[iaraTb  BapHAHTHI
MIPOBEPKHU THIOTE3;

— CpaBHHBaTh OWOJIOTHYECKHE OOBEKTHI
MeXay co00H MO 3aJaHHBIM KPHUTEPUSM,
JIeaTh BBIBOABI U YMO3AKJIIOUEHUS HA OCHOBE

- OLICHUBATh POJb OMOJIOTrHYSCKUX
OTKpLITI/Iﬁ U COBPEMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B

pa3BUTHM HAayKM W B  [PAKTUYECKOU
JIEATENBHOCTH JIFOJIEH;

—  OLICHUBATh pOJIb ouonoruu B
dbopMupOBaHUH COBPEMEHHOM HAaY4YHOU

KapTUHBI MUPA, TIPOTHO3UPOBATH MEPCIIEKTUBBI
pa3BUTHs OMOJIOTHH,

— yCTaHaBIWBaTh M  XapaKTEepPH30BaTh
CBSI3b  OCHOBOIOJIATAIOINIUX  OMOJIOTHYECKUX
MOHATH (KJIEeTKa, OpTaHu3M, BUJ, SKOCUCTEMA,
ounocdepa) c OCHOBOTIOJIATAOIITUMHU
MOHSTUSIMH JIPYTHX €CTECTBEHHBIX HAYK;

— 00OCHOBBIBATH CHCTEMY B3IUIAJIOB Ha
JKUBYIO TIPUPOJly M MECTO B HEll ueloBeka,
MPUMEHSISI OWOJIOTHYECKUE TEOpUH, YYCHHS,
3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPAHUIIBI
WX PUMEHUMOCTH;

—  TIPOBOJHTH yueOHo-
HCCIIEIOBATEIIHCKYIO JeSITeTbHOCTD o
OMOJIOTHH: BBIIBUTATh TUIIOTE3BI, IUIAHKPOBATh
paboty, oTOMpaTh U  TpeoOpa3OBHIBATH
HEOOX0auMYyI0  MH(OpMAIUIo,  IPOBOIUTH
HKCTIEPUMEHTHI, MHTEPIIPETHPOBATH
pe3yNbTaThl, JenaTh BBIBOJABI HAa OCHOBE
HOJTYYEHHBIX Pe3yIbTaTOB;

—  BBUIBIIAITH u 00OCHOBBIBATh




CpaBHEHWSI,

— O00OCHOBBIBATH EAMHCTBO JKUBOH W
HEXMBOM  MPHUPOIBI,  POJCTBO  JKUBBIX
OpPraHW3MOB, B3aWMOCBS3M OPraHU3MOB W
OKpY Karomien cpenabl Ha OCHOBE
OMOJIOTUYECKUX TEOPHii;

—  TIPUBOIUTH PUMEPHI BEIIIECTB
OCHOBHBIX TPYIII OPTaHUYECKHX COCIUHCHHMA
KJIeTku  (OenKoB,  JKUPOB,  YIJIEBOJOB,

HYKJIEMHOBBIX KHUCJIOT);

—  pacmo3HaBaTh KJIETKH (IPOKapuoOT H
9yKapuoT, pPACTEHUH M  HKUBOTHBIX) IO
OIMCAaHMIO, HA CXEMaTHUECKUX M300paXKeHUsX;
YCTaHABJIMBATh CBSI3b CTPOCHHS W (DYHKIMA

KOMITOHEHTOB KJICTKH, 000CHOBBIBATh
MHOT000pa3ue KIECTOK;

—  pacrno3HaBaTh MO YISO u
6I/IOJIOFI/I'-IGCKI/II71 BU 10 OCHOBHBIM
[pPU3HAKAM;

—  ONHUCHIBaTh (PEHOTUI MHOTOKJIETOYHBIX
pacTeHi U KUBOTHBIX IO MOP(HOIOTHIECKOMY
KPUTEPUIO;

—  O0BACHATH MHOTOOOpa3ne OpPraHM3MOB,
IPUMEHSS 3BOJIIOLIMOHHYIO TEOPUIO;

—  KJIaCCHU(HUIMPOBATH OuosornyecKkue
OOBEKTBI HAa  OCHOBAaHMM  OJHOTO  WJIH
HECKOJIbKUX CYIIECTBEHHBIX MPU3HAKOB (THIIBI
MUTAHUA, CIOCOOBI JBIXaHUS U Pa3sMHOXKEHUS,
O0COOEHHOCTH Pa3BUTHS);

—  OOBACHATH NPHUUMHBI HACJEJICTBEHHBIX
3a00JIEBAHUN;

—  BBIABJATH U3MEHYUBOCTh y
OpPTaHU3MOB; OOBSCHATH NPOSBICHUE BHIOB
M3MEHYMBOCTH, HCIOJIB3YSI 3aKOHOMEPHOCTH
M3MEHYMBOCTH; CPaBHUBATh HACIIEJCTBEHHYIO
Y HEHACJIEJICTBEHHYIO H3MEHYUBOCTb;

—  BBISIBIISITh MOP(OJIOTHUECKHE,
¢bu3noIOrNUecKue, MOBEJCHUECKUE aanTaliu
OpPTaHU3MOB K cpele OOWTaHWS U JICHCTBHIO
HKOJIOTHYECKUX (aKTOpOB;

—  COCTaBISITh CXEMBI TIEPEHOCAa BEIIECTB
Y DHEPTUM B SKOcHCcTEME (IIeT MUTaHUs);

—  TIPUBOIUTH JI0Ka3aTeNbCTBA
HE00X0IUMOCTH COXpaHECHHUS
O6ropa3zHo00pa3ust Ui yCTOMYMBOIO pa3BUTHS
U OXpaHbl OKpYXKaroIlei cpe/ibl;

—  OICHHBATH JIOCTOBEPHOCTH
Ouosiornyeckoil nHpopMalnu, MOJTy4eHHON U3
pa3sHbIX UCTOYHUKOB, BBIIENIATH HEOOXOJUMYIO
uHbOpMaLIMIO I HCIOJIb30BaHUS €€ B
yueOHOHI JeSITeIbHOCTH u peLeHun
NPAKTUYECKHX 33134,

CYLIECTBEHHBIE OCOOEHHOCTH Pa3HBIX YpOBHEH
OpraHu3aIfy KU3HHY;

— YCTaHaBIMBaTh CBA3b CTPOEHUA U
byHKuni OCHOBHBIX OHMOJIOTUYECKHUX
MakpoMOJEKyJd, HUX Ppojidb B Ipoleccax
KJIETOYHOI'0 METa00IN3Ma;

— pemars 3aJaud  Ha  OINpeJeleHue
nocsenoBareabHocT  Hykineotunos JIHK u
nPHK (MPHK), AHTUKOJIOHOB TPHK,
M0CJIEI0BATEIbHOCTH AMHHOKHCIIOT B
MoJieKynae Oeska, IpUMEHss 3HaHUA O
peaKIMIX MaTPUYHOTO CHHTE3a, TeHETHUYECKOM
KO/I€, IPUHIIUIIE KOMIIJIEMEHTapHOCTH;

