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1. HOACHUTEJIBHASA 3AITUCKA

Pabouas nporpamma o 6uosioruu 10-11 kaccoB pazpaboTaHa B COOTBETCTBHUU C:

- @enepanbHbIM 3aKkoHOM 0T 29.12. 2012 Ne 273-®3 « OO0 ob6pazoBanuu B Poccuiickoit
denepauuny;

- [Ipukazom MunoOpnayku ot 17.12.2010 Ne 1897 «O6 yrBepxknenun ®I'OC ocHoBHOTO 00111€TO
o0pa3oBaHUs;

- [Ipukazom Munnpocsemienus ot 11.12.2020 Ne 442 «O6 yrBepxaeauu [lopsiaka opranu3anuu u
OCYILIECTBIICHUSI 00pa30BaTENbHOM  JIEATENBHOCTH IO OCHOBHBIM  00IIe00pa3oBaTeIbHbIM
mporpaMMaM- 0oOpa30BaTeNbHBIM IMpOrpaMMaM HauyaJlbHOrO OOIEro, OCHOBHOTO OOIIETr0 U
cpenHero oOuiero oOpa3oBaHUsS» (pacmpocTpaHsieTcss Ha HpaBooTHoueHUs A0 1 centsOps 2021
rojaa);

- Ilpuxazom Munnpocemienust ot 11.12.2020 Ne 712 «O BHeceHMM H3MEHEHUN B HEKOTOpHIE
(benepanbHbIE TOCYJAPCTBEHHBIE 00pa30BaTeIbHbIC CTAHIAPTHI 00IIEr0 00pa30BaHUs MO BOIIPOCaM
BOCIIUTaHUS 00YYaIOIIHXCS,

- [Ipukazom Munnpocsemenus ot 22.03.2021 Ne 115 O6 yrBepxkaenun [lopsinka opraHuzanuu u
OCYILIECTBICHUSI O0pa30BATENbHOM JIEATENBHOCTH IO OCHOBHBIM  OOIIe00pa3oBaTeIbHBIM
mporpaMMaM- 0Opa3oBaTelbHBIM TMpOrpaMMaM HadajJbHOTO OOINEro, OCHOBHOTO OOIIEro Hu
cpenHero obmiero obpa3zoBaHus» (pacHpocTpaHseTcss Ha MpaBooTHomieHus ¢ 1 centsopsa 2021
rona).

- OOIT OO0 MBOY Hlkomsr Ne 35 r.o. Camapa;

-IIpumepHoii paboueii nporpammel. buonorus. [IpenmerHas muausS yueOHUKOB «JIuHMSA xu3Hm». 10
-11 kmaccer: yue6. [Tocobue st obmeoOpa3oBar. opranm3anuii: yriayon. yposens/B.B. [laceunuk,
I'.T'. IBenos, T.M. Edumona. - M.: [Ipocsemnienue, 2019.

U OpPUEHTHMPOBAaHAa Ha MCIIOJIb30BaHHE Y4eOHO-METOAMUYECKOro KOMILIEKTa moja pepakuueit B. U
CuBorunasosa:
1. buonorus.10 kmace: yue6. mist 061eo0pa3oBar. opraHu3alyii: yryd. ypoBeHb/ OA. pell.
B.B. [Taceunuka. — M.: [IpocBemnienue, 2019. (JIunus xu3Hm)
2. buonorus.11 kiacc: yue6. s o0meo0pa3oBar. opranu3aluii: yryd. ypoBeHb/ MOA. pell.
B.B. [Taceunuka. — M.: [IpocBemienue, 2019. (JIunus xu3Hmn)

B 10 -11 kmaccax Ha usydenue npeameta «buosmorus» orBomutcs 272 vaca: 136 (4
yaca B Hezenmio) B 10 kiacce, 136 (4 gaca B Heneno) B 11 kiacce.

OcHOBHBIE HeJIn H3Yy4YCHHA OUOIOTHH:

-COHATU3ANMA O0YJaIOIUXCs KaK BXOXKJIEHHE B MUP KYJIbTYPbl M COLMAIBHBIX OTHOILICHUH,
obecrieynBaroNas BKIOYEHUE 00yUYaloMMUXCsl B Ty MM UHYIO IPYIIY MK OOIIHOCTh — HOCUTEIS
€€ HOpM, LIEHHOCTEH, OPUEHTAllNi, OCBAWBAEMBIX B IPOLECCE 3HAKOMCTBA C MHUPOM JKHBOU
MIPUPOJIBI;

-npuodieHne K MO3HABATENLHON KYJIbTYpe KaK CHUCTEME MMO3HABATEIbHBIX (HAYYHBIX) IIEHHOCTEH,
HAaKOIUIEHHBIX 00IIECTBOM B cpepe OMOIIOTHIECKO HAyKH.

-OPUEHTALMSA B CUCTEME 3THYECKUX HOPM M LIEHHOCTEM OTHOCUTEIBHO METOAOB, PE3YJIBTATOB U
JOCTUKEHUH COBPEMEHHOM OMOJIOTMYECKON HAYKU;



-pa3’BUTHE [I03HABATEIbHBIX KAa4yeCTB JIMYHOCTH, B TOM YHUCIIEC II03HABATEJIBHOIO HMHTEpEca K
M3YYEHHIO O0IIUX OMOJIOTMYECKHUX 3aKOHOMEPHOCTEH U CaMOMY MPOLIECCY HAYYHOTO IMO3HAHMS;

-OBJIaJleHHe Y4eOHO — MO3HABATEIbHBIMU M IIEHHOCTHO — CMBICIIOBBIMH KOMIIETEHTHOCTSIMU IS
(dbopMHpOBaHUS TIO3HABATENILHOW M HPABCTBEHHON KYJIBTYpBl, HAYYHOTO MHUPOBO33PEHUS, & TAKKE
METOAOJIOTHEH OHOIOTMYECKOr0 SKCHEPUMEHTAa U 3JIEMEHTAPHBIMH METOAAMU OHOJOTHYECKOTO
SKCIIEPUMEHTA U 3JIEMEHTAPHBIMU METOIaMU OMOJIOTMYECKUX UCCIIEIOBAHUY ;

-(hopMHPOBAHHE HKOJOTMYECKOTO CO3HAHUA, LIEHHOCTHOI'O OTHOIICHHUS K XUBOM MPUPOJE U
YeJI0OBEKY.

3a11atm HN3YUYCHU OHOJIOTHH:

- opMHpOBaHUE CUCTEMBI OMOJOIMUECKUMX 3HAHUNH KaK KOMIIOHEHTA €CTECTBEHHO — HAy4HOMH
KapTUHBI MUDA;

- pa3BUTHE JIMYHOCTH  OOydYaroIUXcs, MX HMHTEUICKTyalbHOE U  HPABCTBEHHOE
COBEPILUEHCTBOBaHHE, (OPMUPOBAHUE Y HUX T'YMAHUCTHUECKUX OTHOLIEHHH M 3KOJOTMYECKH
11€J1ec000pa3HOro NOBEJCHUS B OBITY U TPYAOBOW AEATENbHOCTH;

- BbIpa0OTKa IOHMUMAaHMs OOILIECTBEHHOW MOTPEOHOCTH B Pa3BUTUM OMOJIOTHM, a TaKKe
dbopMHpOBaHKHE OTHOIIEHHS K OHMONOTMM KaK K BO3MOXKHOW oOjacTu Oyaylied NpakTU4ecKOon
JESTEeIbHOCTH.

