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IHosicuuTeabHAA 3aNMCKa
PaGouas mporpamma no 6uonoruu ans 9 kiacca coctaBieHa Ha ocHoBe denepambHOro
rOCyJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa OCHOBHOTO 0OIIero oOpa3oBaHUs, OCHOBHOM
00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111er0 o0pazoBanuss MBOY [upsimreikckas COIL,
W3yuenne OHMONOTMM HA CTYNEHHM OCHOBHOTO OOIIEro 0Opa3oBaHUS HANpPaBICHO Ha
JOCTHKEHHE CICAYIONINX LeJIe:

- OCBOCHME 3HAHMM O JKMBOW IpUPOJE U MNPUCYIIMX €l 3aKOHOMEPHOCTIX; CTPOCHUM,
KUZHEJEATEIIbHOCTY M CPefooOpasylomieil poju KUBBIX OpPraHU3MOB; 4YeNOBEKE Kak
OMOCOIMAIFHOM CYILECTBE; O POJIM OMOJOTHMYECKOW HAyKHM B TMPAKTHUECKOW JEATEIbHOCTH
JI0JIeH; MeTOAaxX MO3HAHUSI )KUBOU MPUPOJIBL;

- OBJIAJICHHE YMEHHUSMHU MPUMEHSATh OMOJIOTUYECKUE 3HAHUS IS OOBSICHEHUS IPOIECCOB H
SBIIGHUN KUBOM TPUPOABI, KHUIHEACITEIBHOCTH COOCTBEHHOTO OpraHu3Ma; HCIOJIb30BaTh
UHPOPMALIMIO O COBPEMEHHBIX JOCTHKECHUSAX B OOJIACTH OMOJOTHHM M IKOJOTHH, O (aKTopax
3JI0POBBS U PUCKA; paboTaTh C OMOJIOrMYECKUMU TPUOOpaMu, HHCTPYMEHTAMH, CIIPAaBOYHHUKAMMU;
NPOBOJIUTH HAONMIOJCHHUSA 33 OHOJIOTMYECKMMH OOBEKTAMH W COCTOSHHEM COOCTBEHHOTO
Oopranu3Ma, OMOJIOTUYECKUE IKCIIEPUMEHTHI;

- pa3BUTHE NIO3HABATEIbHBIX UHTEPECOB, NHTEINIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
mpolecce  MPOBEAEHUS  HAOMIOACHUNW 32  JKUBBIMH  OpraHM3MamH,  OHOJOTHYECKHX
AKCIIEPUMEHTOB, padOThI C pa3IMUHBIMU UCTOUHUKAMU UH(OpMALINN;

- BOCIHTaHWE TMO3UTUBHOTO LIEHHOCTHOT'O OTHOIIEHUS K XUBOW MpPUPOJE, COOCTBEHHOMY
3/10POBBIO U 3/I0POBBIO JPYTUX JIIOJIEH; KyJIbTYpbl IOBEJCHUS B IPUPO/IE;

- UCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCETHEBHOM KU3HU JJIS yXOJa 3a
pacTeHUsIMH, JOMAIIHUMHU >KUBOTHBIMH, 3a00ThI O COOCTBEHHOM 3J0POBBE, OKa3aHUS MEPBOIi
MOMOIIHN cebe U OKPY>KAIOLIUM; OLEHKU MOCIEICTBUN CBOEH NEATEIbHOCTH MO OTHOLIECHUIO K
NPUPOJIHON cpefie, COOCTBEHHOMY OpTaHH3MY, 3/I0pPOBBIO JIPYIMX JIIOJCH; A1 COOMI0eHUS
NpaBUJI MOBEJEHHUs B OKpYXarolleil cpelae, HOPM 3I0pOBOro o0pasa >KU3HHU, MPO(UIAKTHKH
3a00JIeBaHNM, TpaBMaTU3Ma U CTPECCOB, BpeAHbIX NpuBbIuek, BUU-undexnuu.