— Jenatb  BBIBOJBI 00  HM3MEHEHUSX,
KOTOpbIE IPOU30UIYT B nporeccax
MATPUYHOTO CHHTE3a B Cllydyae HW3MEHEHHS
nocienoBarenbHOCTH HykieotuaoB JTHK;

— cpaBHHBaTh (a3l JCNCHHUS KIICTKH;
pemath 3a7add Ha ONpEACIICHHE M CpaBHEHHE
KOJINYECTBA T€HETUYECKOTO MaTepuaa
(xpomocom u JIHK) B KJIETKaxX
MHOT'OKJIETOYHBIX OpPraHU3MOB B pa3HbIX (hazax
KJIETOYHOTO LIMKJIA;

—  BBIBIATH CYILECTBEHHbIE IPU3HAKU
CTPOCHHUSI KJIETOK OPTaHW3MOB Pa3HBIX LapCTB
KUBOW MPHUPOJIbI, YCTAaHABIUBATh B3aUMOCBS3b
CcTpoeHUs W (yHKUMH yacTel M OpPraHOHIOB
KJIETKH;

—  000CHOBBIBaTh B3alMOCBS3b
IUTACTHYECKOTO U SHEPreTHYecKoro OOMEHOB;
CpaBHUBATh TMPOIECCH  IUIACTHYECKOTO |
HHEPreTUYEeCKOro OOMEHOB, MPOMCXOJAIINX B
KJIETKaX JKUBBIX OPTaHU3MOB;

—  OIpeneNATh KOJIWYECTBO XPOMOCOM B
KJIETKaxX pAcTeHWH OCHOBHBIX OT/EJIOB Ha
pa3HBIX dTanax >KU3HEHHOT'O IIUKJIA;

— pemath TEHETHYECKHE 3a7add  Ha
TUTHOPHIHOE CKpeIIMBaHUe, CIEIUICHHOE (B
TOM quciie CLIEIIEHHOE c TIOJIOM)
HacJIeq0BaHUE, aHAIM3HUPYIOIIee
CerHII/IBaHI/Ie, HpI/IMeHHH 3aKOHBI
HACJIEACTBEHHOCTH i1 3aKOHOMEPHOCTH

CIICTITICHHOTO HACJIeIOBAHUS;

—  packpbIBaTh MPUYUHBI HACIEICTBEHHBIX
3a00JIeBaHUH, apryMeHTUpOBAaTh
HEOO0XO0IUMOCTh Mep MNPEAYNPEKICHHUS TaKUX
3a00JICBaHU;

—  CpaBHHBaTh pasHble CIOCOOBI
Pa3sMHOXKEHUSI OPraHU3MOB;
—  XapaKTepH30BaTh  OCHOBHBIC  OTallbl

OHTOI'CHE3a OPTraHU3MOB;
— BbIABJIITE MPUYWHBI W CYHICCTBCHHBLIC




—  TMPEeACTaBIATh OMOJIOTUUYECKYIO
uH(popManui0 B BUAC TEKCTa, TaOJHIIbI,
rpaduka, AuarpaMMbl W JIeJaTh BBIBOJBI Ha
OCHOBaHUU TPEICTABJICHHBIX JaHHBIX;

—  OlLIEHUBATh poJIb JOCTHYKEHHI
FCHETUKH, CEJIEKI[UH, OHOTEXHOJOTHH B
MPAKTUYECKOW JEATEIHbHOCTH 4YEJIOBEKa W B
COOCTBEHHOM >KU3HH;

—  OOBICHATH HEraTHBHOE BJIMSHHE
BCILIECTB (ankorous, HUKOTHHA,
HapKOTHYECKUX BEIIECTB) Ha 3apOJBIIIECBOC
pa3BHUTHE YEIIOBEKA;

—  OOBACHATH  NOCHEJICTBUS  BIMSHHUA
MYTareHoB;
—  OOBACHATH  BO3MOXHBIE  IPUYUHBI

HaCJICACTBCHHBIX 3a00JICBaHUM.

MPU3HAKH MOJAU(PUKAIMOHHON U MYTAallMOHHON

HU3MCHYHUBOCTH, 000CHOBBIBATH POJIb
MU3MEHYMBOCTH B €CTECTBEHHOM "
HCKYCCTBEHHOM OTOOpE;

— O00OCHOBBIBaTH  3HAYEHUE  Pa3HBIX
METOJIOB  CEIEKUMH B CO3JaHUU COPTOB
pacTeHuii, IMOpOJ JKUBOTHBIX M IITAMMOB
MHUKPOOPTaHU3MOB;

—  000CHOBHIBAaTh HPUYHHBI
HU3MCHACMOCTHU n MHOF006pa3I/I$I BUIO0B,
HNPUMEHSS CHHTETHYECKYIO TEOPUIO 3BOJIIOLHH;

—  XapaKkTepu30BaTh  MOMYJSALHUIO  Kak
eIIUHHILY HBOJTIOLINH, BUJI KaK

CUCTEMATUYECKYI0 KaTETOPUIO U KaK pe3ysibTar
HBOJIIOLIUH;

—  yCTaHaBIMBaTb CBS3b
CBOWCTB 3KOCUCTEMBI;

—  COCTaBJISATh CXEMBI [IEPEHOCA BELIECTB U
SHEPruM B JKocUcTeMe (CeTH MUTaHus),
IPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH
OT U3MEHEHHUS (PAKTOPOB CPEJIbI;

—  apryMEeHTHPOBaTh COOCTBEHHYIO
MO3UIHUI0 N0 OTHOLIECHUIO K 3KOJIOIMYECKUM
npobaemMaM U MOBEICHUIO B IPUPOIHON Cpefe;

—  coxpaHeHus Ouocdepsi;

—  OILICHMBAaTh NPAKTUYECKOE M ITUYECKOE
3HaYEHUE COBPEMEHHBIX HCCIIEOBaHUI B
ouosorum, MENNLINHE, DKOJIOTHH,
OMOTEXHOJNIOTMH; OOOCHOBBIBaTh COOCTBEHHYIO
OLICHKY;

— BBIBJIATH B TEKCT€ OHOJOTMYECKOTO
coJiepkaHus MpoOjeMy U apryMEHTHPOBAHHO
ee OOBICHATE;

—  IPEnCTaBIATh OMOJIOTUYECKYIO
nH(popMaIrIo B BUJI€ TEKCTA, TAOJIUIIBI, CXEMBI,
rpaguka, aUarpaMMbl U JieiaTh BBIBOABI Ha
OCHOBaHUU MIpeICTaBICHHBIX JTAaHHBIX;
npeoOpa3oBHIBAThH rpaduk, Tabuy,
JuarpamMmy, CXeMy B TEKCT OHOJOTHYECKOIrO
COJIepKaHusl.