Mecto npeamera B yueoHom miiase MBOY Hlkoast Ne 35 r.o. Camapa

10 kimacc 11 kmacc
4 gyaca 4 gaca
136 136
Hroro B 10-11

KJtaccax 272 yaca

2. INTAHUPYEMBIE PE3YJIBTATHBI U3YUEHUSA YUEBHOI'O IPEJIMETA

JInyHOCTHBIE pe3yJIbTAThI:

- peanm3amus ATHYECKUX YCTAHOBOK IO OTHOIIEHUIO K OWOJOTMYECKUM OTKPBITHUSM,
WCCIICIOBAHMSIM U UX pE3yJIbTaTaMm;

- TIpU3HAHHUE BBICOKOW IIEHHOCTH KH3HU BO BCEX €€ MPOSIBICHUSX, 3/I0POBBSI CBOETO U JAPYTHUX
JIOJIeH, peanu3ains yCTaHOBOK 3/TOPOBOTO 00pasa ®KHU3HU;

- ¢(OpMHUPOBAHHOCTH ITO3HABATEIFHBIX MOTHBOB, HAIIPABJICHHBIX Ha IMOJIyYeHHUE HOBOTO 3HAHHUS
B oOmactu OWOJOTMH B CBsI3U ¢ Oyaymied mpodeCcCHOHATBHOW ACSTENBHOCTHIO WM OBITOBBIMU
npoOjeMaMH, CBSI3aHHBIMH C COXpPAaHEHHEM COOCTBEHHOTO 370pPOBbSI M  IKOJOTHYECKOU
0€30MacHOCTH.

MeTtanpeaMeTHbie pe3yJibTaThl:



- OBJAaACHUEC COCTAaBJIAOIINMU HCCHeI[OBaTeHBCKOfI n HpOCKTHOI\/JI ACATCIIBHOCTH, B TOM YHUCJIIC
YMCHHUEM BHUICTH HpO6HeMy, CTaBUTb BOIIPOCHI, BBIABUIaTb THUIIOTC3bl, JaBaTb OIIPCACICHUSA
IIOHATHUAM, KHaCCI/I(bI/II_[I/IpOBaTB, Ha6JHOI[aTB, OpOBOAUTE OSKCHCPUMCHTBI, [JCJIAaTb BbIBOALBI H
3aKJIFOUCHHUS, OOBSICHATD, JOKA3bIBaTh, 3AIUINATH CBOU HIICH;

- yMeHHe paboTaTh C pa3HbIMH HCTOYHUKAMH OHOJOrMYECKOW HHPOPMAIMH: HAXOIUTh
OMOJIOrMYECKYI0 MH(POPMAIIUIO B PA3JIMYHBIX UCTOYHUKAX (TEKCTe ydeOHHMKA, HAYYHO- MOMYJISIPHOI
JuTepaType,  OMOJIOTHUECKMX CJOBapsX M  CIPABOYHHKAX), aHAJIU3UPOBATH M OLICHUBAThH
uH(pOpMAIIHIO, TPEOOPA3OBLIBATH €€ U3 OJHON (GOPMBI B IPYTYIO;

- YMCHHC aJICKBATHO HUCIIOJb30BATh PCUCBBIC CPCACTBA I NUCKYCCUU U apryMCHTAllUU cBOCH
mo3unun, CpaBHUBATL PA3HBIC TOYKHU 3PCHUA, APryMCHTHUPOBATH CBOKO TOYKY 3pPCHUA, OTCTAHMBATH
CBOIO TTO3UIIHIO;

- CII0OCOOHOCTD BBHIOMPATH 1I€JIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JCHCTBHUSX, MOCTYIKAX IO
OTHOIICHUIO K HBOH MIPUPOJIE, 3I0POBBIO0 CBOEMY U OKPYIKAIOIIHX.

IIpenmeTHble pe3yJbTAThI:
B no3HaBaTe/ibHOM (MHTEJUIEKTYaJIbHOI) cepe:

- XapaKTEepPHCTUKA COJIEPKAHUA OMOJIOTHUECKUX TEOPHH (KJIETOYHOH TEOpHH, IBOIIOIMOHHOMN
teopun Y. Jlapsuna), yuenuss B.M. Bepnaackoro o Owocdepe, 3akonoB [. Mengens,
3aKOHOMEPHOCTEW U3MEHUMBOCTH, BKJIaJa BBINAIONIMXCS YIEHBIX B Pa3BUTHE OMOIOTMYECKON HAYKH;

- BBIJCTICHHE CYIIECTBEHHBIX IPH3HAKOB OMOJOTHYECKUX OOBEKTOB (KJIETOK, OpPraHM3MOB,
BUJIOB, HKOCHUCTEM, Omocdepbl) M IpoleccoB (0OOMEH BELIECTB, Pa3sMHOXKEHHUE, AEJICHHUE KIETKH,
OIJIOJIOTBOPEHHE, JEeMCTBUE MCKYCCTBEHHOTO M  €CTECTBEHHOro OTOOpoB, (opMupoBaHHE
IpUCHOCOOJICHHOCTH, 00pa3oBaHHWE BHUAOB, KPYrOBOPOT BEIIECTB M IpPEBpAlllEeHHUE SHEPruu B
IKOCUCTEMax U Ouocdepe);

- oObsicHeHHe ponu Ouosornu B (OPMUPOBAHMM HAYYHOIO MHPOBO33PEHMS: BKIajJa
OMOJOrM4YecKuX Teopud B (POPMHpPOBAHME COBPEMEHHOW €CTECTBEHHOHAyYHOW KapTHHBI MUDA;
OTPHLIATEIILHOTO BIIMSHUS AJIKOTOJII, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB HAa Pa3BUTHE 3apO/bIlIa
YeJIOBEKa; BIMSHUS MYyTarceHOB Ha OpPraHM3M YeJIOBEKa, IKOJOTMYECKUX (PaKTOPOB HA OPraHU3MBI;
IPUYMH 3BOJIOLNH, U3MEHSAEMOCTH BUIOB, HAClIEACTBEHHBIX 3a00JI€BaHUM, MyTalMi{, YCTOHYUBOCTH
U CMEHBI DKOCUCTEM;

- NPOBEJICHUE JI0KA3aTeNILCTB (apryMeHTalllsl) €IUHCTBA KHUBOM M HEXXHUBOM NMPHPOJIBI, POACTBA
KHUBBIX OPraHU3MOB; B3aMMOCBSI3€Hl OpPraHU3MOB M OKpYXawlleil cpeipl; HEoO0XO0AUMOCTH
COXpaHEHUs] MHOT000pa3usl BUIOB;

- YMEHHE M0JIb30BaThCsI OMOIOTUYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

- pelleHue DJJIEMEHTAPHBIX OWOJIOTMYECKHUX 3a/lad, COCTaBJIE€HHE JJIEMEHTApHBIX CXEM
CKPEIIMBAHUS U CXEM MEPEHOCA BEIIECTB U DHEPIHH B SKOCUCTEMaX (LIeTH MUTaHus);

- onHcaHue ocobel Mo MOp(OJIOrHUECKOMY KPUTEPHIO;

- BBIABJICHHE H3MEHUYMBOCTH, MPUCHOCOOICHUN OpPraHM3MOB K Cpele OOMTaHUs, UCTOYHUKOB
MYTareHoB B OKpY’Kalollel cpene (KOCBEHHO), aHTPOIOI€HHBIX M3MEHEHHH B DKOCHUCTEMax CBOEH
MECTHOCTHU; U3MEHEHUH B 9KOCHCTEMax Ha OMOJIOTMYECKUX MOJEIISX;

- CpaBHEHHE OHOJIOTHYECKUX OOBEKTOB (XMMHYECKHUN COCTaB JKMBOM W HEKUBOM MPUPOIHI,
3apOJbIIIa YEJIOBEKA U APYTMX MIIEKOIUTAKONINX, TPUPOJHBIE S3KOCUCTEMBI U arpO3KOCHCTEMBI CBOEH



MECTHOCTH), TIPOIECCOB (€CTECTBEHHBI M WCKYCCTBEHHBI OTOOp, TOJIOBOe U Oecroyioe
pa3MHOXEHHE) T GOPMYITHUPOBKA BEIBOJIOB HA OCHOBE CPaBHEHUSI.

