AnnoTanusa ouosiorus 10-11 (Yruy0seHHbI yPOBEHb)

Pabouas mporpamma 1o GMOJIOTHM COCTaBJIEHA B COOTBETCTBHH C (eiepaJbHBIM KOMIIOHEHTOM
roCy/IapCTBEHHOI'0 cTaHaapTa oduiero obpa3oBaHusi, HA OCHOBE NMPUMEPHON IPOrpaMMBbl CPEIHETO
(momHOTO) 00pa30BaHUs U aBTOPCKOU mporpamma Kypca ouonoruu «lIporpamma cpemsero (IoaHOTO)
obmero obpaszoBanms 1o ouonoruu. 10-11 kmaccel. [IpodunsHeii ypoBenb. ABTop B.B. Ilaceunux.
«dpoda» 2011r. Pabouast mporpamma opueHTHpoBaHa Ha yueOHuK: Kamenckmii A.A., KpukcyHoB
E.A., ITaceunuk B.B. buonorus. O6mas 6uonorus 10—1 1knaccer.— M.: Ipoda, 2009—- 367 c.

[IporpaMMa KOHKPETH3UPYET COJCpKaHWE NPEAMETHBIX TeM 00pa3oBaTelIbHOTO CTaHAAPTA,
HampaBiieHa (OopMHpOBaHUE LEIOCTHOM CHCTEMbl 3HAHHM O KHUBOM NpUpOJE, €€ YPOBHEBOM
OpraHu3ali ¥ 3BOJIIOLIUH.

OcHoBy oT00pa cojepkaHus Ha NPOGUIBLHOM YPOBHE COCTaBISE€T IOIXOMA, B COOTBETCTBUU C
KOTOPBIM YYalHecs JODKHBI MOMYYUTh JOCTATOYHYIO 0a3y IS MPOIOJIKEeHUs: 00pa30BaHusl, OCBOUTh
3HAHUSA U YMEHHS, 3HaYUMbIe Al (OPMUPOBaHUSA OOIIEH KYJIbTYpbl, ONPEICNIAIONINE aJeKBaTHOE
NOBEJICHUE YEJIOBEKa B OKpYXKarolled cpene, BOCTPeOOBaHHBIE B JKM3HM M MPAKTUYECKON
nesitenibHOCTH. OCHOBY CTpYKTypupoBanus Kypca ouonoruu B10-11 kinaccax Ha npouibHOM ypOBHE
COCTABIIIIOT CIIEAYIOIINE HJIEH - OTJIIMYUTENbHbIE OCOOCHHOCTH YKHMBOH IPHPOJBI, €€ YPOBHEBas
OpraHu3aIUsl U SBOJIOIIHSL.

Jannast paboyast mporpaMma mpeaycMaTrpuBaeT (HOpPMUPOBAHHE Y ydamIuxcs OOmIeydeOHBIX
HAaBBIKOB M YMEHUW, YHUBEPCAIBHBIX CHOCOOOB JAEATEIbHOCTH M KIIOUEBBIX KOMIETEHIIMM.
[Ipuopureramu [uIsi peanu3anuy TaHHOM paboueil mporpamMMbl SIBISIOTCS: CpaBHEHHE OOBEKTOB,
aHaJIM3, OlEHKAa W MOMCK MH(POpPMAIUU MO Pa3IMYHbIM HCTOYHHMKAM. Bomblioe BHHMaHuE yIEIeHO
CaMOCTOSITENIFHOU PaboTe ¢ UCTOYHUKAMU HH(POPMAITHH.

N3ydyenune OuoOIOTMM HA CTYNEHU CpeaHEero (MOJHOro) oOlmiero oOpa3oBaHUsS B cTapiiel
IIKOJI€ HA MPO(UIBLHOM YpOBHE HAIPABIICHO HA JOCTIKEHHUE CIIEIYIONINX LesIei:

- OCBOGHHME 3HaHUU O OMOJOTHMYECKHUX CHUCTeMax (KJIETKa, OpPraHu3M); HCTOPHH Pa3BUTHI
COBPEMEHHBIX MPEJCTABICHUNA O KHBOW MPUPO/IE; BBIIAIOIINXCS OTKPHITHAX B OMOJIOTHYECKON HAyKe,
ponu OMOJIOTHUYECKON HayKu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYUHOUH KapTHUHBI MHUPA;
METO/aX HAyYHOTO MO3HAHUS;

- OBJIQJICHUE YMEHHMSIMU OOOCHOBBIBATh MECTO M POJIb OMOJOTHUECKUX 3HAHUM B MPAKTUYECKOH
NEeSITeIPHOCTH  JIFOJICH, pa3BUTUM COBPEMEHHBIX TEXHOJIOTHH; HaXOJWTh W aHAIW3HPOBATh
MH(POPMALIHIO O KHUBBIX 00BEKTAX;

- pa3BHUTHE TIO3HABATENBHBIX WHTEPECOB, WHTEIUIEKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B
npolecce H3Y4eHHUs BBIIAIOLIMXCS JOCTH)KEHUH OHMONOrMH, BOIIEAIIMX B OOIIEUYEIOBEUECKYIO
KYJBTYPY; CIIOKHBIX M TMPOTHBOPEUYMBBIX ITyTEH pa3BUTHUS COBPEMEHHBIX HAYYHBIX B3TJISJIOB, WJIEH,
TEOPHA, KOHIICTIIINH, Pa3TUYHBIX TUTIOTE3 B XO/I€ paOOTHl C PA3IMYHBIMHA UCTOYHUKAMU HH(POPMAIINH;

- BOCIHTaHUE YOEXIEHHOCTH B BO3MOXKHOCTH IO3HAHUS >KUBOM NPHPOIBI, HEOOXOIUMOCTH
Oepe’KHOTO OTHOUICHHWS K MPHUPOJHOM Cpene, COOCTBEHHOMY 3[0POBBIO; YBAXKEHHSI K MHEHUIO
OTIIOHEHTA MPH 00CYKACHUH OUOJIOTHYECKUX MTPOOIIeM;

- WCIOJBh30BaHWE NPUOOPETEHHBIX 3HAHWH M YMEHHH B TIOBCEIHEBHOM JKU3HU IS OLEHKH
HOCJIECTBHUM CBOEH JEeSITEIbHOCTH M0 OTHOIIEHUIO K OKpY Karolllel cpesie, 3J0pOBbI0 IPYTuX JoAeH U
COOCTBEHHOMY 3/J0pOBBI0; 000CHOBAHUS U COONIOACHUS MEp NMPOPMIAKTUKH 3a00IeBaHUI.

- (hopMupoBaHHE KIIOYEBBIX KOMIETEHIMI — TOTOBHOCTH YYaIlIMXCSl MCIIOJI30BaTh YCBOCHHBIE
3HAHUS, YMEHUS U CIIOCOOBI IEATEIFHOCTH Ha YpOKaxX OHOJIOTHH M B PEATBHOMN KHU3HH IS PEIICHUS
NPaKTUYECKHX 3a/1a4.

[Ipu peanuzanuu naHHOM pabGouel MporpamMmbl IPEIyCMOTPEHO CHUCTEMAaTHYecKoe OJIO0KOBOE
MIOBTOPEHHE Ha KOTOPOE HCIOJIb3YeTCs pe3epBHOE BpeMs, MPeAyCMOTpeHHoe IporpaMmoil. JlanHas
pabouas mporpaMma IMOAKPEIUIeHa JICKTHBHBIM KYyPCOM.

Conepxanne Kypca OMOJIIOTMM Ha MPO(QUIBHOM YpPOBHE MNPHU3BAHO OOECHEYUTh YYaIIUMCS
JOCTaTOYHYI0 0a3y IS MPOJOJDKEHHs] 00pa3oBaHUS B By3e, COOPMHPOBATH HABBIKA TOBEICHHUS B
OpUpojie, MPOBEACHUS U OPOpPMIICHHUS OMOJOTHMUYECKUX HCCIIEAOBAaHUM, 3HAYUMBIX JUIs OyIyIIero
6uoJora.



CornacHo yueOHOMY TIUIaHY

TMMHa3uMd  pabodas mporpaMma JUIs

10-11-x kJaccos

npeaycMaTpuBaeT oOydeHHe Ha YrIIyOJICHHOM ypoBHE Ouojoruu B o0beme 3 yaca B Henemo. Beero B
10 xnacce 105 gacos B rox, B 11 xiracce - 102 gaca.
Otnanume paboueld mporpamMmbl OT TpuMepHOW mporpammbl B.B.[laceunuka 3akirodaroTcss B

CIIEIYIOILIEM.