CTPYKTYpPBl U

BoinyckHuK Ha 6230BOM YPOBHe
MOJYYUT BO3MOKHOCTh

BbinyckHUK Ha yri1y0JieHHOM YPOBHe
MOJYYUT BO3MOKHOCTH

HAYYUTHCHA HAYYUTHCH
—  J1aBaTh Hay9YHOE 00BsICHEHHE —  OpraHW30BBIBATH u MIPOBOINTH
OMOJIOTHYECKUM (bakrawm, mporeccam, | HHAUBHIYATbHYIO HCCIIEIOBATEIBCKYIO
SBJICHUSIM,  3aKOHOMEPHOCTSIM,  HCIOJB3YS | JeSTCIbHOCTD o OouooruH (wm
OHMOJIOTHYECKHe TEOpUU (knerouHyro, | pa3padaTeiBaTh HMHAMBHIYAIBHBIM  MPOEKT):
IBOJTIOIIMOHHYIO), YUeHHE 0 Orocdepe, 3aKOHBI | BRIABUTATh THIOTE3bI, IJIAHUPOBATh pPabOTYy,
HaCJIEeACTBEHHOCTH, 3aKOHOMEPHOCTH | OTOMpaTh U MPEoOpPa3OBHIBATH HEOOXOIUMYIO
W3MEHYNBOCTH; UHPOPMALIAIO, TPOBOJUTH  AKCIEPUMEHTEI,
—  XapakTepu30BaTh COBPEMEHHBIC | HHTEPIPETUPOBATh  PE3YNIBTATHI, JIeNaTh




HampaBlieHUss B pa3BUTUU  OWOJIOTHY;
OIMCHIBaTh MX BO3MOXKHOE HCIIOJH30BAHUE B
MPAKTUYECKON JAESITebHOCTH;

—  CpaBHHMBATb CIIOCOOBI JCNECHHS KIETKU
(MUTO3 M MEH03);

— pemath 33Ja4yd  HAa  IOCTPOCHHE
¢parmenta  Bropor menu  JIHK 1o
npeuiokeHHOMYy (parmenty mnepsoi, WPHK
(MPHK) mo yuactky JIHK;

— pewlaTh 3aJaud  Ha  OIpejAelieHUE
KOJMYECTBA XPOMOCOM B COMAaTHYECKUX U
MOJIOBBIX KJIETKAaX, a TAaKXKe B KJIETKaxX Iepen
HayajuoM jeneHus (MehHo3a WM MHUTO3a) U IO
€ro  OKOHYAHWU (TSI ~ MHOTOKJICTOYHBIX
OpraHU3MOB);

— pemiath TEHETHYECKHE 33Ja4d  Ha
MOHOTHOpPUAHOE CKpEIIMBaHUE, COCTaBIIAThH
CXeMbl ~ MOHOTHMOPHUIHOTO  CKpEIIMBAHWSI,
MPUMEHSISI  3aKOHBI ~ HACJICCTBEHHOCTH U
UCIOJIB3YSl OMOJOTHYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIUKY;

—  yCTaHaBIWBaTh THUI HACJIEIOBAaHUS U
XapakTep MPOsBICHUS MPHU3HAKa MO 3aJaHHON
CXeM€ pOAOCIOBHOHM, TPUMEHSS  3aKOHBI
HaCJIE/ICTBEHHOCTH;

—  OIICHMBATH PE3yNbTaTHI
B3aUMOJICVICTBHSI YEJIOBEKA W OKPYXKaOIIEH
Cpelbl, MIPOTHO3UPOBATH BO3MO>KHBIE
MOCTIC/ICTBHS  JICATEIIbHOCTH  YeJlOBeKa IS
CYIIECTBOBAHMSI OTIENIBHBIX OHOJIOTUYECKUX
00BEKTOB U LEJIBIX MPUPOIAHBIX COOOIIECTB.

BBIBOJIBI HA OCHOBE IIOJIYYEHHBIX PE3YJIbTaTOB,
MPEACTABIISITh MTPOAYKT CBOUX UCCIIEIOBAHUM;

—  TIPOrHO3MPOBATh HOCIICICTBUSI
COOCTBEHHBIX  HCCIEIOBAaHUI €  y4eToM
ITUYECKHX HOPM u IKOJIOTHYECKUX
TpeOOBaHUH;

—  BBLIENATH CYIIECTBEHHBIE OCOOCHHOCTH
JKU3HCHHBIX LIMKJIOB IPEICTABUTEICH Pa3HBIX
OT/AENIOB PAaCTEHUH M THUIOB IKUBOTHBIX;
M300pakaTh [UKJIbI PA3BUTHUS B BUJIE CXEM;

—  AHaIM3UpOBaTb M  WCIHOJIB30BaTh B
pelieHnn y4eOHBIX U HCCIIEI0BATEIbCKUX
3ajau  MHQOpMANMIO O  COBPEMEHHBIX
UCCJICIOBAHUSAX B OHOJIOTMHM, MEIULIUHE U
JKOJIOTUH;

—  apryMEHTUPOBATh HEO0OXOIMMOCTD
CHHTE3a €CTECTBEHHO-HAYYHOT' O u
COLMOTYMAaHUTAPHOTO  3HAHUA B JIOXY

MH(pOPMAITMOHHOW TMBUIIN3ALINN;

—  MOJEIUPOBaTh HU3MEHEHHE HSKOCHUCTEM
MOJI BIUSHUEM Pa3IMYHBIX Tpynmn (aKkTopoB
OKpPY’Karolllel cpesl;

—  BBIABIATH B nporecce
UCCIIe10BaTEIbCKON JeSTeIbHOCTU
MOCJIEACTBHSI @aHTPOIIOTEHHOTO BO3JIEHCTBUS HA
DKOCUCTEMBI CBOErO PpEruoHa, Ipeasararb
CHoCOOBI CHU)KCHHUSI aHTPOIIOTEHHOTO
BO3/JEICTBUS Ha DKOCUCTEMBI;

—  HCHOJb30BaTh IpUOOpETEHHbBIE

KOMIIETEHIIMH B IPAKTUYECKOM EATEIILHOCTH U
MOBCEHEBHON KM3HU Ui TPUOOPETEHHS
OMbITa  JESATEIBHOCTH,  HpPEIIECTBYIOLIECH
npodecCHOHATBHON, B OCHOBE KOTOPOH JICKUT
Ouosiorus Kak y4eOHbIN IpeaMeT.

Copepxanue y4e0HOro Kypca

«buogorus» 10 — 11 kjacce

ba3oBblii ypoBeHb

IIpo¢duniibHbI YPOBEHD

BBenenune
buonormsa  xak  Hayka. buonoruueckue | buonorus  kak  Hayka.  buomormueckue
JUCLUIUIMHBI, UX CBA3W C JIPYTMMU HAayKaMH. | JTUCHMIUIMHBI, UX CBA3U C JAPYTMMU HayKaMH.
Emuncrtso xuBoro. OcHoBHBIE cBoiicTBa | EquHcTtBo  kmBoro. (OCHOBHBIE CBOICTBa

KUBBIX OPraHU3MOB. YPOBHH OpraHU3aluu
KUBOM Marepuu. MeTonsl IMO3HAHUS KUBOU

JKUBBIX OpraHM3MOB. YPOBHH OpraHU3aluu
JKUBOM Marepuu. MeToabl NO3HaHUSA KUBOU




MIPUPOJIBIL. MIPUPOJIBI.