B 1eHHOCTHO — OpueHTallMOHHOM cdepe:

- AQHAJIM3 MW OLCHKA pPAa3JIMYHBIX THUIIOTC3 CYHMIHOCTH JKU3HH, IMMPOUCXOKIACHHA UYCIIOBCKA U
BO3HHKHOBEHUS JKU3HH, ITI00AJIBHBIX YKOJOTHYECKUX MPOOJIEM U MyTeH MX pEIIeHUs, MOCIEeICTBUIM
COOCTBEHHOM JEATEIHLHOCTH B OKpYXKaIOIIEH cpese; Ononornyeckod MHPOpPMALUK, TOITy4aeMOn U3
Pa3HbIX UCTOYHUKOB,

- ONCHKAa OTUYCCKHUX AaCIICKTOB HCKOTOPBIX I/ICCJIGI[OBaHI/Iﬁ B o00lacT OHMOTEXHOIOTHHU
(KJIOHUpOBaHUE, UCKYCCTBEHHOE OIUIO0TBOPEHUE, HAIIPABICHHOE U3MEHEHUE FeHOMA).

B cdepe TpynoBoii nesiTeJIbHOCTH:

- OBJIQJICHUE YMEHHUSAMU M HaBbIKAMU IIOCTAHOBKM OHOJOIMUYECKUX 3KCIIEPUMEHTOB U
OO0BSICHEHUS UX PE3yJIbTaTOB.

[IpeameTHble pe3yabTaThl

BLIHyCKHHK HAY4YMUTCH: BBIHYCKHI/IK moJIy4YuT BO3MOYKHOCTH

HAY4YMTbCHA:

10-11 xkaace

» OIIEHHUBAaTh pOJIb OHOJOTHYECKUX

OTKpBITHfI n COBPEMCHHBIX
WCCJIEIOBAHUM B Pa3BUTHUH HAyKH
U B HpaKTH‘IeCKOﬁ ACATCIIbHOCTH

JIIOAEH;

OIICHUBATh pOJb OWOIOTUHU B
dbopMupoBaHUU COBPEMEHHOI
Hay4YHOU KApTUHBI MHDpa,
HpOFHO3I/IpOBaTB HepCHeKTI/IBBI

pa3BUTHS OMOJIOTHH;
YCTaHABJIMBATh U XapaKTEPHU30BaTh
CBSI3b OCHOBOITOJIATAIOIIIHX
OMOJIOTNYECKUX TOHATHH (KIIEeTKa,
OpraHusM,  BHJ,  3KOCHCTEMa,
ouocdepa) C
OCHOBOITOJIATAIOIIMMU TOHSATHSAMU
JPYTUX €CTECTBEHHBIX HAYK;
00OCHOBBIBAaTh CHUCTEMY B3IJIS0B
Ha KMBYIO TIPUPOJYy U MECTO B HEH
YeIoBeKa, TIPUMEHSIS

OpPraHW30BBIBATE W  TPOBOJIUTH
WH/IUBUYaJIbHYIO

HCCIIEIOBATEIBCKYIO JeSITETHbHOCTD
1o Ouonoruu (Uau pa3pabaThIBaTh
WHIUBUYaIIbHBII IPOEKT):
BBIJIBUTaTh TUIIOTE3HI,
IUIaHUPOBaTh paboTy, OTOMpaTh U
peoOpa3oBbIBaTh  HEOOXOIUMYIO
uHpopmaruto, MPOBOJUTH
OKCIIEPUMEHTHI,

UHTEPIPETHPOBATh  PE3YJbTATHI,
JenaTh ~ BBIBOJBI HA  OCHOBE
MOJTy4EeHHBIX
NpPEJCTaBIATh  MPOAYKT  CBOUX
HCCIICIOBaHUIA;

MIPOTHO3UPOBAThH MOCIIECTBHS
COOCTBEHHBIX  HCCIIEIOBAaHMH ¢

pE3yJIBTaTOB,

Y4€TOM  OSTHYECKMX HOPM H
HKOJIOTMYECKUX TPEeOOBAHUI;
BBIJIETISATH CYILECTBEHHbBIE




OMoNIOTHYECKHE TEOPHH, YUYCHHS,

3aKOHBI, 3aKOHOMEPHOCTH,
IOHUMATh TPaHUIIBI 174
PUMEHUMOCTH;

MIPOBOJIUTH y4eOHO-

HCCJIEIOBATEIbCKYIO IEITEIbHOCTD
o Ouosoruu: BBIJIBUTATh
TUIOTE3Bl, IJIAHUPOBaTh padoTy,
orOupath W  1peoOpa3oBHIBATH
HEO0OXOIUMYIO nH(}OpPMAIIHIO,
IIPOBOAUTH IKCIIEPUMEHTHI,
UHTEPIIPETUPOBATh  PE3YJIbTATHI,
JenaTh  BBIBOJIBI HAa  OCHOBE
MOJTy4YEHHBIX PE3y/IbTaTOB;
BBISIBJISITD u 000CHOBBIBATh
CYILIECTBCHHBIC 0COOEHHOCTH
pa3HbIX YpOBHEW OpraHu3alHu
KU3HU;

YCTaHABIIMBATh CBSI3b CTPOEHUS U
byHKIMi OCHOBHBIX
OMOJIOTHYECKHX  MaKpOMOJEKYII,
UX POJb B Ipolieccax KIETOYHOTO
MeTabo0IN3Ma;

pemiath 3a7adyd Ha OIpeAeTeHHe
MOCJIE0BATENbHOCTH
nykieotunos JIHK wu wPHK
(MPHK), antukogonoB TPHK,
MOCJIE0BATENBHOCTH
AMUHOKHUCIIOT B MOJIEKyle Oernka,
NPUMEHSISl 3HAHUSA O PEaKIUsIX
MaTPUYHOTO CUHTE3a,
TEHETUYECKOM KOJE, TPUHIINIIE
KOMIUIEMEHTApHOCTH;

JienaTh BBIBOABI 00 W3MEHEHUSX,
KOTOpbIE MPOU30MIYT B MpoIeccax
MaTpUYHOTO CHHTE3a, B Cllydae
U3MEHEHHUs I0CJIEI0BaTEIbHOCTH
HykieotusioB JIHK;

CpaBHHUBATh (Pa3bl EINCHUS KIETKU;
pelath 3aJladyd Ha OINpelesieHue U
CpaBHEHHE KOJIMYECTBa
TE€HETHUYECKOT0 Martepuana
(xpomocom u JIHK) B xierkax
MHOTOKJICTOYHBIX OpPraHU3MOB B

OCOOCHHOCTH KU3HEHHBIX I[UKJIOB
NPEJCTaBUTENICH pa3HBIX OTICIOB
pacTeHH H THUIIOB JKHBOTHBIX;
n300pakaTh LUKIBl Pa3BUTHS B
BUJE CXEM; aHAJIW3HPOBaTh M
HCITIOJIB30BaTh B pEILICHUH
y‘Ie6HBIX U HCCICOOBATCIIBCKUX
3aaq uH(pOpPMAIIHIO 0
COBpeMeHHBIX HUCCJICOOBAHUAX B
6I/IOHOFI/II/I, MCAUIIMHE U DKOJIOTHH,
apryMEHTHUPOBAaTh HEOOXOIUMOCTh
CHHTE3a E€CTECTBCHHOHAYYHOTO U
COIMOI'YMAaHUTAPHOTO 3HAHHUSA B

AIOXY nH(OPMALIMOHHOU
UBUIIN3AIUY;

MOJIEIUPOBATh U3MEHEHUE
KOCUCTEM o BIIMSTHUEM

pa3nmuyHBIX ~ Tpynn  (akropoB
OKPYKaIOIEH Cpeibl;