Ne i/t

Usmenenue

O0ocHOBanue

10 kaacc

B TeMe «OCHOBEBI IIUTOJIOTHH,
naboparopHbie pabOThl 00BEICHBI BMECTE

C OCJIbKO pPAallMOHAJIBHOI'O HCIIOJIb30BaHUA
BpPCMCHH, U CXOKCCTHIO TCM.

B TemMe «OcCHOBBI LUTOJIOTHM» 3 ypoka —
3auera, 1 YPOK KOHTPOJIBbHO-
0000IIIAOIIII;

B Teme «OCHOBBI
ceMUHap,

B Teme «I eHeTuka vemoBekay - 1 ypok 3auer,
B pe3epBe 1-KOHTPOIBHO- 00001Ia0I;
nobasiieHa mp. padora
«CpaBHUTENBHBI  aHAIU3
0ECIoJIOro Pa3MHOKEHUS.

reHeTuku» | ypok -—

II0JI0BOI'O n

PasnooOpasubie  ¢opmbl  koHTposs 3YH
0o0ecreunBarOT  BBIOJIHCHHE  CTaHAapTa
o0Opa3oBaHMs,  NPHUOOPETAIOTCS  HABBIKU
paboTel ¢ pa3HbIMH (QOpPMAMH TECTOBBIX
3aJJaHHid, Pa3BUBACTCS YCTHAS pedb, YMCHUS
CPaBHHBATb, AHAIM3UPOBATH, JeNaTh

BBIBO/JbI.

11 kaacce

B teme mpowusonuin mameHeHus: «Pa3putue
HBOJIIOIIMOHHOTO yueHUsi» | yac goOaBieH
u3 TeMbl «bopp0a 3a cyliecTBOBaHUE»; U3
tembl «Bwma, ero kpurepum» 2 dYaca
nob6aBneHsl B TeMy «EcTecTBeHHBINH 0TOOD U
ero ¢popMel»; u3 TeMbl «BunoobpaszoBanue»
3 qaca n00aBIeHBI B TeMy
«MaxkposBonouus»; U3 Tembl «BiusHue
3arps3HEHUM Ha JKUBBIE OPTAHUZMBI) 2
yaca go0aBieHbl B TeMy «Cpena oOuTaHus
OpPraHU3MOBY.

B pazgenax koinuecTBO 4acoB ocTaioch 6e3
M3MEHEHMH, KaK B aBTOPCKOW MporpaMmme, HO
B HEKOTOPBIX TeMax pa3felioB J100aBIICHBI
yacel g Oojee TIIyOOKOTO TOHUMAHUS
3aKOHOMEPHOCTEH MPOUCXOIALINX B KUBOH
IPUPOJIC, BIMSHHS Pa3HBIX (DAKTOPOB CPEIbI
oOWTaHUs; pPACHIUPEHHE TEM TO3BOJIUT
OCO3HaHHOMY BOCITPUSITHIO JTAHHOTO
MaTepHana.

B pasgene  «OCHOBBI  celeKIMH  H
OuoTexHoJIOrMM» 1  ypOK  KOHTPOJBHO-
o0oOwmaronmii, 1 ypok — KOHCyabTamus, 2
ypOKa — 3K3aMeH.

PasnooOpazubie  Qopmber  kontposns 3YH
o0ecrieunBarOT  BBIMOJHEHHE  CTaHAapTa
oOpazoBaHHsi, NPUOOPETAIOTCSI  HABBIKU
paboThl ¢ pa3HbIMH (OopMaMH, Pa3BUBAETCS
yYCTHasA PECYb, YMCHUA CpaBHHBATD,

AHAJIM3UPOBATD, ACJIATh BBIBOJBI.

[Ipu opranuzanuu y4yeOHOro Impolecca 0coboe BHHMaHHME OyAeT YAENeHO

OpraHu3aIu

KOJIJIGKTHBHOM JEATENbHOCTH YYaIlUXCs, JAEATEIbHOCTU B Mapax NpH MPOBEAECHUH JTa00OpPaTOPHBIX U
MPaKTHYECKUX paboT, OoNbllIoe BHUMaHHE YAENSeTCS HHIMBUIYaTbHOM paboTe mo oTpaboTke
HaBBIKOB DPa0OTBl € 3aJaHUsAMU B TecToBoW (opme. PasHooOpasuble ¢opmbl koHTpods 3YH
o0ecrieunBarOT BHIMOJIHEHHE CTaHapTa 00pa3oBaHus (YpPOKH — 3a4eThl, YpOKU — 0000IIEHUE, YPOKH —
CEeMMHApBbI, IPOEKTHBIE pabOTHI).

Hns peanmuzaruu pabodeil mporpamMMbl  MCTIONB3YETCA CIEAYIONIMN  yu4eOHO-METOIMIECKHI

KOMILJIEKT:
1.

buonorus. O6mas Ouonorus. 10-11 kmaccsl: yue0. [[nst oOuieo6pazoBar. YupexaeHuit

/B.B.ITaceunuk, A.A.Kamenckuii, E.A.Kpukcynos. — M.: Jlpoda, 2012, 367c.




2.

buonoruun. Tematnueckoe U MOypouHOE IUTAHUpOBaHHE K yueOHUKY A.A. KameHckoro,

E.A. Kpukcynosa, B.B. [laceunuka «buonorus. O6mrast 6monorus. 10-11 kmaccer»y/ T.A. Kosnosa —
M.: Ok3amen,2008. — 286¢.

3.

buomnorns.

2. Y4eOHO-TeMATHYECKUH IIJIAH

10 kmacc: moypouHele Tuianbl 1o y4deOHMKYy A.A. Kamenckoro, E.A.
Kpuxkcynosa, B.B. ITaceunuka /W.B. JIsicenko. — Bonrorpaa: Yuurens, 2009. — 217c.

Ne i/ | HasBanue teMbl Komaectso | B Tom unciie
YacoB
JlaBGopaTopHbIX, | KOHTPOJIBHBIX
MPaKTUYECKHUX
10 kixace
1 Bsenenne. 6
2 OCHOBBI IUTOJIOTHH 41 5 4
3 PasmHOo)keHMe uw  uHAMBHAyaibHOE | 18 5
pa3BI/ITI/IC OpFaHI/I3MOB
4 OCHOBBI T€HETUKH 25 6 1
5 I'eneTnka yenoBeka 6 2 1
6 IToBTOpeHue (pe3epn) 9 1
Hroro 105 gacoB
11 kixace
Paznen 6. OcHOBBI yueHust 00 28 9 2
IBOJIOUH
1. | Tema 6.1. Pa3Butue 3
HBOJIIOIIMOHHOTO YYEHUS
2. | Tema 6.2. Bun, ero kputepuu. 8
[Tonynsuun
3. | Tema 6.3. bopr0a 3a 3
CYyILIECTBOBAaHUE U €€ (hOPMBI
4. | Tema 6.4. EcTrecTBeHHBIN OTOOD U 3
ero ¢GopMsl
5. | Tema 6.5. BugooGpa3zoBanue 5
6. | Tema 6.6. Makpo3BOIIOMUS 6
Paszngen 7. OcHOBBI ceJIeKIIMH U 13 1
OMOTEXHOJIOTHH
7. | Tema 7.1. OCHOBHEIE METObI 8
CEJIEKIINU




8. | Tema 7.2. CoBpeMeHHOE COCTOSIHIE 5
Y TIEPCIIEKTUBBI OMOTEXHOJIOTUHN
Pa3nen 8. AuTponorenes 11

9. | Tema 8.1. ITonoxeHue 4yeaoBeKa B 2
CHUCTEME KHUBOTHOTO MUpa

10. | Tema 8.2. OCHOBHBIE CTaIUN 3
AHTPOIIOTeHE3a

11. | Tema 8.3. JIBroKkyuiue Cuibl 2
aHTPOTOTeHEe3a

12. | Tema 8.4. IIpapoanHa 4enoBeka 2

13. | Tema 8.5. Pachl u ux 2
MPOUCXOKIACHUE
Pa3nen 9. OCHOBBI DKOJIOTHH 29

14.| Tema 9.1. [lonsatue o 6uocdepe. 5
Cpena oObutaHus OpraHu3MoB U €€
(daxkTopsl

15. | Tema 9.2. OcHOBHBIE THUIHI 8
3KOJIOTHYECKHUX B3aUMOJIENCTBUHA

16. | Tema 9.3. DKonoruueckue 12
cooOI1iecTBa

17.| Tema 9.4. Bnusinue 3arps3HeHuit 4
Ha J)KWBBIC OPTaHU3MBI
Pazgea 10. DBoJronus 18
Ouocdepsl 1 yeJI0BEK

18.| Tema 10.1. 'unoressl 0 6
MPOUCXOXKICHUU KU3HU

19. | Tema 10.2. OcHOBHBIE dTAIILI 5
pa3BUTHUSA )KU3HU Ha 3emie

20. | Tema 10.3. DBomrouust 6uochepsl 7

21. | Pe3eps (moBTOpEeHueE) 3
Hroro 102




3. Conep:xkanue
10 kixacc

PA3EJ 1
BBenenune B 0uosoruio (6 uacos)
buonorus xak Hayka. Mecto Ouonoruu B CHUCTeMe HayK. 3HA4eHHE OWUOJOTMM JJs MOHMMAHUA
HAay4YHOW KapTHHBI MHpa. CBA3b OMOJIOTHYECKUX AWCIUIUIMH C JPYTUMH HayKaMH (XHMHEH,
(bu3HMKON, MaTeMaTUKOM, reorpadueii, acTpoHOMHUEH U Jip.). Pojab OHMOJOTHYECKUX TCOPHH, UICH,
TUNoTe3 B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTUHBI MUpa. OOBEKT M3ydeHUs
Oouosioruu — Ouojgornyeckue cucreMmbl. OOIIMe MPU3HAKKA OMOJIOTHYECKUX CUCTEM.