BUOJIOTTMYECKUE CUCTEMBbI: KIIETKA, OP'AHU3M
Tema 1. Xwumuueckuii coctaB kieTkd | Tema 1. Monekynsl u kierku [lutonorus —
buonoruuecku BA)KHBIC XUMUYECKHE | HayKa O KJeTKe. VIcTopus u3ydeHus: KIETKHU.
anemenThl. Heopranuueckue (munepanbhble) | Kinerounas teopus. Muoroobpasue dopm u
coenuHeHHs.  buomonumepsl.  YTIEBOAbI, | pa3MEPOB KJIETOK B 3aBUCUMOCTH OT HX

nunuael. benku, ux crTpoeHue W QyHKIHMH.
HykneunoBeie kucnorsl. AT® wu ngpyrue
OpraHM4eCcKUe COCIUHEHUS KIEeTKU. Tema 2.
Crpykrypa u ¢GyHKIMM KIeTKH  Pa3Burtue
3HaHUM O KkjeTke. KilerouHnas Tteopus.
[urommasma. [lnazmatudeckass MemOpaHa.
OHJoIIa3MaTHYeCKast CETb. Kowmmekc
lombmxu u  nau3ocombl.  MUTOXOHAPUH,
IUIACTHIEL, OpPTraHOU/IbI JIBDKCHHS,
BitoueHus. Snpo. CtpoeHme u  QyHKIHH
xpomocoMm. [Ipokapuotsl u 3ykapuotsl. Tema
3. OGecneueHue KieTok sHeprueii OOMeH
BEIIECTB M  MPEBpalllcHUe DHEPrUH
CBOMCTBO MHUBBIX OpraHu3MoB. DOTOCHHTE3.
[IpeoOpazoBaHye SHEPrUU CBETAa B IHEPTHUIO
XUMHYECKHUX CBs3ei. (OOeclieueHne KIIETOK
SHEpPruer 3a CYET OKHUCICHUS OPraHuYECKHX

BEIECTB oe3 y4acTust KHCIIOpO/Ia.
buonoruueckoe OKHCIEHHE TIPH y4aCTHH
kuciopona. Tema 4.  HacnenactBennas

uHpopMalug ¥ peanusalus ee B KIETKe
I'enernueckas wuHpopmanusa. ['en. ['eHom.
VY nBoeHue JHK. Oo6pa3oBanue
nnpopmanronHod PHK no wmarpune JJHK.
I'enetnueckuit  kon. buocuHTes  OenkoB.
Bupycsl. Ilpodpunaktuka CIIMJla. Tema S.
PasmHoOxkeHue opraHuzMoB /[leneHne KIeTKu.
Muto3. becrionoe u mosioBO€ pa3MHOMKEHHE.
Meiio3. OOpa3oBaHHE TIOJNOBBIX KIETOK H
oronoTBopenne. Tema 6. MuauBuayanbHOE
pa3BUTHE  OpPraHU3MOB  3apOJBIIIEBOE U
MOCTAMOPHUOHAIBHOE Pa3BUTUE OPTaHU3MOB.
Bnusuaue AJIKOT 01, HUKOTHHA u
HapKOTUYECKHUX  BELIECTB Ha  pPa3BUTHE
3apojplia yesnoBeka. OpraHus3M Kak €InHOE
LEJI0E.

¢dbynkumii. Kierka kak I1I€J0CTHas cHUCTeMa.
IIpokapuoTsl U 3yKapuoTsl. MeToabl U3y4eHUs
KJIETKH. XMMHYECKUM COCTaB KJIETKU. Makpo-
U MHKpPOd3JeMEHTHI. Pojib MOHOB B KIIETKE M
opranusme. Ponb Bompl. ['mapodunbHble M

rupodoOHBIE  MOJIEKYJBl.  bromoiammepsl.
PerynspHple © HeperyisipHble TOJIHMEpHI.
Crpoenue OCJIKOB. AMHWHOKUCIIOTHI.
[lentuanast cBsA3b. YPOBHU OpraHHU3aIUU
0eKoBOM MOJICKYJIBI. buonorudgeckue
¢byHKIuu 6enKoB. YrieBoasl. MoHOcaxapu/Ibl:
pubo3sa, ne30kcuprbo3a, TITII0KO03a.
Jlucaxapubl: caxaposa, JIAKTO3A.
[Tonucaxapubr: Kpaxmai, TJIMKOTEH,
LEJUTI0NI03a, XUTHH. OYHKIMH  YIJIEBOJIOB.

Jlumnpapl.  XUMHYECKOE CTPOEHUE JIMMHUIOB.
HacepllienHple ¥ HEHACHILICHHBIE KHPHBIC
KUCIOTHI. JKupbl, BOCKH, (POCHOIUUIBI.
@yHKkuMM JUNuAoB. HyKIeMHOBBIE KHCIOTHI.
CrpoeHre HYKJIEHHOBBIX  KHCIOT. THIBI
HYKJIEMHOBBIX KHCJIOT. OyHKIMH
HYKJIENHOBBIX KHUCIIOT. ATO,
Makpol3pruueckue cBsazu. Tema 2. Kiierounsle
CTPYKTYpbl M uX ¢yHKIuM buonornueckue
MeMOpaHBbI. Crpoenne " byHKIIU
I1a3MaTH4ecKo MeMOpaHbl. MeMOpaHHBIE
opraHouzsl. Snpo. Bakyomspnas cucrema
kieTku. Muroxonapuu. Ilnactuasl. OnopHo-
JIBUTaTeNbHAsl CHCTEMa KIETKH. PUOOCOMBI.
Knerounsie BKJTFOYEHUSI. Tema 3.
Obecneuenne  kierok sHeprued  OOMeH
BELIECTB W TPEBpAIECHUs YHEPrHUH B KIIETKE.
Ionsarus MeTadoIn3Ma, aHa0oIu3Ma,
karabonu3ma. VICTOUHUKY SHEPTUU IS JKUBBIX