BBIABJIIITH B mpouecce
HCCIICIOBATENIHLCKON JIeATEIbHOCTH
IOCJIICACTBHA AHTPOIIOI'CHHOI'O

BO3JCHCTBUSI  HAa  3KOCUCTEMBI
CBOET0  peruoHa, Ipejaiararb
CIocoObl CHU)KEHHUS
AHTPOIIOTEHHOTO BO3/ICHCTBHS Ha
HKOCHCTEMBI;

UCIOJIb30BaTh npuoOpeTeHHbIE
KOMIIETEHIIMM B  MPAKTHYECKOM
JESTEIbHOCTH U MTOBCEJHEBHOM
KHU3HH, U1 TpUOOpEeTeHHs OmbITa
JeSITeIbHOCTH, TPeIIIeCTBYONIEH
npodeccuoHanbHOM, B  OCHOBE
KOTOPOW JIGKUT OHOJIOTUS Kak
yueOHBIN MpeIMeT.




pa3HbIX (azax KIETOYHOTO IHKIIA,
BBISIBIISITh CYILIECTBEHHbBIC
MpU3HAKU CTPOEHHUS  KJIETOK
OpraHM3MOB  pPa3HbBIX  LAPCTB
JKUBOM TPUPOIBI, YCTaHABIUBAThH
B3aMMOCBS3b CTPOEHUS U (PyHKIMN
4acTel U OPraHOUIOB KIIETKU;
000CHOBBIBAThH B3aUMOCBS3b
MJIACTUYECKOTO U IHEPTreTUYECKOTO
OOMEHOB; CpaBHMBATh IIPOLIECCHI
MJIACTUYECKOTO U IHEPTEeTUYECKOT0

OOMEHOB, MIPOMCXOASIINX B
KJIETKaX JKUBBIX OPTraHU3MOB;
OTIPEICTIATh KOJIMYECTBO

XpOMOCOM B KIJICTKax paCTeHI/Iﬁ
OCHOBHBIX OTACJIOB Ha Pa3HbIX
oTallax XU3HCHHOT'O IIMKJIA,

peiiatb I'CHCTHYCCKHUEC 3aJjadrd Ha
III/IFI/I6pI/II[HOG CKpClIMBaHHUC,
CHOCIIIICHHOC (B TOM YHUCJIC
CHOCIIIICHHOC C HOJ'IOM)
HaCJICAJOBAaHUC, AHAJIU3UPYIOIICC
CKPCIHIUBAHUEC, IMPHUMCHAA 3aKOHBI

HACJIEACTBEHHOCTHU H
3aKOHOMEPHOCTHU CIIETIJICHHOTO
HACJICJOBaHU,

pacKpbIBaTh TIPUYUHBI

HACJIC/ICTBEHHBIX  3a00JieBaHUil,
apryMeHTHpOBaTh HEOOXOAMMOCTb
Mep  NpeaynpekAeHUs  TaKux
3a00JICBaHHUI;

CpaBHUBaTb  pa3Hble  CHOCOOBI
PASMHOXCHUA OPraHU3MOB;
XapaKTEPU30BaTh OCHOBHBIC 3TAIlbI
OHTOTEHE3a OPTaHU3MOB;

BBIABIIATH IMPUYIUHBL u
CYIIIECTBEHHbBIE NPU3HAKH
MOIU(PHUKAITMOHHON "
MYTallHOHHOU U3MEHYHBOCTH;
000CHOBBIBATh poJib
U3MCEHYNBOCTHU B €CTECTBECHHOM H
HCKYCCTBEHHOM 0TOOpE;
000CHOBBIBAaTh 3HAYEHHE pPa3HbBIX
METO/IOB CEIIEKIIMU B CO3JIaHUH




COPTOB pacTeHui, opoJ

KHUBOTHBIX n mTaMMOB
MHKPOOPTaHU3MOB;
000OCHOBBIBATh IMPUYUHBI

U3MEHSEMOCTH U MHOrooOpasus
BUJIOB, IIPUMEHSISI CUHTETHUUYECKYIO
TEOPHIO SBOJIIOLINY;
XapaKkTepr30BaTh MOIYJSIUIO KaK
€IMHUILy OJBOJIOIHMH, BHUJA Kak
CHCTEMAaTHYECKyl0 KaTerOpuio0 H
KaK pe3ysbTaT 3BOJIOIHH;
yCTaHaBJIUBATh CBSA3b CTPYKTYPHI U
CBOWCTB 3KOCUCTEMBI;

COCTaBJIATh ~ CXEMbl  IepeHoca
BEILIECTB U SHEPIHMU B HKOCHUCTEME
(cern mnuTaHUs), NMPOTHO3UPOBATH
X M3MECHEHHUS B 3aBHCHMOCTH OT
U3MeHEeHHs (PaKTOPOB CPEIIbI;
apryMEHTHPOBAaTh  COOCTBEHHYIO
HO3MLIMI0 IO  OTHOIIEHHIO K
9KOJIOTUYECKUM  IpobiiemMaM |
HOBEJICHUIO B IIPUPOHOM cperie;
000CHOBBIBATh HE00X0IMMOCTh
YCTOWYUBOTO pa3BUTHS KaK
YCIIOBUS COXpaHEHUs Orocepsl;
OLICHUBATh  MpPAKTUYECKOE U
ATHYECKOE 3HAUEHUE COBPEMEHHBIX
UccleloBaHMH B Ouosoruw,
MeUIUHE, HKOJIOTUH,
OMOTEXHOJOTMH;  OOOCHOBBIBATH
COOCTBEHHYIO OIICHKY;

BBISIBIISATh B TEKCTe
OHMOJIOrNYECKOro coJiepKaHus
npo0IeMy 1 apryMEHTUPOBaHHO ee
OOBACHATE;

NPEICTABIIATh OMOJIOTUYECKYIO
uHpOpMallMI0O B BHJE TEKCTa,
TaOJIULIBL, CXEMBI, rpaduka,
JMarpaMMbl U JIeNlaTh BBIBOJBI Ha
OCHOBaHUU MPECTaBICHHBIX
JTAHHBIX; npeoOpa3oBEIBATH
rpaduk, Tabmuy, JaUarpammy,
CXeMy B TEKCT OHOJOrHYEeCKOro
COJIepIKaHUSI.




3.COAEP KAHUE YYEBHOI'O IPEJJMETA

Buogorusa. 10 kaacc

Baenenue. buonorus kak KOMIUIEKC HAYK O JKUBOM IPUPOJIE.

buonoruss B cucteme Hayk. CoBpeMeHHbIE HanpaBiaeHus B Oronoruu. Cesi3b OMOJIOTHHU C
IpYTUMH HayKkaMd. BeirmonHeHne 3aKOHOB (M3MKM M XMMUM B JKUBOW mnpupone. Cunte3
€CTECTBEHHOHAy4YHOI'0O M COLMOTYMAHUTAapHOIO 3HAaHMWA HAa COBPEMEHHOM JTale pa3BUTHUSA
uuBuian3anuu. [Ipaktuueckoe 3HadeHHE OMOJOTMYECKUX 3HaHUM. buojoruueckue cUCTEMbl Kak
npeaMmer usydeHus Ouosnoruu. OCHOBHBIE TPUHIMIIBI OpPraHW3alUU W (HYHKIMOHHUPOBAHUS
OMOJIOTUYECKUX CHCTEM. BHOJOrMUYecKre CHCTEMBl Pa3HBIX YPOBHEHW opraHu3amuu. [ Wmoressl u
TEOPHUH, UX POJb B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MHpa. MeTo.ibl
HAay4HOTO IIO3HAHUS OPraHUYeCKOro Mupa. OKCIEpUMEHTalbHble METOAbl B OHOJIOTHUH,
cTaTucTHyeckas 00paboTKa JaHHbIX.