JleMOHCTpallMu TOPTPETOB YYEHBIX-OMOJOrOB, cXeM, Talnui, (GparMeHTOB BUIACOPHUIBMOB H
KOMITBIOTEPHBIX nporpaMM: «CBsi3b OMOJIOTHU € IPYTUMH HayKamMu», «bHOIOTHYECKHE CUCTEMBI»,
«YPpOBHH OpraHu3alnu )KUBOU MPUPOIBI», «MeTOo bl TO3HAHUS KUBOU MTPUPOJIBI.

PA3JIEJI 2
OcnoBbl nuToaorun (41 uac)

[Tpenmer, 3a1auu U METOABI UCCIIEJOBAHUSI COBPEMEHHON LIUTOJIOTUH. 3HAYEHUE IIUTOJIOTHYECKUX
UCCIICIOBAaHUN Ui JpyruX OMOJOrMYECKMX HayK, MEAMIIMHBI, CeJIbCKOro xo3siicra. Mcropus
OTKPBITHS U U3y4eHUsI KiIeTKH. OCHOBHBIE TIOJIOKEHUS KJIETOYHOWU TEOPHUH.

3HayeHUe KJIETOYHOM TeopuM [uid pa3BUTHA Ouosnoruu. Kierka Kak eIuHHUIA pa3BUTHA,
CTPYKTypHasi U pyHKIIMOHAJIbHAs €IMHUIIA )KUBOTO.

XVMMHUYECKMH COCTaB KIETKM. Boma u gapyrue HEOpraHMYecKue BEIIECTBA, HX pOJIb B
KU3ZHEJEATENIbHOCTH KJIeTKU. OpraHu4ecKke BelecTBa: YIJIeBOAbl, OEIKHU, JIUMU/bI, HYKIEHHOBBIE
kucnotel, AT®, ux crpoeHue u ponb B kierke. DepMEHTHI, UX POJIb B PETYISILMM IPOLIECCOB
KU3ZHEJECATEIIbHOCTH.

CrpoeHne mnpokapuoTHdeckod KieTkn. CTpoeHue JyKapuOTHYecKOM KiIeTKHM. (OCHOBHBIE
KOMIIOHEHTHI KjieTku. CtpoeHne memOpaH. CTpoeHHe M (QYHKIHUM siapa. XUMHUYECKUH COCTaB U
cTpoeHue xpomocoM. LluTomiazmMa u OCHOBHBIE OpraHoubl. X pyHKIIUM B KIIETKeE.

OcoOeHHOCTH CTpOEHMsI KJIETOK OakTepuil, rpuOOB, >XHUBOTHBIX U pacTeHuil. Bupycel u
6axrepuodaru. Bupyc CIIH1/la.

OOMeH BellecTB U IpeBpalleHus SHepruu B kietke. Karanuruueckuil xapakrep peakuuii oOMeHa
BemiecTB. [lnactuueckuil u sHeprerndeckuii oOMeH. OCHOBHBIE 3Talbl YHEPTETHUECKOT0 OOMEHa.
OTnuuuTenbHble OCOOEHHOCTH IIPOLECCOB KIETOYHOTO JbIXaHUS. MeToAbl MO3HAHUS KUBOU
PUPOJIBIL. CriocoOsI
MOJIyUYEHUs OpPTraHWYeCKUX BelIecTB: aBTOTPOopbrl U rerepoTpodnl. dortocuHTe3, ero Qassl,
KocMHMYeckass poilb B Ouocdepe. XemMocuHTe3 W €ro 3HadeHHe B  Ouocdepe.

buocuntes OenkoB. Ilonatue o rene. JIHK — wucrouHuk reHernyeckoil HHQOpMaIMU.
['enetnueckuii koa. MaTpuuHblil npuHIKMD 6uocunTe3a 6enkoB. O6pazoBanne HPHK no marpuue
JHK. Perynsmus OuocunTesa. IToustue o

TOMCOCTA3C, pEryAlus NpoueCCOB NPCBPAICHUA BCIICCTB U SHECPTHUU B KIICTKC.



JleMOHCTpanysi MHUKpPOIIPENapaToB KIETOK PACTCHUM M KUBOTHBIX; MOJEIEH KIIETKHU; OIIBITOB,
wutrocTpupytonmx nporecce (orocunteza; momeneit PHK w JIHK, pasznuyabix Mosekyn u
BUPYCHBIX YacTHUI[; CXeM IyTell Meraboim3Ma B KIETKE; MoJenu-anruimkanun «CuHTe3 Oerkay,
cxeM, Tabnuil, GpparMeHTOB BUACO(PHUIBMOB U KOMIBIOTEPHBIX MporpamMm: «AJIeMEHTapHBIN COCTaB
KIeTKn», «CTpOEHHE MOJIEKYJI BOJBI, YIJIEBOJIOB, JTUNHIOBY», «CTpOEHHE MOJIEKYNbl Oenkay,
«Ctpoenne mouekynsl JJHK», «Penymnukamus monekynsl [JHK», «Ctpoenune mosexkyn PHK»,
«Ctpoenue kinetkny», «CTpoeHHe I1a3MaTHUeCKo MeMOpaHbly, «CTpoeHue spay», «XpoMOCOMEBI,
«CTpoeHHe KIETOK MpOKapuoT M Jykapuor», «CrTpoeHue Bupyca», «OOMEH BeleCTB U
NpEBpalliCHUsT SHEPrud B KIETKe», «JHepreTHuueckuii obmen», «buocunrte3 Oenkay, «Xe-
MOCHUHTE3», «DOTOCUHTE3Y, «XapaKTePUCTUKA I'EHAY.

JlabGoparopHble U NpaKTHYecKue padoThbl:

CrpoeHne >yKapUOTHYECKHX (pPacTUTENbHOW, IKMUBOTHOW, TpPUOHOH) W MPOKAPHOTHYECKHX
(bakTepHabHBIX ) KJIETOK.

OnBbITHI 10 U3YYEHUIO IJIa3MOJIN3A U AETIa3MOJIN3a B PACTUTEIbHOM KIIETKE.

Habmroienue niasmonusa 1 Jeria3mMoin3a B KJIeTKaxX dMuepMuca JIyKa.

HaGntonenne KIeTOK pacTeHMM, XUBOTHBIX, OaKTepUH IOJ MHUKPOCKOIIOM, WX H3y4eHUE HU
onucanue. [ Ipurorosnenue u onrMcaHue MUKPOIIPENAPATOB KIETOK PACTEHUM.

OnBITHI IO ONpEAEIEHUI0 KaTaTUTUYECKON aKTUBHOCTU (DEPMEHTOB.

N3yueHnne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax.

W3yuyenue KIeToK JPOkKKEN 10T MUKPOCKOIIOM.

Wzyuenue a3 MUTO3a B KIJIETKaX KOpEIKa JTyKa.

CpaBHEHHE CTPOSHUS KJIETOK PaCTEHUH, )KUBOTHBIX, TPHOOB 1 OaKTEepHii.

CpaBHeHue npoiieccoB (POTOCHHTE3a U XEMOCHHTE3a.

PA3JEJ 3
Pa3mHokeHNe 1 HHAMBHUAYAJIbHOE PA3BUTHE OPraHU3MOB (18 uacos)

CamoBocnpousBeieHue — BceoOlee CBOMCTBO )KMBOro. MUTO3 Kak OCHOBa 0€Crosioro
Pa3MHOXXEHUSI U POCTa MHOT'OKJIETOUHBIX OPraHU3MOB, €ro (a3bl U OMOJIOTUYECKOE 3HAUCHUE.