OpraHu3MoB. ABTOTPO(GBl U TETEPOTPO(DEHI.
@dukcanus  JHEPTUU  COJHEYHOTO  CBETa
PacCTEHUSMH. Xnopodui. Crpoenue

xyoporutacta. ®dortocunrtes. CperoBas (aza
¢dorocunrtesa. Poronuz Bojbl. TemHoBast dasa
¢dboTocuHTE3A. XeMOCHHTE3. Posnb
XEMOCHHTE3UpYyIomKX Oakrepuid Ha 3emie.
Pacmienienne nonucaxapuioB — Kpaxmaia U
IJINKOT€HA. AmnaspobHoe paciuerieHue
rmoko3bl.  [lukn  Kpebca.  OxwucnurenbHOE




dhochopummpoBanue. Ponp KHUCJIOPO/Ia.
AdpoOsI u aHadpOOBbI. Tema 4.
Hacnencrennass mHdopmanus M peanusarus
ee B kileTke benku — ocHoBa cnenuuuHOCTH
KJIETOK U OpraHu3mMoB.  ['eHeTnueckas
uHpopManus. MaTpuU4HbI TPUHIMII CHHTE3a
oenka. Tpanckpunmms. ['€HETHYECKUU KOJ H
ero CBOMCTBA. TpancnoptHbie PHK.
buocunTtes 6enka. Peryisnus TpaHCKpUIIIUU U
tpancisanuu.  Yasoenue JIHK. IlpuHuunet
permukamuu. Ocodennoctr pervtukanuu JJHK
9yKapuoT. Tenomepasa. CoBpeMeHHbIE
MPEACTABICHUSI O CTPOEHUM TeHOB. ['eHoMm.
Crpoenue xpomocoM. ['‘eHHass uHXKeHEpHS.
Crpoenue Bupy Tema 5. HMHauBuiayanbHOE
pa3BUTHE W  Pa3MHOKEHHME  OPraHu3MOB
Jenenne  KJIETOK Npo- HU  DYKAPHUOT.
Kuznennbli nmkn kietku (uHTepdaza
MuTo3). ®a3pl MuTo3a. Il'OMONOrMYHBIE WU
HETOMOJIOTUYHBIE ~ XPOMOCOMBI.  AMMTO3.
Ilepuonsl oHTOreHesa. Passurme 3aponsiiia
KUBOTHBIX.  [luddepeHunpoBka  KIETOK.
OMbpuorenes pacrenuil. IlocramOpuonansHoe
pa3BUTUE >KUBOTHBIX M pACTEHUU. AIONTO3.
MHOrOKJIETOYHBIA ~OpraHu3M KakK €IuHas
cucteMa. CTBOJIOBBIE KIETKU. Perenepanus.
B3anmopeiicTBue  KJIETOK B OpPraHU3ME.
Kontponb LIETIOCTHOCTH opraHusma.
Nmvmmynurer. Meiio3. Omnpenenenne mona y
KUBOTHBIX. [Tonooe u 6ecrnosoe
pasmHoxkeHne. ComaTHYeCKHE U  TOJIOBBIE
KieTku.  YepenoBaHue — ramjowaHOW U
JUTUIOUHON CTaJui B JKU3HEHHOM ITHKJIE.
[Taprenorenes. O6pazoBaHue MOJOBBIX KIETOK
y )KUBOTHBIX U pacTeHui. OImIog0TBOPEHUE Y
KUBOTHBIX M pacTeHuicoB. Pa3MHOxeHHE
BHpYyCOB. Bupyc mmMmyHozaeduinra yemoBeka.
OOpaTHas TpaHCKPHUIIIHSL.

OCHOBHBIE 3AKOHOMEPHOCTH HACJIEACTBEHHOCTHU U UBMEHYUBOCTHU

Tema 7. OCHOBHBIE 3aKOHOMEPHOCTH SIBICHHI
HacyeCcTBEHHOCTH ['eHeTnka Hayka o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U
M3MEHYMBOCTH OpraHu3MoB. MOHOTHOpUIHOE
ckpemBanue. IlepBblii M BTOPOM 3aKOHBI
Mennensa. 'enotun u ¢eHoTun. AJuienbHbIE
redbl. JuruOpuanoe ckpemuBanue. Tpetuit
3ak0OH  Menzensa. XpoMOcOMHas — Teopus
HacneAcTBeHHOCTH. ['eHetnka nosa. [lomoBeie

xpoMocombl. HacnenoBanue, CLEMJIEHHOE C
MOJIOM. Tema 8. 3aKOHOMEPHOCTH
U3MEHYUBOCTH MonuduxarmonHas "
HACJIEICTBEHHAs M3MEHYUBOCTb.

Tema 6. OCHOBHBIE 3aKOHOMEPHOCTH SIBJICHUU
HaclencTBeHHocTH — HacneacTBeHHOCTh
CBOMCTBO JKHMBBIX OpraHM3MOB. ['eHeTuka.
Paboter I'. Mengens. I'mOpunonorunueckuit
METOJ] U3YYEHUs] HACJIEACTBEHHOCTH. AJenu.

I'enotun wu  ¢enotun. JloMuHaHTHBIE U
perieccuBHble  npu3Haku.  EanHooOpasue
ruOpUIOB  TIEpBOrO  TOKOJIEHUS.  3aKOH
pacuieruieHus. ['oMO3UTOTEl M TE€TEPO3UTOTHI.
JurubpunHoe U HOJUTUOPUIHOE
CKPEILMBAHU. 3aKoH HE3aBHCHMOTI'O
HACJIEI0BAHUS. AHanuzupyloiiee

CKpeluBaHue. B3anmoneicTBue aielbHbIX




KoMOunnaTuBHas U3MCHYHNBOCTB. | TCHOB. Hemomaoe JOMHUHHPOBAHHUC.

MyranunonHas U3MEHYUBOCTD. 3akoH | KonomunupoBanue. BzaumopeiictBue
FOMOJIOTHYECKUX  PSIZIOB  HACJIEJACTBEHHOM | HEAJICJIbHBIX I'eHOB. llonureHHble NpU3HAKH.
U3MEHYUBOCTH H. . BaBwioBa. | Cratuctuueckass  Opupoja  T'€HETHYECKHX
HacnencrBenHass WM3MEHUMBOCTh  YEJIOBEKA. | 3aKOHOMEPHOCTEH. CuerieHHOE
JleueHne W OpeAYNPEKICHHE HEKOTOPBIX | HACIEAOBAHUE. Kpoccunrosep. Kaptsl
HaCJICJACTBEHHBIX 0oJie3HEeH denmoBeka. Tema 9. | XxpoMocoM. CoBpeMeHHbIE METOJIBI

I'eneruxa u cenexuns Yuenue H. M. BaBuiioBa | kaptupoBanust  xpomocoM. Hacnenoanue,
O LEHTpax MPOUCXOXKIACHUS KYJIbTYPHBIX | CHEIUIEHHOEe ¢ mnojgoMm. WuaktuBaums X-

pacTteHuid. MeToJbl COBPEMEHHOM CEJIEKI[UHU. | XPOMOCOMBI y CaMOK. [Ipuznaxwu,
Venexu cenexkuuu. ['eHHas U KiIeTouyHas | orpaHudyeHHble MojoM. Tema 7. OCHOBHBIE
nmwkenepus. KiionupoBanue. 3aKOHOMEPHOCTU  SIBJICHUH  HM3MEHYUBOCTH
HM3MeHYUBOCTH — CBOMCTBO JKUBBIX
OPTraHU3MOB. Hacnencrsennas 5
HeHAaCJIeICTBEHHAs W3MEHYUBOCTb.
KomMOunarusnas W3MEHYHUBOCTb.
MyTtauuoHHass HM3MEHYMBOCTh. | €HOMHBIE,
XPOMOCOMHEBIE, reHHbIE MyTaIuu.