CoBpeMeHnHble HampaBieHuss B Ouosiorud. CBs3b OHOJIOTMM C JPYTUMH HayKaMHu.
BrimonHenne 3akoHOB (M3WKM W XHMUU B KHUBOH mpupoae. CHHTE3 €CTECTBEHHOHAYYHOTO H
COLIMOTYMaHUTAapHOTO 3HAHMS HAa COBPEMEHHOM JTale pa3BUTHUs LuBwiIM3anuu. [Ipakruueckoe
3HaueHUe OMOJIOrMYECKUX 3HAHUU. buonormyeckue cucTeMbl Kak NMpeAMET HW3Y4YeHHs] OHMOJIOTHU.
OcCHOBHbIE  TNPUHLUMIBI  OpraHu3aluM U  (QYHKIMOHUPOBAHUS  OUOJIOTHUYECKUX  CHCTEM.
buonornueckue cHUCTEMBl pa3HBIX YpPOBHEH OpraHusanuy. [Wmore3sl U TEOPUU, HUX POJIb B
(hopMHPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHpa. MeToabl HayyHOr'O MO3HAHUS
OpPraHUYecKOro MHpa. DKCIEepUMEHTAJbHbIE METOJbl B OHOJOIMM, cTaTHCTHYecKas oO0paboTka
JAHHBIX.

JemoncTpanus

[Toptpersl  yuenbix. Cxembl: «CBsi3pb OHONOrMHM C JIpyrdMH Haykamu», «Cucrema
Ouosornyeckux Hayk», «buosorndyeckue cuctembl», «YPOBHH OpraHM3allUd >KUBOW NPHPOJIBD»,
«CBoiicTBa ®UBOM MaTtepun», «MeTo/bl TO3HAHUS )KUBOW TPUPOJIBI».

JlaGopatopHbie paboThI

1. Hcnonb3oBaHuE pa3IMYHBIX METOAOB MIPH U3yYEHUH OMOJIOTHYECKUX OOBEKTOB.
2. MexaHU3Mbl CAMOPETYIISIHH.

KoHTponbHbIe paboThI
1. BxopnHas kOHTposbHas paboTa.

Paznen 1 MonexkynspHblii ypOBEHb

MonexkyispHble OCHOBBI KU3HH. MakpodJIeMeHTbl U MHKpOdJIeMeHThl. Heopranmdeckue
BemiecTBa. Boma, ee ponab B kuBOM mnpupoxpe. I'mapoduinbHOocTs M ruapodobHOCTh. Poinb
MUHEpAJIbHBIX coJiel B kiieTke. OpraHnyeckue BeUlecTBa, MOHATHE O PErYJISIPHBIX U HEPETYISIPHBIX



ouonomumepax. Jlunmuapl, ux crpoeHne. DyHKUMH JUNHUAOB. YTIIEeBOAbl.. MoOHOCaxapuibl,
onurocaxapuabl U nomucaxapunasl. Oynkmum yrieBonoB. benku. CoctaB U cTpyKTypa OEnKoB.
Oyukimn 6enKoB. DepMEHTHI — OMOJIOTHYECKHE KaTanu3aTopbl. MexaHu3M JeicTBus (hepMEHTOB.
Hyxnennoseie kucnotel. JIHK: ctpoenue, cBoiicTBa, Mectononoxenue, Gpyakuuu. PHK: crpoenue,
Bunbl, pyHkiuu. AT®: crpoenue, pynkiuu. Butamuusl. HanorexHosnoruu B Ouosnoruu. Pemienne
3a/1a4 10 MOJIEKYJISIPHOU OMOJIOTHH.

JlaGopaTopHbie pabOThI

3.00HapyXxeHHe JTUIHI0B, YIIIEBOAOB, OEIKOB C TOMOIIbIO KAYECTBEHHBIX PEaKIU.
4. Karamutudeckasi akTHBHOCTh ()EPMEHTOB (HA IPUMEPE aMHJIA3bI).

Pa3znen 2 Knetounslii ypoBeHb

Krnerka — cTpykrypHas u (pyHKIMOHAJIbHAS €IUHHIIA OpraHu3Ma. Pa3BUTHE IHUTOJIOTHH.
CoBpeMeHHbIE METObl M3Y4eHHs KIIeTKU. KileTouHas Teopus B CBET€ COBPEMEHHBIX JAHHBIX O
cTpoeHuH U (QyHKIUAX KieTku. Teopus cumOuoreHe3a. OCHOBHBIE YaCTH U OPraHOUIbI KIETKH.
MembOpannbsie 1 HemeMmOpaHHbIe opraHoubl. CTpoeHHe U (QYHKIUU OUOJIOTHUYECKUX MEMOpaH.
Huromnasma. Ilutockener Opranouasl ABwxkeHus. SAnpo. CtpoeHue u (QyHKIMH XPOMOCOM
PuGocombl. DHpomnazmatuyeckas cetb. Bakyonmu. Kommnexke Tombmxu.  JIM3ocomsl.
Murtoxonapuu. [lnactunpl.  Bximrodenus. OCHOBHBIE OTIMYUTENBHBIE OCOOCHHOCTH KIIETOK
npokapuoT. OTIHYUTEILHBIE OCOOCHHOCTH KJIETOK JYKapuoT. BuUpychl — HekierodHas (opma
xu3HU. CriocoOBI repeiaui BUPYCHBIX MHPEKINN U MEpbl TPO(UIAKTUKNA BUPYCHBIX 3200JICBaHUN.
PerpoBupycer u mepst 60ps0s1 co CITN/Jom. Ilpuonsl. Bupycomnorus, ee mpakTHuecKoe 3HaUYeHHE.
Knerounsnii merabonusm. @DepMeHTaTUBHBIA XapakTep peakiuii OOMEHa BeIIeCTB. OTarlbl
SHEPreTHUeCKOro oomeHa. Al’poOHoe M aHa’poOHOe npixaHHe. PoNb KJIETOYHBIX OpPraHOWIOB B
mporeccax dHEpreTuueckoro oobmeHa. ABTOTpodsl u rereporpodel. DotocuuTes. Da3bl
dotocunTe3a. XemocuHTe3. HacnencTtBeHHas wuHpOpMAIMs W €€ peanu3alus B KIETKE.
['eneTnyeckuit Kkoa, €ro CBOWCTBA. ODBONIONHUA MpenacTaBieHuid o reHe. CoBpeMEHHBIC
MPEACTABJICHUSI O TeHEe U reHoMme. bruocuHTe3 Oenka, peakiMy MaTPUYHOTO CHUHTEe3a. Perymsius
paboThl TEHOB W TPOIECCOB OOMEHa BEHIECTB B KIeTKe. [ eHHas WHXXEHEepUs, TCHOMMKA,
nporeoMuka. Hapyrenue OMOXMMHUYECKHX TMPOIIECCOB B KIJIETKE I10J] BIUSHUEM MYTareHOB H
HapKOTEHHBIX BemecTB. KneTounslil nuki: uHTepdasa u aeneHue. MUTO3, 3HaU€HUE MUTO3a, (a3bl
MuTo3a. ComMaTuueckue W TOJIOBBIE KiIeTKH. Meio3, 3HaueHne Meino3a, ¢asbl meioza. Meiio3 B
JKA3HEHHOM LIMKJIE€ OpraHu3mMoB. DopMHUpOBaHUE IIOJOBBIX KJIETOK Y IBETKOBBIX PACTECHUU U
MMO3BOHOYHBIX JKUBOTHBIX. Perynsiuus JeneHusi KIETOK, HapyUIEHUs pPEryjsiquud Kak IpUYHHA
3a0oneBannid. CTBOJIOBBIE KIIETKH.