@opMBl pa3MHOXKEHMsI OpraHM3MoB. becrnonoe pasmHoxeHue M ero tunsl. [lonoBoe
pa3MHOXXeHue.  Meio3, ero Ouonormueckoe 3HaueHue. Cnepmarorene3.  OBoreHes.
OmonorBopenne. OCOOEHHOCTH OIJIOJJOTBOPEHHs] y IIBETKOBBIX pacTeHHH. buonoruueckoe
3Hau€HUE OIJI0JOTBOPEHHUSL.

[ToHATHE WHAMBHUIYaNbHOTO pa3BUTHS (OHTOreHe3a) opraHu3MoB. /[lenenue, pocr,
muddepeHManys KIETOK, OpraHoreHe3, pa3MHOXKEHUE, CTapeHue, cMepTh ocobei. OHToreHes
pacteHnid. OHTOreHe3 )KUBOTHBIX. B3anMoBiIMsIHME yacTel pa3BUBAIOILErOCs 3apobliia. BiusHue
(GakTOpOB BHEIIHEW Cpenbl Ha pa3BUTHE 3aponbllia. POCT W pa3BuTHE OpraHu3Ma. YpPOBHU
OpUCHOCOOJICHNsT OpraHu3Ma K M3MEHsIomuMcs ycnoBusM. CTapeHre U cMepTh OpraHH3Ma.
Crnenuduka OHTOTeHe3a P 0ECIIOIOM Pa3MHOKEHUH.

JlemoHcTpanus Tabiul, cxeM, GpparMeHToB BUI€0(UIBMOB U KOMIIBIOTEPHBIX MPOTpamm,
WITIOCTPUPYIOIIMX ~ BUABI  OECIOJIOr0 W IMOJIOBOTO  Pa3MHOXEHMs, SMOpPUOHAIBHOIO U
MOCTAMOPHUOHAIIBHOTO  Pa3BUTHSI BBICIIMX PACTEHHM, CXOACTBO 3apOJbIIEHi IMO3BOHOYHBIX
YKUBOTHBIX, ITPOLIECCOB MUTO3a U MEHO03a.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

CpaBHeHHE MPOIECCOB MUTO3a U MEH03a.
CpaBHEHHUE MPOIIECCOB PA3BUTHS MOJOBBIX KJICTOK Y PACTCHUN U JKUBOTHBIX.

PA3JIEJI 4 OcHOBBI reHeTUKHU (25 uacos)



HcTopus pa3BUTHS T€HETUKN. 3aKOHOMEPHOCTH HACJIEI0BaHUS IIPU3HAKOB, BbIsBICHHBIE I'. Menne-
aeM. I'mOGpuaonoruyeckuii MeTo| U3y4eHUsl HACIEACTBEHHOCTH. MOHOTMOpUAHOE CKpeEIlMBaHUE.
3aKOH JOMUHUpPOBaHUA. 3akOoH pacuieruieHus. [lonHoe M HENoJHOE JIOMHUHHpPOBAaHUE. 3aKOH
YHCTOTHI FaMET U €ro LIUTOJOrHYecKoe 000CHOBaHHE. MHOKECTBEHHBIE alliesu. AHAIM3UpPYOIlee
ckpemmBanue. JurubpuaHOoe ¥ MONUTHOPUAHOE  CKPEUIMBAaHUE. 3aKOH  HE3aBHCHMOTO
KoMOuHupoBaHus. @eHorun u re”HoTumn. lluronornyeckue OCHOBBI T'€HETHMYECKMX 3aKOHOB
HaCJIEI0BaHUS.

I'enetndeckoe onpezaeneHue nojia. ['eHeTndeckas CTpyKTypa MOJIOBBIX XPOMOCOM. ['oMorameTHbIN
U rereporameTHbli noi. HacnenoBaHue Npu3HaKkoB, CLEIUIEHHBIX C IOJIOM.

XpOMOCOMHasl TEOPHS HACIEACTBEHHOCTH. [ pynel cuemieHus reHos. CLeNIeHHOe HAaclIeN0BaHue
npusHakoB. 3akoH T. Moprana. [lonHoe ¥ HeEnoJiHOE CLENJIEHHE I'€HOB. |'€HeTH4ecKue KapThl
XPOMOCOMBI B PaCTUTEIbHBIX KJIeTKaX. ['€HOTHII Kak 11eJ0CTHAs cucTteMa. XpoMOCOMHas (siaepHast)
U LUTOIUIa3MAaTUYECKash HAcleACTBEHHOCTb. B3aumopaeilcTBue amienbHbIX (JOMUHUPOBAHUE, HE-
[IOJJHOE  JOMHHMPOBAaHUE, KOJOMHUHHPOBAHME U CBEPXJOMMHUPOBAaHME) U  HEaJUIEIbHBIX
(KOMILIEMEHTApHOCTD, AMKUCTA3 U MTOJIMMEPHsI) TEHOB B ONpe/esieHnu npu3HakoB. [Ineiiorpomnus.
OcHoBHBIE ()OpMBI HM3MEHYMBOCTH. ['eHOoTMIIMYeckas u3MeH4MBOCTb. Myranuu. I'eHHbIe,
XPOMOCOMHBIE U TeHOMHbIE MyTanuu. ComaTHueckue U reHepaTuBHble MyTauuu. [lomyneranbHble
U JeranbHble MyTauuu. [IpuyuHbl M YacTOoTa MyTalMi, MyTareHHble (aKkTOpbl. JBOJIIOLMOHHAS
pOJIb MyTallUM.

KomOuHaTuBHas M3MEHYMBOCTh. BO3HUKHOBEHHE pa3lIMYHbIX KOMOMHALMN T€HOB M UX pOJIb B
CO3JaHMM TI'EHETHMYECKOro pa3HooOpa3ust B Ipenenax BHUJA. OBOJIOLNUOHHOE 3HAYEHHE
KOMOWHATUBHOM M3MEHYMBOCTH. 3aKOH F'OMOJIOTHYECKUX PAZOB B HACIIEICTBEHHON U3MEHYMBOCTH.
deHoTunMyecKas, Uiy Moau(puKaloOHHasi U3MEHYUBOCTh. PoJb yci0BHi BHELIHEH Cpe/ibl B pa3BU-
TUU U NPOSBICHUU NMPU3HAKOB U CBOMCTB. CTaTUCTUYECKHE 3aKOHOMEPHOCTH MOJAU(DUKALMOHHON
M3MEHYMBOCTU. YTIPaBIE€HUE IOMUHUPOBAHUEM.

JleMoHCTpanuss — Mojened-ammuiuKandid, TaOmuI, cxeM, (parMeHToB BUACOPHIBMOB U
KOMITBIOTEPHBIX IPOTrPaMM, WLTIOCTPUPYIOIIUX 3aKOHBI HACIEACTBEHHOCTH, MIEPEKPECT XPOMOCOM;
Pe3yJIbTaTOB OIBITOB, MOKA3bIBAIOLIUX BIMSHUE YCIOBUM CpEIbl Ha W3MEHUYMBOCTh OPraHU3MOB;
repOapHbIX MaTepUAIOB, KOJJIEKINH, MYJIsKeH THOPUAHBIX, MTOJUIUIONIHBIX pACTEHUH.

JlabopaTopHble U IpaKTHYeCKHEe PadoThI:
W3y4yeHrne W3MEHUNBOCTH Y PACTEHUN U KUBOTHBIX, IOCTPOCHHUE BAPUALIMOHHOTO pPsijia U KPUBOM.
N3yuenune GpeHOTUIIOB pacTEeHUI.
Pemrenuve reneTudeckux 3aad.

I'eneTruka uyejoBeka (6 uacos)

MeTonbl W3yYEHHUs HACICACTBEHHOCTH 4eNoBeKa. | eHeTWYeckoe pa3HooOpasWe dYenoBeKa.
['eHeTHYyeckue MaHHBIE O TMPOHCXOXKICHUM YeJIOBeKa M YeNOBEYECKMX pacax. XapakTep
HACJICJIOBAHMsI TIPU3HAKOB Y 4YEJIOBEKA. | eHeTWUYecKne OCHOBBI 370pOBbS. BiusiHue cpempl Ha
TEeHeTUYECKOe 370pOBbe uenoBeka. | eHeTuueckue Oose3Hu. ['eHoTUIT M 3M0pOBBE uenoBeka. ['e-
HodoHA nonyssiiud. COOTHOIIEHHE OMOJIOTUYECKOTO U COLMAIbHOTO HacienoBanus. ColuanbHbIe
npo0JieMbl TEHETUKH. DTHUYECKHe MpoOJIeMbl TeHHOW WHKeHepud. [ eHeTHYecKWud MpOorHO3 U
MCIOIUKO-TCHCTHUYCCKOC KOHCYJ'IBTI/IPOB&HI/IG, nx HpaKTI/I‘IeCKOG 3HA4YCHHUC, 3a1a491 U HepCHeKTI/IBBI.
JemoHcTpanust TabmuI, cxeMm, (QparMeHTOB BHUACO(DUIBMOB U KOMIBIOTEPHBIX MPOTpamMM,
I/IJ'IJ'IIOCTpI/Ipy}OHII/IX XpOMOCOMHI)Ie AHOMAJINU YCJIIOBCKA U UX q)eHOTI/IHI/I‘—IeCKI/Ie HpOHBJ’IeHI/IfL

IIpakTHyeckas padora
CocraBieHne pogoCIOBHBIX.