Pabouas nporpamma o 6uonoruu B 9 kinacce paccuuTana Ha 68 1 (2 4 B Hezeno)

COAEPKXAHUE YYEGBHOI'O IPE/IMETA

9 ki1ace

BBenenue

Tema 1. MHoOroo6pa3ue »KuBoro Mupa

CTpyKTypHasi OpraHu3anus >KMBbIX OPraHNu3MOB

Tema 2. XumMu4eckasi OpraHu3anus KJIeTKH

DNIeMEHTHBIN COCTaB KJIETKU. PacnpocTpaHEHHOCTH AIEMEHTOB, UX BKJIaJl B 00pa30BaHUE KUBOH
Marepul U OOBEKTOB HEXHMBOW MPUPOIBL. MaKpOIIEMEHTB, MHKPOAJIEMEHTBI, WX BKIAJ B
o0pa3oBaHHe HEOPTaHWYECKUX M OPraHMYECKUX MOJIEKYJ HUBOro BellecTBa. Heopranmdeckue
MOJIEKYJIBI ’KMBOTO BellecTBa. Boja; e€ Xxumuueckue CBONCTBA U OMOIOTHYECKas POIIb.

Conu HeopraHW4yecKux KHCIOT, UX BKJaJ B 00eCleYeHHE MPOIECCOB KUZHEACSITENbHOCTH U
nojJiep>kaHue romeocraza. Poib  KaTMOHOB M aHMOHOB B OOECIEYEHHWU IPOLECCOB
KHU3HeaesaTeabHocTH. OCMOC U OCMOTHYECKOE JIaBJICHHE; OCMOTUYECKOE MOCTYIUIEHHE MOJIEKYI
B KJeTKy. OpraHndyecKkue MOJEKYIbl. buomornyeckue monuMepsl — O€NKH; UX CTPYKTypHas
opranu3zanus. OyHKIUK OETKOBBIX MOJEKYNI. YTIIEBOIbI, UX CTPOEHHE W OMOJIOrMyecKas polib.
Kupbl — OCHOBHOM CTPYKTYPHBIN KOMIIOHEHT KJIETOYHBIX MeMOpaH U ucTOuHUK sHepruu. JTHK
— MoJIeKylbsl  HacnencrBeHHoctd. Penymumkamus  JIHK, mnepemaya  HacnmencTBeHHOM
uH(pOpMaIUU U3 MOKOJICHUS B TOKoyieHue. llepenada HacnencTBeHHON MHGbOpMAIK U3 sSIpa B
nuroriazmy; Tpanckpumnuus. PHK, e& crpykrypa wu  dynxkumm. Hudopmanumonssie,
TpaHcnopTHble, pubocomanbabie PHK.

JeMoHcTparms




OObEMHBIE MOZETH CTPYKTYpHOW OpraHM3aluy OHOJOTHYECKHX IOJUMEPOB — OCNKOB H
HYKJIGMHOBBIX KHCIIOT, UX CpaBHEHHE C MOJEJISMH HCKYCCTBEHHBIX IOJIMMEPOB (Hampumep,
MOJIMBUHWJIXJIOPUJIOM).

Tema 3. O0MeH BellecTB U Mpeodpa3oBaHue JHeprun B Kierke (3 4.)

OOmMeH BemecTB U MpeoOpa3oBaHUe YHEPIHU B KIETKE. TpaHCIIOPT BELIECTB Yepe3 KICTOYHYIO
MeMmOpany. [luno u ¢arouuto3. BHyTpHKIeTOUHOE NHILEBAPEHHE W HAKOIJICHHE SHEPruu;
pacuiernieHue ToKo3bl. bHocuHTe3 O0€NKOB, )KUPOB U YITICBOAOB B KIIETKE.

Tema 4. Ctpoerue u pyHKuuu Kierok (7 4.)