JeMoHcTpanyu

Cxewmbl, Tabmuipbl, ¢GparMeHTH BUACOGUIHBMOB M KOMIBIOTEPHBIX mporpamm: «CTpoeHue
Mostekynbl  Oenkay, «Ctpoenme wmoinekynsl JIHK», «Ctpoenme monexkynbsr PHK», «Ctpoenmue
KIeTkn», «CTpoeHue KIETOK MPOKapHOT M 3yKapuor», «CTpoeHue BuUpyca», «XpOMOCOMBIY,
«Xapakrepuctuka TeHay, «YaBoenme Mmoiekyiasl JHK», «®DorocunTes», «OOMEH BemecTB
MIPEBpALICHUS SHEPTUHU B KIIETKe», «/lenenue kietku (MUTO3, Meio3)», «I1onoBbie KiIeTKm.

JlaGopaTopHbie pabOThI

5. TexHuKa MHUKPOCKOITUPOBAHUS



HaGmoienue ma3monmsa u Jeria3Moan3a B KIETKaX KOXKHUIII TyKa.
[IpuroroBnenue, pacCMOTPEHUE U OMMCAHUE MUKPOIMPEIIAPATOB KIECTOK PACTCHHUIA.
HaGmoienne ABMKEHUS IUTOIIa3Mbl Ha IPUMEPE JIMCTA JI0/ICH.

© o N

CpaBHEeHHE CTPOCHHUS KJIETOK PACTEHH, )KUBOTHBIX, TPUOOB U OaKTEpUH.

[pakTuyeckas padora
1. PeuieHune 1eMEHTapHBIX 33124 [10 MOJICKYJISIPHOM OUOJIOTHH.
KonrponsHas pabora

2. IIpomexxyTtouHasi KOHTpOJbHAs paboTa

Pa3znen 3.0pranu3MeHHbI YpOBEHb.

OcoOeHHOCTH  OJHOKJIETOYHBIX, KOJIOHHAJIBHBIX W MHOTOKJIETOYHBIX OpPraHHU3MOB.
B3anMocBs3b TKaHel, OpraHoB, CUCTEM OPTaHOB KaK OCHOBA LIEJIOCTHOCTU opraHu3ma. OCHOBHBIE
MPOLIECCHI, MPOUCXOIAIIME B OpPraHU3Me: MUTAHUE W MHUILIEBAPEHUE, JBUKEHHUE, TPAHCIIOPT
BEILIECTB, BBIACICHHUE, Pa3paXKUMOCTh, pEryisuus y opranusmoB. llognep:kanue romeocrasa,
NpUHLMIT 00paTHOM cBsi3u. Pa3mMHOXeHue opraHu3MoB. becnosioe M 10JI0BOE pa3MHOXKEHHE.
JIBOItHOE OIUIOJIOTBOPEHHE Y IIBETKOBBIX pACTCHHU. Buabl OINIOJIOTBOPEHHUS Yy >KUBOTHBIX.
CriocoObl pa3MHOXKEHMsI Y pacTeHUH U KUBOTHBIX. llapreHorenes. OHToreHes. DMOpHOHAIbHOE
pazButue. IloctamOpronansHoe paszButue. [Ipsmoe u Henpsimoe pa3ButTue. JKU3HEHHBIC ITUKIIBI
pa3HBIX TPYNI OPraHu3MoB. Perynsnus WHAUBUAyaTbHOrO pa3BUTHs. [IpuumHbBl HapyleHH
Pa3BUTHUSI OPTaHU3MOB.

Hcropust BO3HMKHOBEHHS M pPa3BUTUS TE€HETUKH, METOJbl TE€HETHKU. [‘eHeTmueckue
TEPMHUHOJIOTUS ¥ cUMBOHKA. ['eHOTHT U (peHOTHN. BeposSTHOCTHBIN XapakTep 3aKOHOB M€HETHUKH.
3akoHbl HacyienCcTBEeHHOCTU. I'. MeHnens u ycioBusl X BBINOJIHEHUs. L{uTonornyeckne OCHOBBI
3aKOHOMEPHOCTEM HaclieoBaHUs. AHaIU3UPYIOIIEe CKpelMBaHUE. XPOMOCOMHasi TEOpHUs
HacneacTBeHHOCTH. ClerIeHHOe HaclieloBaHne, KpoccuHrosep. Omnpenenenue nomia. CrenjieHHoe
C TOJOM HacienoBaHue. B3aumosnelcTBuE alIeNbHBIX W HEaJIeNbHbIX TI'eHOB. ['eHeTnueckue
OCHOBBI MHJMBH1yaJIbHOTO pa3BUTHUsA. | eHeTHUEeCKOe KapTUPOBAHHUE.

I'eneTnka 4enoBeka, METOJbl M3YyYEHUs] T€HETUKH YeJIOBEKa. PernpomyKTHUBHOE 310pOBBE
yenoBeka. HacnencTBeHHbie 3a0051€BaHNs YeNOBEKa, UX MPEAYyNpeKIeHUE. 3HAUCHUE TeHETUKH IS
MEIHIINHBI, STUYECKUE aCTIEKThl B 001aCTH MEAUIIMHCKOW T€HETHUKH.

I'enotun u cpena. HenacnencrBeHHass u3MeHUMBOCTb. HopMma peakuuu mnpu3HaKa.
Bapuanuonnslii psa M BapuauMOHHash KpuBasd. HacneacTBeHHass W3MEHUYMBOCTh. Busl
HacJeACTBEHHON M3MEeHUYNBOCTH. KOMOMHATHBHAS M3MEHYUBOCTh, €€ HCTOYHUKH. MyTaluu, BUIbI
MyTaruid. MyTareHbl, UX BIHSHUE Ha OpPraHuW3Mbl. MyTalMu Kak NPUYMHA OHKOJIOTHYECKUX
3aboneBanuii. BHesiepHas HacneCTBEHHOCTh M M3MEHUNBOCTD. DNHUTCHETHKA.

Homectukauust u  cenekuuss. LleHTppl OJOMAalIHUBAaHUS  KUBOTHBIX M I[EHTPBI
MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHU. MeTonbl CeNeKIMu, WX TEeHETUYECKHE OCHOBBI.
HckyccTBeHHBIH OTOOp, €ro BUIBL. YCKOPEHHE M TOBBIINIEHHE TOYHOCTH OTOOpa C IMOMOIIBIO
COBPEMEHHBIX METOJIOB T€HETUKH B OMOTEXHOJIOTUU. [ eTepo3uc 1 ero uCIoab30BaHUE B CEICKIUU.
Pacmpenne  reHeTMdeckoro  pazHooOpasHs  CEJNEKUMOHHOIO  MaTepuasa:  MOJUIUIONANS,
OoTHajeHHas THOpUIW3alMsl, OKCIEPUMEHTAIBHBIA  MyTareHe3, KIETOYHAas  HH)XKCHEpUs,
XPOMOCOMHAsI MHKEHEPHs, TeHHAst HH)KeHepus. bro0e30macHoCTb.



JleMoHCTpanuu

Cxewmbl, TaOnuIbl, (GparMeHThl BHUICOPHIBMOB M KOMIIBIOTEPHBIX Mporpamm: «CrocoObl
Oecrosioro pasMHOXKEHHs», «OIUIOZOTBOPEHHE Y pAcTeHUH U KHUBOTHBIX», «HIUBUAyalbHOE
pa3BuTHE OpraHusMa», «MOHOTHOPUIHOE CKpeIuBaHue», «JUruOpuaHOEe CKpEUIMBaHHUEY,
«Ilepexpect xpomocom», «HemonHoe pgomuHMpoBaHHE», «CLEIUIEHHOE HacleJOBaHUEY,
«HacnenoBanue, cremneHHoe ¢ mnojom», «HacmenctBennsle Oosie3HHM 4enoBeKa», «BrusHue
QJIKOTOJIU3Ma, HAPKOMAaHUU, KYPEHHUs Ha HACJIeICTBEHHOCTH», «Myrtauuny», «MoaupukanroHHas
W3MEHUYUBOCTBY, «LleHTpbl MHOrooOpaszus U MPOUCXOXKIEHUS KYyJIbTYpHBIX pPacTEHUII»,
«UckyccTBennblit  otO0p», «['mbpummsanus», «lccnemoBanuss B 00JaCTH  OMOTEXHOJIOTHNY;
JEMOHCTPAllUM  JKUBBIX PACTeHHM, repOapHbIX SK3EeMIULIPOB, MYJsDKeH, Tabmuu, dotorpaduid,
WLTIOCTPUPYIOIIUX PE3yIbTAThI CEIEKIIMOHHOMN paboThl; MOPTPETOB U3BECTHBIX CEIEKIIMOHEPOB.