['eHepaTuBHBIE W COMATHYECKHE MYTallUU.
3akoH roMojorudeckux psamgos H. U
BaBwioBa. BHesnepHas HacieICTBEHHOCTD.
MuTOXOHIpUaIbHbIE U XJIOPOIJIACTHBIE T'EHBI.

[TpuunnbI BO3HUKHOBCHUS MYTaLHi.
MytareHnsblie b akTophI Cpebl.
DKCrepuMEeHTaIbHbII MyTareHes.

B3aumopeiicteue renotuna u  Tema 8.
'eHeTndeckne OCHOBBI ~ WMHIMBHIYAJIBHOTO
pazButud DYHKIMOHUPOBAHUE T'€HOB B XOJ€
WHIUBUAYAIBHOTO pa3BuTus. JlerepmMuHanus u
nuddepeHIpoBKa. JuddepennunanbHas
AKTUBHOCTh T€HOB. JlelicTBME TEHOB B
smOpuoreneze. IlepecTpoiiku reHoma B
oHTOreHese. VIMMyHOr/IOOyIMHOBBIE  T'€HBI
MJIEKONUTAIOMUX. MOOUIbHBIE T€HETHYECKUE
3J1€MEHThl. MHOKECTBEHHOE JIEUCTBUE TI'€HOB.
JletanbHble MyTalUH. Hacnenosanue
G GepeHIIMPOBAHHOTO  COCTOSIHMSI  KJIETOK.
XUMEpHbIE UM TPAHCTE€HHBIE  OPraHU3MBI.

Knonupoanue. I'enernueckue OCHOBBI
MTOBECHHUSI. I'enetnueckue OCHOBBI
CIIOCOOHOCTH K 00y4YeHHI0. CpeIbl.
KauecTBeHHBIE M KOJIMYECTBEHHBIE IPU3HAKH.
Hopma peakuuu IpU3HaKa.
MoaudukaoHHas HW3MEHYMBOCTb. Tema 9.
I'eneTnka 4enoBeka Metonpl  u3yueHUs

TeHEeTUKH uyenoBeka. bausHeusl. Kapuotun
JeJIOBeKa u XPOMOCOMHBIE 0O0JIe3HU.
KaptupoBanue XpPOMOCOM YeJloBeKa.
Bo3MokHOCTH JiIeUeHUST U MPEeayNpeKICHUS
HACJIIEACTBEHHEBIX  3a0oyieBaHmii. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE.

IBOJIIOIIUA OPTAHUYECKOI'O MUPA




Tema 10. Pa3ButHe »HBOJIOMOHHBIX UIEH.
JlokazarenbCcTBa SBOJIOIMKM BO3HUKHOBEHHE U

pa3BUTHE 3BOJIIOLMOHHBIX  IPEACTABICHUM.
OpomonmonHass  teopus  JKana  bBatucra
Jlamapka. Yapn3 JlapBuH u ero Teopus
IPOUCXOXACHUS  BUAOB.  CuHHTeTHYecKas
Teopus 3BOJIIOLIUH. [oxa3arenbcTBa

spomonnu. Bua. Kpurepun Buna. Iomynsanus
— CTPYKTypHasi €AMHUIIA BUQ, dJIEMEHTapHas
eauHuna soimonuu. Tema 11. MexaHU3MEI
3BOJIIOIIMOHHOIO Tpolecca JBUKyIIUE CHUITbI
JBOJIIOLHU. Pomb U3MEHYHUBOCTH B
SBOJIIOIIMOHHOM  Tporecce. EcTtecTBeHHBII
0TOOp — HaINPABJIAIOMUN (aKTOP IBOIFOIUH.
@DOopMBI €CTECTBEHHOTO 0TOOpa B MOMYJISAIUAX.

Wzonsimust  —  DBOJIONMOHHBIA  (pakTOp.
[IpucnocoOneHHOCT, — pe3yibTaT IeHCTBUS
¢dakTopoB  sBomonuu. BumooOpasoBanue.
OCHOBHbBIE  HaIlpaBJICHHUS  HBOJIIOLMOHHOIO
npouecca.  buonornueckuit  mporpecc
OMOJIOTUYECKUI perpecc. Tema 12.

BosnukHoBenne ku3HU Ha 3emiie  PasBurtne
MPEJICTABICHHA O BO3HUKHOBCHHH IKH3HHU.
CoBpeMeHHbBIE B3TJIAbI HAa BO3HHUKHOBCHHE
)ku3nn. Tema 13. Pa3Buthe xu3Hu Ha 3emie
YcnoxHeHHe )KUBBIX OPTaHU3MOB B TPOIECCE

3BOMIONIMKA. MHOroo6pasue OpraHudecKoro
mupa. 3HaueHue pabor Kapna Jlunnes.
[TpuHIUTIBI CHUCTEMAaTHUKH. Tema 14.
[IpoucxoxaeHue yenoBeka bnmxarimue

POJICTBEHHUKH YE€JIOBEKa CpeIu >KUBOTHBIX.
OcHOBHBIE  3Tambl  3BOJIOLMU  IPUMATOB.
Ilepeie  mpeacraButenu  poxa  Homo.
[losiBnenne uyenoBeka pa3ymMHOro. PaxTopsl
9BOJIIOLIMM  YeJloBeKa. YenmoBeueckue pachl.
Hemonctpanuu CxeMsbl, TaOJIUIbl, PUCYHKU U
¢dotorpaduy, HIUTIOCTPUPYIOUIHE: KPUTEPUU
BHJIa (Ha MpUMeEpE pa3HbIX MOPOJ OJHOTO BUAA
KUBOTHBIX); JBWXKYIIME CUJIBl HBOJIIOLNY;
BO3HUKHOBEHHUE " MHOroo0pasue
npucrnocoOJIeHnit y pacTeHuil (Ha mpumepe
KaKTyCOB, OPXUJEH, JIMaH U T. I.) U KUBOTHBIX
(Ha  mpuMmepe  JTapBUHOBBIX  BBIOPKOB);
o0pa3oBaHME HOBBIX BHJOB B MPUPO/IE;
HBOJIIOLIMIO PACTUTENILHOTO MHpPA; HBOJIIOLIUIO
KUBOTHOTO MHpa; PEAKHE M HCYE3AI0LINe
BUJBI, JBIDKYILME CHUJIBI  aHTPOIIOT€HE3a;
IIPOUCXOXACHUE  YEJIOBEKA. Konnexkuun
OKaMEHEeJIOCTe (MCKOMaeMbIX pacTeHUH u
KUBOTHBIX).