Pezepe epemenu — 9 uacos.



11 kiaace

PA3JIEJI 6
OcHoBbI yueHusi 00 IBOTIOIHH (28 YacoB)

CyIIHOCTh 3BOJIOIMOHHOTO MOAXOAAa W €ro Merojaosoruueckoe 3HaueHue. OCHOBHBIE MPHU3HAKU
OMOJIOrMYECKON 3BOJIOLMU: alallTUBHOCTb, IOCTYNATEIbHBIA XapaKTep, UCTOPUYHOCTb. OCHOBHBIE
po0JIeMbl U METO/IbI BOTIOIMOHHOTO YYEHHUSI, €r0 CUHTETUUECKUN XapaKTep.

OcHoBHbIE Tanbl 3HAUEHUE AAHHBIX JPYIMX HayK JJI JI0Ka3aTeIbCTBA ABOJIIOLMK OPraHUYECKOIO
mupa. KoMImiekcHOCTh METOJ0B U3yUEHUS SBOJIIOLMOHHOTO IIpoIiecca.

Bun. Kpurtepun Buna. Bunoo6paszosanue. [lonstue mukpossomonuu. [lomynsmuonHas cTpykrypa
Buna. llomymauus kak »siieMeHTapHas »5BOJIONMOHHAS eaAuHHIA. DakTopbl HSBONIOINMH M UX
XapaKTEpUCTHKA.

EctectBeHHbIl 0TOOp — ABMXKYIIAs W Hampapisiomas cuia 3Boironuu. [Ipeamnocwuiku aenicTBus
€CTeCTBEHHOT0 0TOOpa. HacneacTBeHHAss TeTeporeHHOCTh 0co0eH, OMOoTHIeCKUil moTeHIaI U 60phba
3a cymiectBoBanue. @opmbl 00pbOBI 3a cymiecTBoBaHHe. boprba 3a CylIecTBOBaHHE KaK OCHOBA
€CTECTBEHHOTO oTOOpa. MexaHu3M, 00beKT U cdepa AeicTBus otoopa. OcHOBHBIE (HOPMBI OTOOpA.
Ponb ecrectBeHHOTO 0TOOpPA B (hOPMHUPOBAHUH HOBBIX CBOMCTB, MPU3HAKOB M HOBBIX BUJIOB.
Bo3HukHOBEHME ajanTaluy U UX OTHOCUTEIbHBIA XapakTep. B3auMonprcnocoOiieHHOCTh BUJOB KaK
pe3yNbTaT AeUCTBUS €CTECTBEHHOTO 0TOOpA.

3HaueHUe 3HaHUM O MHUKPOABOJIOUMHU JJIS YHPABICHUS HPUPOAHBIMHU MMOMYJISALUSAMHU, PEIICHUS
npo0JieM OXpaHbl IPUPOJIBI U PALIMOHAIBHOTO MPUPOIOTIONH30BAHHUS.

[onsarue o makposBomronuy. COOTHOIIEHHE MUKPO- M MAaKPOABOIIOIMH. MakposBoous u (uiore-
HE3.

Huddepennmanuss opraHu3MoB B xone (uoreHe3a Kak BBIPaKEHHE IMPOTPECCUBHOM HBOJIOIHH.
OcHOBHBIE TPUHIMIBI NPEOOPa30BaHMsI OPraHOB B CBSI3U C HMX (YHKIMEH. 3aKOHOMEPHOCTHU
¢duorenesa.

['maBHBIE HalIpaBJIEHUS YBOJIFOLIMOHHOTO MpOIIECCa.

CoOBpeMEHHOE COCTOSIHHE DBOJIIOIMOHHOW Teopur. MeTOHO0JOTUYECKOe 3HAUYECHHE SBOJIOIMOHHOMN
TEOpUHU. 3HAYECHHE IBOJIFOLIMOHHON TEOPUH B MPAKTUYECKON EATEIBHOCTH YEI0BEKa.

Hemoncmpayus  KUBBIX PAaCTeHUHl M KUBOTHBIX, TepOapHBIX HK3EMIUIAPOB,  KOJIEKIMH,
MOKA3bIBAIOUINX UHIUBUAYAIbHYI0O H3MEHUYMBOCTh M pa3HooOpa3ue COPTOB KYJIbTYpPHBIX pacTeHUN
Y TIOpPOJI AOMAIIHMX >KMBOTHBIX; IPUMEPOB F'OMOJIOTHYHBIX U aHAJIOTMYHBIX OPTaHOB, UX CTPOCHMS U
IPOUCXOXKICHUS B IMPOLIECCE OHTOreHe3a; TaOJul, CcXeM, (parMeHTOB BUACODUIBMOB U
KOMITbIOTEPHBIX MIPOrpaMM, WILTIOCTPUPYIOIIUX Pe3yIbTaThl IPUCIOCOOIEHHOCTH OPTaHU3MOB K cpeJie
o0WTaHUs U pe3ynbTaThl BUI000PA30BAHUS, a TAKXKE WILTIOCTPUPYIOIIUX MPOLIECChl BU000pa30BaHus
U COOTHOIIEHHE MyTeH MPOrpecCUBHOM OMOIOrMUYECKON IBOTIOLMH.

m JlabopamopHvle u npaxmuueckue pabomol

N3ydyenne npucrnocoOJIEHHOCTH OpPraHU3MOB K cpele obutaHus. BrwisBieHue npucnocoOaeHuil y
OpPraHU3MOB K cpejie OOMTaHusl.

HabGmonenne u omnucanue ocobeit Buma mno Mopdojoruyeckomy Kputepuroo. CpaBHHUTEIbHAs
XapaKTepUCTHKa 0COOeH pa3HBIX BUIOB OJJHOTO POJia O MOP(OIOrHUECKOMY KPUTEPUIO.

BrisiBienre H3MEHUYMBOCTH y 0CO0€H OTHOTO BUA.

CpaBHMTENbHAS XapaKTEPUCTUKA ECTECTBEHHOTO M UCKYCCTBEHHOTO 0TOODA.

CpaBHEHHE TPOIIECCOB ABMKYIIETO U CTAOMITU3UPYIOIIEro 0TOOpa.

CpaBHEHHE MPOLIECCOB HKOJIOTHUECKOT0 U Teorpadgpuueckoro BUA000pa3oBaHusl.

CpaBHUTENBHAS XapAaKTEPUCTUKA MUKPO- H MAKPOIBOJIIOLIHH.

CpaBHHTeNbHAS XapaKTEPUCTUKA MYTEH SBOJIIOLNHU U HAIPABICHUI 3BOIOLNH.



Nzydenne apoMopdo30B U UAMOATANTALNNUN Yy PACTCHHUIA U KUBOTHBIX.

PA3IEJI 7
OcHOBBI ceJIeKIUM U 0MoTexHo10ruu (13 gacoB)

3amaun U METOJIbI cesieKnu. ['eHeTnka kak HayyHasi OCHOBA CEJICKIIMU OpraHu3mMoB. McxoHblil maTe-
puan s cenekuuu. Yuenue H. M. BaBuiioBa o meHTpax HNPOMCXOXKICHUSI KYJIbTYPHBIX pacTCHHH.
IMopona, copt, mramm. Cenekinusi pacTeHUHd W >KUBOTHBIX. VICKYCCTBEHHBIM OTOOpP B CEJICKIIUH.
['uOpuauzanmsi Kak METOJa CeJIeKIHMH. Turbl ckpemuBaHuil. [lomumionans B CENEKIMH pPaCTECHUH.
JlocTrkeHHs] COBPEMEHHOU CEJIEKIIUH.

Mukpoopranu3msl, TpUObI, MPOKAPHUOTHI KaK 00BEKTH OMOTEXHOJIOTHU. CENEeKIUs MUKPOOPTaHU3MOB,
€e 3HaueHHE i1 MUKPOOHMOJOTHYECKOW MPOMBIIIICHHOCTH. MUKpPOOHOIOTUYECKOE MPOU3BOJICTBO
MUIIEBbIX MPOAYKTOB, BUTAaMHHOB, (DEpMEHTOB, JeKapcTB M T. 1. [IpoOiieMbl M TMEpPCIIEKTHUBHI
OHMOTEXHOJIOTHH.

['eHHas 1 KJIe€TOYHAS UHXKEHEPHS, €€ JOCTHKEHHUS U TIEPCIIEKTUBBI.