KonTponbHbie paboThI
3. HroroBas KOHTpOJIbHAS paboTa.
[ToBTOpeHue

Cucremarm3anusi yaeOHOT0 Marepuayia, OTpabaThIBalOT 3HAHUS M YMEHUS, HEOOXOIUMBIC IS
UTOrOBOU aTrTeCTalllH.

buonorusa. 11 kinacc

Bsenenue.
[IpencraBnenus o Hayke «OO11ast OMOIOTHSY , €€ 3aKOHOMEPHOCTSX U Pa3BUTHUH.

Paznen 1 [NonmynsiiioHHO — BUAOBOM YPOBEHD

PasBute »sBomonnonHbIx wunend. Hayunsle B3maner K. Jlumwes wm K. b. Jlamapka.
OpomtonmonHass  teopuss Y. JlapBunHa. CBuueTenbcTBa  SBONIONUM  KUBOM  MPHUPOJBIL:
MaJIEOHTOJIOTUYECKUE, CPAaBHUTEIbHO-aHATOMUYECKUE, SMOpHOJIOTHYecKue, Ouoreorpaduyueckue,
MOJIEKYJIIPHO-TEHETUYECKHE.

PazButue npencrasnenuit o Buae. Bun, ero kpurepuu. [omymnsaius kak gopma cymecTBoBaHUS
BHJAa M KakK DJJEMEHTapHas eAWHMIA JBomonud. CHHTETHYECKass TEOpUS  DBOJIOLHH.
MHUKpPO3BOIIONMS U MaKpO3BOMIOLHMA. J[BUXKYyIIHME CHUIIBI 3BOJNIOIMM, MX BIMSHUE Ha TeHO(OHI
nonynsuuu. Jpeiid reHoB u ciydaiiHble HEHaNpaBlI€HHbIE M3MEHEHHMS T€HO(OHAA MOMYJISIHH.
VYpaBuenne Xapau—BaiinO6epra. MoneKyaspHO-TEHETUYECKHE MEXaHU3MbI 3BOJIONHMHU. DopMbI
€CTECTBEHHOI0 O0TOOpa: JBIKYIAs, CTaOWIM3UpYIOIIas, IU3PYNTUBHAsA. OKOJOTHYECKOe U
reorpaduyeckoe BuaooOpa3zoBanue. HampaBinenuss u myTd 53BoioUud. DOpPMBI  HBOJIIOLMU:
JUBEpPreHIus, KOHBEpreHuus, mnapamuienn3M. Mexanusmbl agantanuid. Kossomromms. Pounb
HBOJIIOIIMOHHONW Teopuu B (OPMHUPOBAHMM €CTECTBEHHOHAYYHOH KapTHHBI Mupa. MHoroobpasue
OpPraHU3MOB U TPHUCIIOCOOJIEHHOCTh OPTaHW3MOB K Cpele OOMTaHHs KaK pe3yJbTaT 3BOJIOLMH.
[Mpuntuns! knaccudukanuu, cucremMaruka. OCHOBHbIE CHCTEMATUYECKHE TPYIIBI OPraHUYECKOTro
mupa. CoBpeMEeHHbIE OXO0bI K KJIACCH(PHUKAIIUNA OPTaHU3MOB.

JeMoHcTpauuu



JKUBBIE pPACTEHUS U JKUBOTHBIC, TepOapHBIE HK3EMIUISAPHI, KOJUICKIIMH, ITOKa3bIBAIOIINE
WHIVUBUAYAIBHYIO HM3MEHYMBOCTH W Pa3HOOOpasWe COPTOB KYJIBTYPHBIX PACTEHHUH M TIOPOJ
JIOMAIIIHUX >KUBOTHBIX, a TAKKE PE3YJIbTAThl IPUCITIOCOOICHHOCTH OPraHU3MOB K Cpe/ie OOUTaHUs U
pe3yNbTaThl BUA00Opa30BaHUs; IPUMEPHI TOMOJIOTUYHBIX U aHAJIOTMYHBIX OPraHOB, UX CTPOEHUS U
MIPOUCXOXKACHUS B MIPOLIECCE OHTOT€HE3a; CXEM, WILUTIOCTPUPYIOUINX MPOIIECChl BUA00Opa30BaHUs U
COOTHOIIIEHHE MTyTeH MPOrpecCUBHON OMOIOTMUECKOM 3BOIOIUH.

[TpakTnueckas pabota

1. Pemenwne 3a1a4 ¢ mpuMeHEHHEM 3akoHa Xapau-BaiinOepra (moaroroska k EI'D)

2. CpaBHEHHE MTPOLIECCOB IBIKYIIETO M CTAOMIH3UPYIOIIETO 0TOOpA.

3. CpaBHUTEIbHAS XapaKTEPUCTHKA €CTECTBEHHOI'O M MCKYCCTBEHHOro 0TOOpa (IIOJrOTOBKA
kK E[D).

4. CpaBHEHHME HPOIECCOB HKOJOTMYECKOTO0 U  Treorpaduyeckoro  BUA000pa30BaHUS
(moarotoBka k EI'D).

5. CpaBHMTEIbHAS XapaKTEpUCTUKA MTyTeH U HaMpaBiIeHUH 3BoJoLuu (moaroroska k EI'D)

BrrsiBienue apoMop030B y pacTeHUi U KUBOTHBIX (TToAroToBKa K EI'D)

7. CoBpeMeHHas cucteMa Kiaccupukanun (moarororka k EI'D).

o

JlaGopaTopHbie pabOThI

1. BrisBneHue npucnocoOieHui y OpraHu3MOB K Cpefie OOMTaHHUS.
2. BpigBIeHHE MPU3HAKOB CXOJICTBA 3apPOJbIIIEH YeJIOBEKa U IPYTHX MO3BOHOUYHBIX KUBOTHBIX
KaK JI0Ka3aTeIbCTBO UX POJICTBA.

KoHnTponbHbIe paboThI
1. BxopaHas KoHTpoJbHas paborTa.

Pa3nen 2. DxocucTeMHbIN YPOBEHb.

Okonorndyeckue (akToppl M 3aKOHOMEPHOCTH MX BJIMSHUS HA OPraHU3Mbl (IIPUHIMI
TOJIEPAaHTHOCTH, JUMUTHpyomue ¢akTopsl). [IpucrnocobieHuss OpraHu3sMOB K JIeHCTBHIO
9KOJIOTMUecKUX (akTopoB. buonornueckne purMmsl. BzanMopelicTBue 3KOIOrMUEcKUX (DaKTOPOB.
Okojorudeckass Huma. buoreoneno3. Okocucrema. KoMmoHeHThl skocucTeMbl. Tpodudeckue
ypoBHM. Tumbl nunieBbix neneu. Ilnmesas cerb. KpyroBopoT BemecTB M IIOTOK JHEPIUH B
JKocHucTeMe. broTnyeckne B3aMMOOTHOILIEHUs OPraHW3MOB B 3KocuUcTeME. CBONCTBA IKOCHCTEM.
ITpoxgykTUBHOCTE U OMOMacca 3KOCUCTEM pa3HbIX THNOB. Cykieccusa. CaMOperyssiius S3KOCUCTEM.
[TocnencTBust BIMSHUS AEATENBHOCTH YeJOBEKa Ha SKocucTeMbl. HeoOXoauMocTh coxpaHeHus
Onopa3Ho00pa3usl SKOCUCTEMBI. ATPOLIEHO3bl, HX OCOOEHHOCTH.