Tema 10. Bo3HUKHOBEHHE U  pa3BUTHE
HBOJIIOIMOHHON OMojornu Bo3HUKHOBEHHE U
pa3BuTHE 3BOJIFOLIMOHHBIX unei.
OpomonmonHass teopust JK. b.  Jlamapka.
Kuzup u tpyasl Y. [apBuna. OCHOBHBIE
NPUHIIUIBI 3BOJOUUOHHOW Teopuu [lapBuHa.
@opMHUpOBAaHHE  CHUHTETHYECKOM  TEOpUHU
sBomorun. Padorer C. C. YerBepukoBa u U.
N. manbrayzena. IlaneonTtonoruueckue,
ouoreorpaduueckue, CPaBHHUTEIHHO-
AHATOMUYECKHUE, IMOPUOIOrHYECKHE u
MOJIEKYJISIPHBIE ~ CBHUJIETENbCTBA  3BOJIOLMH.
Tema 11. Mexanusmsl sBosioniuu  [lomynsust
JJIEMEHTapHasl  €JUHMIIA  HBOJIIOLUU.
BuyTtpuBuoBas n3MeHUMBOCTh. | eHeTHUeCcKas
CTPYKTypa NONYJSINUMA. YPaBHEHHWE MU 3aKOH
Xapnu — BaitnOepra. MyTanum Kak HCTOUHUK
FEHETUYECKOM  HM3MEHYMBOCTH  MOIMYJISLIHMA.
Canyuaiinble npouecchl B nonynsauusax. peid
redoB. llomynsuuonHsie BonHBL. boprba 3a
cyuiectBoBaHue. EcTecTBeHHBI 0TOOp
HampaBigmud  Gaktop sBomonnu. DopMbl
ectecTBeHHOro otoopa. IlomoBoit  oTOOP.
Ananranus pe3ynbTaT  €CTECTBEHHOIO
orbopa. Murpanun kak (akTop 3BOIOLUH.
Ilonstne Bupma. Kpurepunm Buga. Ilytu
BUJI000pa3oBaHus.  AJulomaTpuyeckoe U
CHUMIIaTpUyecKoe BuaooOpa3oBanue. MUKpo- u
MaKpO3BOJIIOLHA. I'enernueckue 51
OHTOT€HETUYECKUE OCHOBBI IBOJIIOLIMH.
Hamnpasnenus SBOJIIOLIUH. Apomopdos,
uavoasanTanyMs M olmias  JereHepanus.
JluBepreHIus, KOHBEPreHIUsl U MapajlieIn3M.
buonornueckuii mnporpecc. EnmHoe apeBo
KU3HU — pe3ynapTaT sBomonuu. Tema 12.
BO3HMKHOBEHME M PAa3BUTHUE KU3HU Ha 3eMile
CymHocts  kn3HH. OInpeneneHuss KUBOTO.
I'mnore3bl BO3HUKHOBEHUS KU3HU. OnbiThl .
Perm wu JI.  Ilactepa.  CoBpemeHHBIE
MIPEICTABICHUSI O BO3HMKHOBEHMM JKM3HHU.
AtMmocdepa npeBHell 3emin. AOHOTreHHBIN
CHHTE3 OpraHuueckux BemiecTB. OOpa3oBaHue
u sBomonus OuonosmmepoB. Poms JIHK u
PHK B o0pa3oBanuu cucrteM ¢ o0OpaTHOMH

CBSI3BIO. O6pa3zoBanue " SBOJTIOIUS
Oouosnornyeckux  MemOpan.  OOpa3oBaHue
IIEPBUYHBIX rerepoTpodos. N3yuenne

uctopun 3emuu. Ilaneontonorus. Metoabl
reOXpOHOJIOTUH. M3MeHeHWe KiuMmaTra Ha
3emite. [peiid koHTHHEHTOB. Pa3BuTHe XU3HU
B kpunro3oe. CHMOHOTHYECKAss  TEOpUs
o0pa3oBaHUs HYKapHOT. Bcenpimka




pa3zHooOpaszus ’KUBOTHBIX B KOHIIE
poTepo30si. Pa3BuTre OpraHMYecKoro Mupa B
najeo3oe. Pa3BuTHe KHM3HM B ME3030€.
PasButHe ku3HM B KanHo3zoe. Tema 13.
BO3HMKHOBEHHE H Pa3BUTHEC YEJIOBEKA —

aHTporiorese3 MecTo 4elnoBeka B CHCTEME
KHUBOTO Mupa.
CpaBHHUTETBHOMOP(OIOTHYECKHE,

JTOJIOTUYECKHUE, LUTOTCHETUYECKHE u
MOJICKYJISIPHO-OMOJIOTMUECKUE JTOKa3aTeIbCTBA
pPOACTBA 4YeJOBEKa U  4YEJIOBEKOOOpPa3HbIX
00e3bsiH. [laneoHToNOrMYECKUE [JaHHBIE O
IIPOUCXOXKACHUA W DBOJIIOLMHM  IIPEAKOB
4eJI0BEKA. ABCTpaJIONUTEKU. [lepBrie
IIPECTaBUTENH pona Homo.
Heannepranscknii YEJIOBEK. Mecrto
HEaHJCPTAIbLIEB B  OJBOJIIOLMM  4YEJIOBEKa.
Kpomanbonupl.  Buonormueckue — ¢akropbl

sBOIOIMK 4YeoBeka. CoruanbHble (DaKTOpEI
9BOJIIOLIMM  YEJIOBEKA MBILIEHUE, peYb,
OpyIuiHas NEATENbHOCTh. PoJib cOUMATBHOM
cpeabl B (hOpMUPOBAaHMM  YEIOBEYECKUX
WHJIMBUIYYMOB. CootHomieHne
OMOJIOTUYECKUX M COLMAIbHBIX (DaKTOPOB B
9BOJIIOIIMM  YenloBeKa. YenmoBeueckue pachl.
Ponp u3omsiuvu B (OPMHPOBAHUU PACOBBIX

Npu3HAKOB. KpUTHKa pPACHCTCKUX TEOpHH.
Tema 14. Cemekuuss ©  OHOTEXHOIOTHS
Cenmekmusi Kak TIpollecC W Kak  Hayka.
OnomalliHMBaHUE KaK MEPBBIM 3TaIl CEIEKLIHH.
HenTtpsr MIPOUCX 0K ICHUSI KYJIbTYpPHBIX
pacTeHui. [Ipoucxoxnenue JIOMAaITHHUX

JKUBOTHBIX M LEHTPBl HX OJOMAIIHUBAHMUS.
HckyccTBeHHbllt  oTOOp.  MaccoBblii U
MHIUBUAYAJIbHBIN 0TOOD. SIBIEHME reTepo3uca

u €ro IIPUMEHEHHUE B CEJICKLIUH.
Hcnons3zoBanue HUATOIUIA3MAaTHYECKON
MYXCKOM ctepuiibHOCTU. [lomummonaus u
OTHaleHHas TUOpUAM3alus B CEJIEKIHU
pacTeHui. DKCIepUMEHTAIbHbII MyTareHes u
€ro 3HaueHue B cenekuud. KrnerouHas
WHXKEHEepus u KJIETOYHAs CEJIEKLUA.
XpomocoMHass ~ uHXKeHepus. [Ipumenenue
TEHHOMN WHXEHEPUHN B CEJICKLIUH.
Kpynnomacmrabnast  cenmekmusi  >KHBOTHBIX.