Hemoncmpayus XUBBIX pacTeHHH, repOapHBIX 3K3EMIUIIPOB, MYJISKEH, TOPTPETOB U3BECTHBIX CEJICK-
UOHEPOB, Tabmu1, (oTtorpaduii, cxem, pparMeHTOB BHICO(PUIBMOB U KOMITBIOTEPHBIX HPOTPAMM,
WUTIOCTPUPYIOIIUX PE3YJbTaThl CEIEKIIMOHHON PabOThI, METO/IbI ITOJYyYEeHHUSI HOBBIX COPTOB PacTCHHUI
U TIOpPOJ >KUBOTHBIX, (YHKIMOHHPOBAHUS MHKPOOHMOJIOTHYECKOTO MPOU3BOJCTBA, IPOIYKTOB
MHKPOOHOIOTUIECKOTO CHHTE3a.

PA3JIEJI 8
AnTtponorenes (11 yacos)

Mecto d4enoBeka B CUCTEME OPraHMYECKOro MHpa. Jloka3aTenbCTBa MPOMCXOXKAEHUS YEIOBEKAa OT
KHUBOTHBIX. JIBMXKyIIMe cuiIbl aHTpomnoreHesa. buosormuyeckue M conuaibHble  (HaKTOPHI
anTpornoreHe3a. OCHOBHBIE 3Talbl 3BOJIOLUM uenoBeka. llpaponmua denoBeuectBa. Paccenenue
yenoBeka M pacooOpasoBanue. IlomynsnuoHHas CTpyKTypa BHJa. AJANTUBHBIE THUIIBI YEJIOBEKA.
Pa3BuTne MarTepuanbHOM M JTyXOBHOM KYJIBTYpbI, IpeoOpa3oBaHUE MPUPOJbI, (HAKTOPHI 3BOIOLUN
COBPEMEHHOI'0 4ejoBeKa. BrnusHue nesTenbHOCTH yeloBeka Ha O6uocdepy. JlemoHcTpanus moaenei
CKEJIETOB YEJIOBEKAa M IMMO3BOHOYHBIX XKMBOTHBIX; Mojaenu «lIpoucxoxxaeHue yenoBeka» U OCTAaTKOB
MaTepHaIbHON KYJIbTYpBhl; TaOIMI, cXeM, (parMeHTOB BUACOPHIBMOB U KOMIBIOTEPHBIX MPOTpaMM,
WUTIOCTPUPYIOIIMX OCHOBHBIE 3TAllbl SBOJIIOIIMU YEJIOBEKA.

m JlabopamopHvle u npakmuueckue pabomol
AHanu3 U OLICHKAa pa3jM4YHBIX THUIIOTE3 MPOUCXOXKIECHHUS YEJIOBEKAa. AHAJIN3 M OLEHKA DPa3IMYHBIX
runore3 GopMHpOBaHUS YETOBEYECKUX pac.

PA3JIEJI 9
OcHoBbI 3Kk010rHHU (29 YacoB)

Okonorus kak Hayka. Cpenbl oOuTaHus. Dkonoruueckue paktopsl. TorepaHTHOCTD. JIuMUTHpYIOIIHE
dakroppl. 3akoH MHHMMYMa. MecrooOuTaHue. OKOJOTWYecKass  HUIIA.  DKOJOTHYECKoe
B3aumozeiicreue. Heirpanusm. Amencanusm. Kommencamusm. Ilporokoonepanus. Mytyanusm.
Cum6Ouno3. XumuuuectBo. [lapasutusm. Konkypenuus. KoHKypeHTHbIE  B3auMOJEHCTBUS.
Jemorpaduueckue Moka3aTeny MOMYNALMU: OOWINE, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTD.
BospactHas ctpykrypa. JQunamuka nmonmymsiuu. buoneHos. Dkocuctema. buoreouenos. buocdepa.
HckyccTtBenHble skocucTeMbl. Arpoouoneno3. Ctpykrypa coobmiectBa. Ilumesass nens. ITumeas
cetb. [Ipoayuentel. Koncymentsl. Penynentel. [lerputr. KpyroBopoT BemIeCTB B 3IKOCHCTEME.



Buorennsie anemMeHThl. DKojoruyeckue nupamuzpsl. [lupamuna 6uomaccel. [Tupamuna 4uCIeHHOCTH.
Cyxkneccus. O6mee qpixanue coodmectsa. [IpupoHbie pecypchl. DKOJOTHYECKOE COZHAHUE.

Hemoncmpayuu Ttabmun, ¢dotorpaduii, cxem, ¢GparMeHTOB BHACOGUIBMOB W KOMIIBIOTEPHBIX
porpaMM, WLTIOCTPUPYIOIIUX CPEIbl OOUTaHUS, YKOJOTUISCKUE (PAKTOPBI, THIBI IKOJIOTUYECKHIX
B3aUMO/JICHCTBUI XapaKTEPUCTUKH OIS U COOOIIECTB, SKOJIOTUYECKHE CYKIIECCUH.

m Jlabopamopuvie u npakmuueckue pabomol

Habmionenue u BBIBICHHE MPUCIIOCOOJICHUN Y OPTaHU3MOB K BIMSHHUIO PA3TUYHBIX IKOJOTHUECKUX
dakTropoB. BrisBieHne aOMOTHYECKUX U OMOTHYECKMX KOMIIOHEHTOB SKOCHUCTEM (Ha OTAENbHBIX
npuMepax).

BrisiBieHrE aHTPOMOT€HHBIX U3MEHEHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH.

CocraBieHne cxeM IepeHoca BEIIECTB U SHEPTHH B IKOCUCTEMaXx (ITUIIEBBIX IIeTIel 1 ceTeil).
CpaBHUTENbHASA XapaKTEPUCTHKA YKOCUCTEM U arpO’IKOCHCTEM.

Omnucanue S5KOCHCTEM CBOEH MECTHOCTH (BHIOBas W TIPOCTPAHCTBEHHAs CTPYKTYpa, CE30HHBIE
U3MEHEHUs, HAJIMYMe aHTPOIIOT€HHBIX U3MEHEHUH).

Omnucanue arpo’KOCHCTEM CBOEH MECTHOCTH (BHIIOBasi M MPOCTPAHCTBEHHAS CTPYKTypa, CE30HHBIE
W3MEHEHUs, HallMYhe aHTPONOTeHHBIX WM3MeHeHui). MccnenoBaHue M3MEHEHHI B HKOCHUCTEMax Ha
OMOJIOrMYECKUX MOJIEISIX (aKBapUyM).

Pemenne skonoruueckux 3aaau.

PA3JIEJI 10
JBosonus 6nocdeps! u yesoBek (18 yacon)

Enocq)epa, €€ BO3HUKHOBCHHUEC U OCHOBHBIC 3TAallbl 3BOJIIOLIMHU. CDYHKIII/II/I JKHUBOI'0 BCUICCTBA. B3FJI$IIII)I,
TUIIOTE3bl U TEOPUM O MPOUCXOXKIECHUU KU3HU. OpPraHMdecKuid MUp KakK pPe3ysbTaT 3BOIIOLUH.
Kparkass wucropust pa3Butus opranudeckoro wmupa. OcCHOBHbIE apoMOp(o3bl B  HBOJIOIUHU
opraHnyeckoro Mupa. OCHOBHBIE HAPABJICHHS 3BOJIFOLIMM PA3JIMYHBIX TPYIIT PACTEHUHN U )KUBOTHBIX.
Yuenne B. U. Bepuaackoro o 6mocdepe. Mecto u poiib yenoBeka B Onocdepe. AHTPOIOTEHHOE
Bo3feiicTBue Ha Omochepy. Ilonstue o Hoocdepe. HoocdepHoe wmbinuieHne. MexxayHapoaHble U
HallMOHAJIbHBIE IPOTPAMMBI O3J0POBJIEHUS IPUPOIHON CPEBI.

Jlemoncmpayusi okamMeHeNl OCTel, OTIEeYaTKOB pACTeHHl M JKUBOTHBIX B JPEBHUX IOPOJAX;
pPEeNpoayKIUH KapTHH, OTpaxamoummx ¢uopy ¥ ¢(ayHy pa3Id4HbIX 3p U MEpUOJIOB; TaOMIL,
WUTIOCTPUPYIOIIUX CTPYKTYpY Omocdepbl; cXeM KpyroBopoTa BEILECTB U IpPEBpAIICHUS HEPIHU B
Oouocdepe; BIUAHUSA XO3SNUCTBEHHOW JESATEIBHOCTH YEJIOBEKA HA MPUPOAY; MOAETH-aNIUIMKAlUN
«buocdepa 1 yenoBek»; KapT 3alIOBETHUKOB HaIlle CTPAHBI.

m Jlabopamopuvie u npakmuyeckue pabomul

AHanu3 1 oleHKa I100aJbHBIX aHTPOIIOTEHHBIX U3MEHEHUH B buocdepe.