JlaGopatopHbie paboThI

3. BrBneHue mnpHCIIOCOONEHUM OpPraHM3MOB K BIMSHUIO PAa3IUYHBIX SKOJIOTMYECKHX
(akTopoB.

4. CpaBHeHHE aHATOMHYECKOTO CTPOCHHUSI PACTEHUN pa3HbIX MECT OOUTaHUSI.

5. H3yueHue 3KOJOTMYECKON HUIIM Y Pa3HbIX BUJOB PACTEHH.



6. OmnmcaHue YKOCUCTEM CBOCH MECTHOCTH.
7. OueHkKa aHTPOMOTEHHBIX U3MEHEHU B PUPOJIE.

[IpakTuueckue paboThI
8. Pemenue 3a1a4 Ha MPUMEHEHHE MPABHIIa TOJIEPAHTHOCTH (ToAroToBKa K EI'D).
9. Pemenue 3a1a4 Ha BUAOBOE pazHooOpasue coodiecTB (moarotTorka k EI'D).
10. Pemienne 3aay Ha pacueT OMOMACChl Ha Pa3HBIX TPOPHUUECKUX YPOBHSAX (IMOATOTOBKA K
EI'D).

KonrtpomnbHbie paboTh
2. TIpomexxyTouHasi KOHTpOJIbHAs paboTa.

Paznen 3 buocdepHslit ypoBeHb.

Yuenue B. W. Bepnanckoro o Ouocdepe, Hoocdepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uoctepsl. Kommonentsr 6uochepst u ux ponb. KpyroBopotsl BemecTB B 6uocdepe. buorennas
murpaius atomoB. OcHoBHble OMoMbI 3emiu. Ponb uyenmoBeka B Ouocdepe. AHTpONOreHHOE
Bo3JeiicTBUe Ha Ouocdepy. IlpupomHbie pecypchl M palHdOHAIBHOE MPUPOJOIOIb30BAHUE.
3arpssuenue 6nochepnl. CoxpaHeHne MHOTOOOPa3us BUJOB KaK OCHOBA YCTOMYHBOCTH OHOC(hEpHI.
BoccranoBurenbHas skonorus. IIpoGimemel ycroitunBoro pasButus. llepcriekTuBbl pa3BUTHS
OMOJIOTHYECKUX HAYK, aKTyaJbHBIE MPOOIEMBI OHOJIOTHH.

MeToapl  IaTUPOBKM  COOBITHI ~ MPOLUIOTO, TE€OXPOHOJOTHMYECKash —InKajma. [ HmoTess
MPOUCXOXKACHUS U3HU Ha 3emsie. OCHOBHBIE ATambl 3BOMIONMH Onochepsl 3emin. Kirouesbie
COOBITHS B DBOIIOLIMU PACTEHUHN M KUBOTHBIX. BboIMUpaHue BUAOB U ero npuuruHbl. COBpeMEHHbIE
MPEJCTAaBICHNS O MPOUCXOKICHNUHN yenoBeka. CUcTeMaTHYeCKOoe MOJI0KEHHE YeIoBeKa. JBOJIIOLUS
yenoBeka. DaKkTopbl 3BOIOLUY YesioBeKa. Packl yenoBeka, X MPOMCXOXKIEHUE U €AUHCTBO.

JeMoHCcTpanyuu

MoOZee CKejleTa 4YelIOBeKa M II03BOHOYHBIX JKHMBOTHBIX; MOICIIN «HpOI/ICXO)KI[CHI/Ie
YCJIO0BCKa» U OCTATKOB MaTepHaHLHOﬁ KYJbTYPBI.

JemoHcTpanuu

repbapueB, KOJJICKIIMH, MOJAENeH, MyIskKel, KUBBIX PACTEHH M KUBOTHBIX, MOJeNel
9KOCHUCTEM, TaOJHIl, WIUTFOCTPUPYIOUINX CTPYKTYpY OuOchepsl; CXeM KpyroBopoTa BEIIECTB U
MpeBpalleHus] dHEpPruu B Ouochepe; BIUSHUS XO3AWCTBEHHOW JESITENFHOCTH YeJIOBEKa Ha
MPUPOY; MOJEIU-aNTUTHKAINK «brocdepa u 4enoBeKy»; KapT 3all0BEAHIUKOB HAIIEH CTPaHbI.

[TpakTuyeckue paboThI

11. Pemenue 3aqa4 Ha OMoreoXxuMudeckue NUKIbl 9 (moaroroska k EI'D).

12. Pa3BuTHe xu3HH Ha 3emIe (moarotoBka k EI'D).

13. AHanu3 ¥ OIeHKa Pa3IUYHbIX THIOTE3 (OPMUPOBAHUS YETOBEUECKUX pac (MOATOTOBKA K
EI'D).

KontpomnbHbie paboThl



3. Hrorosas koHTponbHas paboTa.

IToBTOpEHME.

CucremaTu3anus yqe6Horo mMarTrcepuaiia, OTpa6aTBIBaI-OT SHAaHUA W YMCHHUA HCO6XO,Z[I/IMBIC JJIA

HTOTOBOM arrecraguu.

4 TEMATUYECKOE INTAHUPOBAHUE
Pacnpenesienue y4eOHBIX 4acoB Kypca 1o pa3jeaM NPOrpaMmbl ¢ MTOTOBBIM KOJIH4€CTBOM

JacoB
Pazgen, Tema Bormpocs! Bocniutanusa | 10 kiace 11 xmacc
Beenenue 3HaTh poib | 11 2 n/p u 1 k\p) 1
OTEYECTBEHHBIX
YYEHBIX B HM3YYCHUHU
OHOJIOTHH.
MounekynsapHblii 3Hathb poins | 22 (2 n/p)
YPOBCHB OTE€YCCTBCHHBIX

YUYCHBIX B H3YUCHUU
XUMHUYCCKOIo cCocCTraBa
KIJIIETKH

Kiterounslit ypoBeHn

3HaThb
OTE€UYECTBEHHBIX
YUEHBIX B HM3YYCHUHU
KJIIETKH

poib

47 (5 n/p, 1 n\p u 1 x/p)

Oprann3MeHHBbIN TTOHHMATE 24 (1 x\p)
YPOBCHB 3aBUCUMOCTH 37I0POBbS
4eJI0BEKa oT
COCTOSTHUS
OKpYXarollel cpeaspl,
HEOOXOIUMOCTH
3aIUTBI Cpensl
0o0WTaHUs YeI0BEKa.
ITonynAuronHo- N3yyatp KpUTEpUU 23 2 a\p; 7u\p u 1
BUJIOBOW YpOBEHB BUJa Ha IpuUMepax k\p)
BHUJIOB Camapckoro
Kpast

OKOCUCTEMHBINI
YpOBEHBb

W3yuaTh M ONUCHIBATH
Ha npuMepax
IKOCUCTEM
Camapckoro kpast

46 (5 n\p; 3 n\p u 1
kK\p)

BuocdepHbIit ypoBeHb

3HaTh
OTEYECTBEHHBIX
YYEHBIX B HM3YYEHUH
ouochepsl.

pOJIb

35@ m\pulx\p)




OOGcyxaTh OCHOBHBIE
HpI/IHHI/IHBI
paIrMoOHAIBHOTO
HCIIOJIb30BaHMS
MPUPOJTHBIX PECYPCOB
B [IpuMopckom kpae

MoBTOpEHUE 32 31
HUTOI'O 136 (3 x\p; 1 n\p; u 9| 136 (3 k\p; 13 n\p; u
a/p) 7 1/p)

Hroro B 10-11 xnaccax 272 4aca