Ycnexu celeKkInm.

OPI'AHUM3MBbI B OKOJIOI'MYECKHUX CUCTEMAX

Tema 15. Dxocucremsl Ilpenmer s3konorum.

DKOJIOTUYECKUE (bakTopsl Cpepbl.
B3anmoneiicTBre monynsuuii pa3HbIX BHUIOB.
KonkypeHlus, XHUIIHUYECTBO, Mapa3UTU3M,

cumOmo3. CoobmectBa. DxocucreMbl. I1oTok

Tema 15. OpranusMbel U OKpyXkaromias cpena

B3anMooTtHOIIEHIS opranusmMa H CpCabl.
DKOJOTHYeCcKue (bakTopHI. 3aKkoH
TOJICPAHTHOCTH. [TpucnocoOaeHHOCTb.
[lonmynsimust kak ~ OpupojgHas — CHCTEMa.




SHEPTMM W 1ENH THUTAHUA. DKOJOTHYECKas
nupamuga. buomacca. CBolcTBa 3KOCHCTEM.
Cmena skocucteMm. ArporeHo3bl. Tema 16.

buocdepa. Oxpana Omocthepsr CoctaB u
¢byakuun  O6mocheprr.  Yuenme B. U
Bepnaackoro o  OGuocdepe. Kpyrosopot

XUMHAYECKHX 3JIEMEHTOB. bHoreoxmmmudeckue
mpoueccel B Ouocdepe. Tema 17. Bnusiaue
NEATEIPHOCTH  4YeJOBeKa Ha  Ouocdepy
['moGanpHBIE  3KOJOTUYECKHE  MPOOJIEMEI.
OO11ecTBO U OKpY’KaroIas cpena.

CtpykTypa OIS, Jnnamuka
nonynsuuii. JKuzHeHHele crparerud. Bua kak
CUCTeMa MOMyJsAlui. DKOJIOrMyecKas HUIIA.
XKuznennsie Gopmbl. Tema 16. CoobuiectBa u
skocuctembl  CooOIIecCTBO,  JKOCHUCTEMA,
OUOIICHO3. KoMmoHeHThI 9KOCUCTEMBEI.
DHepreTU4ecKkue CBsI3H. TpodUUYECKHE CETH.
IIpaBuno JKOJIOTUYECKOU MUPAMUIBI.
Me:xBHUI0BbIE u MEXIOMYJISLUOHHBIE
B3aUMOJICVCTBHUS B 3KOCUCTEMAX.
Konkypenuus, CUMOUO03, ANbTPYU3M.
[IpocTpaHcTBeHHast CTPYKTypa COOOIIECTB.
Hunamuka »sKkocucteM. Craguu pa3BUTHS
skocucteMbl.  Cykmeccusi.  YCTONYHBOCTD
9KOCUCTEM. 3eMJIe/IeTTbYeCKHEe HKOCHUCTEMBI.
Tema 17. buochepa buochepa. Yuenne B. 1.
Bepnaackoro o Ouocdepe. buombl. JXKupoe
BEIIECTBO U OMOTCOXUMHUYECKUE KPYTOBOPOTHI
B  Owocdepe. buochepa u  yenosek.
['moGanbHble aHTPOIOTEHHBIE W3MEHEHHS B
ouocdepe. IIpobiema yCcTOWYMBOTO pa3BUTHUA
ouoctepsl. Tema 18. buonornueckre OCHOBBI
OXpaHbl TIPUPOJIBI CoxpaHenue "
nojjep>kaHue OMOJIOTUYECKOT0 pazHooOpasusl.
[IpyauHBI BBIMUPAHHUS BUIOB W IOMYJISIUH.
Coxpanenue reHOpOHIA M PEUHTPOIYKIIMS.
CoxpaHeHue JKOCUCTEM.  buonormyeckuii
MOHHUTOPHHT ¥ OMOMHINKAIIHSL.

TemaTn4yeckoe NJIAaHUPOBaHHE
10 kaxace

Ba3oBblii ypoBenb — 68 yacon
Yray0seHHbli ypoBenb — 102 gyaca

Ha3Banmue pa3nena KoauuecTBo 4yacoB
Ha 0230BOM yYpOBHe HA yri1y0J1eHHOM
YPOBHE
buonorus xak Hayka. MeTOIbI HAYYHOTO 2 2
TTO3HAHUS
MoJieKynbl U KJIETKH 9 12
Krnetounsie CTpyKTYphI ¥ UX (PYHKITHH 5 6
OO0ecrieucHre KIICTOK YHEPTHEH 5 8
Hacnencteennas uadopmanus u 6 14
peaym3anus ee B KJICTKe
WNunuBuayanbHOE pa3BUTHE U 8 12
pa3MHOKEHHUE OPTaHU3MOB
OcHOBHBIE 3aKOHOMEPHOCTH SIBJICHUI 6 14
HACJICJICTBEHHOCTHU
OcHOBHBIE 3aKOHOMEPHOCTH SIBJICHUH 6 12
W3MEHUYUBOCTH
['eHeTHMYEeCKHE OCHOBBI MHINBHIYAIBHOTO 6 10




pa3BHUTHS

I'eHeTuka yenoBeKa 7 10

PesepBHOE Bpemst 8 2
Hmozo 68 102

TemaTuueckoe mianuposanue 11 kiaace

ba3oBblii ypoBenb — 68 yacon
Yray0aennsblii ypoBenb — 102 yaca

Ha3Banue pa3nena KoaunuecTBO 4acoB

Ha 02a30BOM YpOBHE | HA YIJIy0JIEHHOM

yYpOBHeE

Bo3HukHOBEHUE U pa3BUTHE 5 10
HBOJIIOIMOHHON OMOJIOTUH
MexaHu3MBbI YBOJTIOIHN 18 28
Bo3HUKHOBEHME M pa3BUTHE )KU3HU Ha 5 10
3emiie
Bo3HUKHOBEHHE 1 pa3BUTHE YeIIOBEKA — 5 10
aAHTPOTIOTEHE3
Cenexiys 1 OMOTEXHOIOTHUSA 3 8
Opranu3Mbl 1 OKpyKarolas cpeia 8 14
Coo011ecTBa U YKOCUCTEMBbI 8 12
buocdepa 4 6
buonornueckre OCHOBBI OXpaHBbI 2 4
TIPUPOJIBI
Pe3epBHOe Bpemsi 10 2
Hmozo 68 102