Okckypeus. Mcropus pa3BUTHs KU3HU Ha 3eMiie.

Peseps Bpemenu — 3 yaca.

4. TpeGoBaHUSl K YPOBHIO IOATOTOBKHU BbINYCKHHKOB
B pesyabTare usydeHuss 0M0J10ruM Ha NPOQPUIBLHOM YPOBHE YYEHHK HOJIKEH

3HATH/MOHUMATh



OCHOBHbIE MOJIOKeHHS] OHMOJOTMYECKHX TEOpHH (KJIETOYHAs TEOpHsS; XPOMOCOMHAs TEOpHs
HACJIEICTBEHHOCTH; CUHTETHYECKasi TEOPHs HBOJIIOLIMU, TEOPUs aHTPOIIOTeHEe3a); YUeHUN (0 MyTaxX U
HanpasiieHusx sBostonny; H.M. BaBunoBa o neHTpax MHOrooOpasusi 1 IpOUCXOXKAECHUS KYJIbTYpPHBIX
pactenuii; B.M. Bepnaackoro o Owocdepe); cymHocTh 3akoHOB (I.MeHpaens; CIHEMIEHHOTO
HacnenoBanuss  T.MopraHa; TrOMOJIOTUYECKMX PSAOB B HACJIEACTBEHHOM  M3MEHYUBOCTH;
3apOJIBIIIEBOTO CXOJCTBA; OMOr€HETUYECKOT0); 3aKOHOMEpPHOCTEH (M3MEHYMBOCTHU; CLEIJICHHOTO
HACJICIOBAHMS; HACIEIOBAaHMS, CLIENJIEHHOTO C MTOJIOM; B3AaMMOJAECHCTBUS T€HOB U UX LUTOJIOTMYECKUX
OCHOB); npaBuJ (nomuHUpoBaHus [.MeHens; 3KoI0rnyeckoi MUpaMu/Ibl); TUIOTE3 (UUCTOTHI FaMeT,
CYIIHOCTHU ¥ IIPOUCXOKJICHUS KU3HU, POUCXOKICHUS YEIIOBEKA);

CTpPOeHHe OHOJIOTHYeCKMX O0bEKTOB: KICTKHM (XMMHUYECKHIl COCTaB M CTPOCHHE), T'CHOB,
XPOMOCOM, KEHCKUX U MYKCKUX raMeT, KJIETOK MPOKAPUOT U IYKAPUOT; BUPYCOB; OJTHOKJICTOYHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB; BUa H 3KOCUCTEM (CTPYKTYypa);

CYIIHOCTH OMOJIOTHYECKHX MPOLeccOB M SIBJIeHUIl: 0OMEH BEIIEeCTB M MPEBpAIEHUS YHEPTUU B
KJIeTKe, (HOTOCHHTE3, IUIACTUYECKHH W JHEpPreTHYecKHid OOMeH, OpOoXKeHHE, XEMOCHHTE3, MHUTO3,
MeﬁO?;, PasBUTHUC TaMCT Yy LIBCTKOBBIX paCTeHI/Iﬁ U TIO3BOHOYHBIX JKUBOTHBIX, PA3MHOKCHHC,
OIUIOIOTBOPEHHE Y IIBETKOBBIX PACTEHUH M IO3BOHOYHBIX JKUBOTHBIX, WHIMBHIYAILHOE PAa3BHTHUE
opranusMa (OHTOTEHE3), B3aUMOCHCTBUE TEHOB, OJIYYCHUE IeTEPO3NCA, MOTUILIONIOB, OTAAJICHHBIX
THOpPUIOB, EHICTBUE UCKYCCTBEHHOTO, JBIDKYIIETO U CTAOMIM3UPYIOIIEro 0T00pa, reorpaduueckoe u
IKOJIOTHYECKOE BHUI000pa30BaHME, BIUSHUE HIEMEHTAPHBIX (AKTOPOB SBOJIOLUMU Ha TeHO(OHI
HNONyJAUu, (HOPMHPOBAHHE NPHUCIIOCOOJICHHOCTH K cpele OOMTaHUs, KPYroBOPOT BEUIECTB U
NPEBpAICHHS SHEPTHH B DKOCUCTEMaxX U duocdepe, sBoIrorus ouochepsr;

* COBPEMEHHYIO 6u0ﬂ02uquKy}0 mepmuHOoIocUIo U CUMBOJIUKY,;

yMeThb

O0BACHATB: POJb OMOJIOTMYECKUX TEOpPUH, HJIeH, NPUHLMIOB, TUIOTE3 B (HOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHUHBI MHMpA, HAYYHOTO MHPOBO33PEHHUs; €IMHCTBO XUBOH U
HEKUBOM IMPUPOJBI, POJICTBO KHUBBIX OPraHU3MOB, MCIOJB3Ysl OUMOJOIMYECKHE TEOpUH, 3aKOHBI U
IIpaBUja; OTPHULIATEIIBHOE BIIMSHHME AQJIKOIOJIsl, HUKOTHMHA, HApPKOTHMYECKUX BEIIECTB HA pPa3BUTHE
3apojplllla 4YEJIOBEKA; BIMSHUE MYTAareHOB Ha OpPraHHU3M YEIIOBEKA; B3aMMOCBSI3M OPraHU3MOB U
OKpYKarolllel cpeJibl; MPUYMHBI IBOJIIOLIUN BUIOB, YeJIOBEKa, OMoc(epbl, €IMHCTBA YETIOBEUECKUX pac,
HACJIC/ICTBEHHBIX W HEHACJEJICTBEHHbIX H3MEHEHMH, HACJEJCTBEHHbIX 3a00JeBaHUM, TEHHBIX U
XPOMOCOMHBIX MYTallUi, YCTOMYMBOCTH, CAMOPETYJSLHH, CAMOPA3BUTUS M CMEHBI JIKOCHUCTEM,
HE00XO0/IMMOCTH COXpPaHEHUsI MHOI000pa3us BUIIOB;

YCTaHABJIMBATH B3aMMOCBSI3M CTPOEHUS M (DYHKIMI MOJIEKYN B KJIETKE; CTPOCHHS U (YHKLUH
OpPraHOUJIOB KJIETKH; IJIACTUYECKOIO M SHEPreTHYeCKOro OOMEHa; CBETOBBIX M TEMHOBBIX peaKLUil
(doTocHHTE3a; NBUKYIIUX CUJ SBOJIIOLUY; ITyTel M HAlIPaBJICHUN 3BOJIOLNH;

© pemiaTb 3aJa4n pa3H0171 CJIOXXKHOCTH 110 6I/IOHOFI/II/I;

COCTABJIAITh CXeMbI CKPEIIMBAaHUS, MYTH TEPEeHOCAa BEUIECTB M HHEPTUU B IKOCHUCTEMax (IIemu
MUTaHUs, TTUIIEBLIE CETH);

ONUCHIBATH KJIETKW pAcTeHUH M JKUBOTHBIX (TOJ MHUKPOCKOIIOM), oco0eil Buga 1o
MOP(OJIOTHUECKOMY KPUTEPHUIO, SKOCHCTEMBbl M arpo3KOCHUCTEMBI CBOEH MECTHOCTH; TOTOBUTH M
OINMCHIBATh MUKPOIIpENnapaThl;

BBISIBJIAATH [IPUCIIOCOOJIEHUS] Y OPraHU3MOB K cpesie oOuTaHus, apoMopho3bl U UAH0AAANTALUU Y
pacTeHM W JKMBOTHBIX, OTJIMYUTENbHbIE MPU3HAKM HKHUBOTO (y OTHENBHBIX OPraHU3MOB),
abuoTuyeckre W OMOTHYECKHE KOMIIOHEHTBhI HKOCHCTEM, B3aUMOCBSI3U OPraHU3MOB B IKOCHCTEME,
UCTOYHHMKU MYTareHOB B OKpY»Karollei cpeie (KOCBEHHO), aHTPOIIOT€HHbIE H3MEHEHUS B IKOCUCTEMAX
CBOETO PETHOHA;

HCCIe0BATH OMOJIOTHYECKHE CUCTEMBI Ha OMOJIOTMUYECKUX MOJIENSIX (aKBapHyM);



CpaBHMBATBH OuoOJOTHYecKUe OOBEKTHl (KJIETKH pACTeHHUH, XUBOTHBIX, TIpUOOB M OaKTepHii,
9KOCUCTEMBI U arpo3KOCHCTEMBI), IPOIECCH U SBJICHUS (OOMEH BEUIECTB y PacTEHHH M YKHBOTHBIX;
IUTACTHYECKUI U SHEpreTHYecKuii oOMeH; (OTOCHMHTE3 M XEMOCHHTE3, MHTO3 M MeEi03; Oecronoe u
IIOJIOBOE Pa3MHOXKEHHUE, OIUIOJIOTBOPCHNE Yy IBETKOBBIX DPACTEHUH M IO3BOHOYHBIX JKUBOTHBIX;
BHEIIHEE M BHYTPEHHEE OIUIof0TBOpeHue. DOpMBI E€CTECTBEHHOTO OTOOpa; MCKYCCTBEHHBIH U
€CTECTBEHHBII 0TOOP; crIOcOOBI BUA000PA30BaHM; MAKPO- U MUKPOABOJIIOLUIO; TyTH M HAIPABICHUS
HBOJIIOIMH) U JIENIaTh BHIBOJIBI HA OCHOBE CPAaBHEHHS;

aHAIM3HPOBATh M OLEHMBATh PA3JIMYHBIC TUIIOTE3bl CYITHOCTH KU3HU, IPOUCXOXKACHUS KU3HU U
YeJI0BEKa, 4YEJIOBEYECKUX pac, INIoOaJbHblE aHTPOIOTEHHbIE M3MEHEHUs B Ouocdepe, 3THUECKUE
ACTIEKThI COBPEMEHHBIX UCCIIEIOBAHUM B OMOIOTHYECKOI HayKe;

OCYILIECTBJISATH CAMOCTOSITEIbHBIH TOUCK OHOJIOrHYecKO HH(OPMANMH B Pa3IUYHBIX
UCTOYHMKAX (y4eOHBIX TEKCTaX, CIPABOYHHMKAX, HAYYHO-TIOMYJSPHBIX H3JIaHUSX, KOMITBIOTEPHBIX
0azax, pecypcax MHTepHETA) M IPUMEHSATH €€ B COOCTBECHHBIX UCCIICIOBAHUSIX;

HCNOJIb30BATh NpPHOOpPeTeHHble 3HAHUSI U YMEHHUSI B MNPAKTHYECKOil JeSTeJbHOCTH U
NMOBCEIHEBHOM KM3HHU JIJIfA:

rpaMOTHOTO O(pOPMIICHHS PE3YIIBTATOB OMOJIOTMYECKIX MUCCIIEIOBAHUIA;

000CHOBaHUSI W COOJIOJICHUs TIPAaBUJI TOBEJCHUS B OKpYXKaloled cpene, mMep NpOo(HIaKTUKU
pacnipocTpaHeHusi BUpPYCHbIX (B ToMm umcine BUY-undexuuun) m npyrux 3abojeBaHH, CTPECCOB,
BPE/IHBIX MIPUBBIYEK (KypEHUE, AJIKOIOJIM3M, HAPKOMaHMUs);

OKa3aHus HepBOf/’I oMo HOpu MPOCTYAHBIX U APYIrUX 3a6OJ'ICBaHI/I$IX, OTpaBJICHUN TMUIICBBIMU
MPOIYKTaMU;

orpezeNeHus: COOCTBEHHOW MO3UIMH 110 OTHOLIEHUIO K AKOJIOTUYECKUM MpodiieMam, MOBEIACHHUIO B
MIPUPOJHOM CpelIE;
OILICHKH 3TUYECKUX aCIEKTOB HEKOTOPBIX HCCIEeIOBAaHUM B 001acTH OMOTEXHOJIOTUU (KJIOHUPOBAHUE,
UCKYCCTBEHHOE OIJIOJIOTBOPEHHUE).

S. ®opMbI KOHTPOJISA

HasBanue ¢popmbl 1 moxyroame 2 nmoayroamue
10 kmace

JIaboparopHast pabota 4 3
[IpakTuueckas padbora 1 10

3auer 3 2

Cemunap 1 1
CamocTosiTenbpHas padoTa 3 3

Y CTHBIN U MUCbMEHHBIN 0Ipoc 5 5
MuHUIIPOEKTHI 2 2
KonTtpomnbHbie paboThI 3 4




11 xknacc
JIaboparopHast pabota 4
[IpakTuyeckas pabora 6 7
KonTtposbHO — 0000maromuii 2 1
DKk3amMeH 1
Tecr 2
6.JIutepatypa
Y4eOHUK:

Kamenckuit A. A., KpukcynoB E. A., ITaceunux B. B. OOmas O6uonorus. 10—11 kmaccsr:
yueOHUK 11t 001ieoOpa3oBarenbHbIX yupexaeHuit. M.: JIpoda, 2008.

AJISL YYUTEe s

Awuna ®@., Kaitrep Ixx. CoBpemennas reneruka. T. 1—3. M.: Mup, 1987.

buonorusa: HlkonbpHasa sHnukioneaus. M.: bonbsimasg Poccuiickast sHuuknonenus, 2004.
Bopo6rer @.1. DBononnoHHOE yuyeHue: Buepa, cerogud... M.: [Ipocsemenue, 1995.

I'pun H., Crayr V., Teitnop A. buonorus. B 3 t. M.: Mup, 1990.

Nopnanckuit H.H. DBonronus xxuzau. M.: Axkagemus, 2001.

Kamenckuit A. A., Kpukcynos E.A., ITaceunux B. B. buonorus. Beeaenue B o00uryro
6uosoruto u skojioruto. Iki1.M.: [Ipoda, 2008.

7. Kemn I1., Apme K. BBengenune B 6uonoruto. M.: Mup, 1988.

8. KpukcynoB E.A., Ilaceunux B. B. O3Okomorms. 10 (11) xnacc: ydyeOHMK ISt
o01eoOpa3oBarTebHBIX yupexaeHnuid. M.: JIpoga, 2008.

9. Kemn II., Apme K. Beenenue B 6uonoruto. M.: Mup, 1988.

10.MenuuxoB b. M. buonorus: ®opmsl u ypoBHaM xu3HHu. M.: [IpocBemenne, 1995.

11.516n0okoB A. B., FOcydos A. I'. DBonwoinuonHoe yueHue (mapBuHusm). 4-e uza. M.: Beicmas
mkoja, 1998.

Sk wbdE

IS YA XCS :

12.buonorus: cpaBOYHUK IS CTApIIEKIACCHUKOB M mocTymnaromux B By3sl / T. JI. bormanosa, E. A.
Cononosa. - 3-e u3z. - M.: ACT-ITPECC HIKOJIA, 2010. - 816¢.: ni.

13. Buonorus B 3 Tomax. Towm 3. JI. Teimop, H. I'pun, V. Crayt. 2004 T.

Anpeca caiitoB B MIHTEPHETE

1. «Epunas xomneknusa [udpossix O6pazoBaTenpHbIX PecypcoB» (Habop 1mudpoBEIX pecypcoB K
yueOHukam siuHnn B.B. [Taceunuka) (http://school-collection.edu.ru/).

2. www.bio.1september.ru— raszera «buosorus -npuiIokeHue K «1 CeHTAOps».
http://bio.1september.ru/urok/ - Matepuainsi k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/1aH
caiit, ObUTH OyOJIMKOBaHbBI B Tazere "buonorus". ABTopaMu caiita rnpojiesiana 0oJibIias pabora



http://school-collection.edu.ru/
http://www.bio.1september.ru/
http://bio.1september.ru/urok/

[0 CUCTEMATH3UPOBAHUIO T'a3€THBIX CTATEeH ¢ yIETOM IIKOJIBHOU y4eOHOW MPOTrpaMMBl 10
npeaMery "buonorus'.
3. www.bio.nature.ru — Hay4Hble HOBOCTU OUOJIOTHI
4. www.edios.ru — Dioc — MEeHTP AUCTAHIIMOHHOTO 00pa30BaHUS
5. www.km.ru/education - yueGHbIe MaTepuaibl U cioBapu Ha caiite «Kupuut u Medoanii»
6. http://ebio.ru/ - Dnextponusii yueOHHUK «buoaorusy. ComepKUT Bee pasaeiibl OHOIOTHH:
0OTaHUKY, 300JI0THIO, aHATOMHIO U (PU3HUOJIOTHIO YEIOBEKA, OCHOBBI IIUTOJIOTHU M ICHETHKH,
IBOJTIOIMOHHYIO TEOPHIO M SKOJIOTHIO.
7. http://djvu-inf.narod.ru/ - snekrponnas OubIHOTEKA
8. http://biology.ru/index.php - Caiir siBistercst IHTEpHET — Bepcueit yueOHOro Kypca Ha KOMITaKT-
mucke "Otkpeitast buosnorus". Metoguueckue MaTepuaisl IOATOTOBIEHB! COTPYAHUKAMU
CaparoBckoro ['ocy1apcTBEHHOTO Y HUBEpCUTETA.
9. Buonoruueckuii paxkynprer MI'Y um. M.B. JlomonocoBa — Www.bio.msu.ru
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