[Tpokapuornueckne kieTku: ¢Gopma U pasMmepsl. Lluromnazma OakTepHalbHOW —KIIETKH.
Opranuzanus  Merabonu3mMa Yy  OpOKapHoT.  leHermueckuil — anmapar — GakTepuil.
Cnopoo6pa3zoBanue. PazmHoxenrne. MecTo u polib MPOKAPUOT B OMOIEHO3aX. DYKAPHOTHIECCKAS
kieTka. L{uTomnazma sykapuoruyeckoi kiaeTku. OpraHeiibl LMTOIUIA3MbI, UX CTPYKTypa M
¢ynkuu. [utockener. Brimoduenuss m ux pois B Metabonmu3me kietok. Kierounoe sapo —
LHEHTP YIpPaBICHUS >KU3HEACATEIBHOCThIO KIETKH. CTPYKTYpbl KIETOYHOIO sjpa: siAepHas
0007104Ka, XpoMaruH (TeTepoXpoMaTHH), sAPHIIKO. OCOOCHHOCTH CTPOCHMSI PACTUTEIBHOU
kineTku. Jlenenne kmetok. KieTkm B MHOroOkjeTodHoMm  opraHusme. [lomsitue o
QG QepeHIMPOBKE KIETOK MHOTOKJIETOYHOrO OpraHu3mMa. MHUTOTHYECKHI NIHKI: HHTEpdasa,
penymnukanusa JIHK; murto3, ¢a3pl MUTOTHYECKOTO AETEHUS U MpeoOpa3oBaHHs XPOMOCOM.
buonornueckuii cMpici M 3HaueHHWE MHTO3a (Oecrosioe pa3MHOXKEHHUE, POCT, BOCIOJHEHHUE
KJIETOYHBIX TOTEPh B (PU3MOJOTMYECKHX M MATONOTHYECKUX ycnoBusx). Kierounas rteopus
CTPOEHUS OPraHU3MOB.

JemoHcTparms

[TpuHIMNHaTBHBIE CXEMBI YCTPOMCTBA CBETOBOTO M AIIEKTPOHHOTO MHKpOckomna. CXeMsl,
WUTIOCTPUPYIOIINE METOJbl MpenapaTUBHON OWOXMMUU U UMMYHOJIOTMH. MoJenu KIETKU.
CXeMbI CTpOEHHsI OpPTraHOMIOB PACTHTENBHOM M >KMBOTHOHM KIIETOK. MUKpompenaparbl KIETOK
pacTeHH, )KUBOTHBIX M OJHOKJIETOUYHBIX IpuOOB. OUTypsl MUTOTHUECKOTO AETICHHS B KJIETKax
KOpelIKa JyKa IMOJI MUKPOCKOIIOM M Ha cxeMe. Marepuaibl, pacckasbiBarolue o ouorpapusx
yu€HBIX, BHECIIUX BKJIAJ B Pa3BUTHE KIETOYHON TEOPUH.

JlabopaTopHble U MpPaKTHYecKHe PadoThl

JlaGopatopHas pabora Ne 1 «M3ydeHue kiieTok OakTepuil, pacTeHUI 1 )KUBOTHBIX».
PasMHoOxeHHe M HHANBHYAIbHOE Pa3BUTHE OPraHU3MOB (74ac)

Tema 5. Pa3MHokeHHEe OPraHnu3MoB (4 4.)

CymHOCTh W (OpMBI pa3MHOXKEHHUSI OPraHU3MOB. becrosioe pa3MHOKEHHWE pacTeHUH u
KHUBOTHBIX. [loNOBOE pa3MHOMXEHHE >KHBOTHBIX U DPACTEHHUH; 0Opa3oBaHME TMOJOBBIX KIIETOK,
OCEMEHEHME U OIUIOIOTBOpeHHe. buosjoruueckoe 3Hau€HUE TIOJOBOTO  PAa3MHOKEHUS.
['amerorene3. Ilepuonsl 00pa3oBaHUS TIOJMOBBIX KIETOK: Pa3MHOXEHHE, POCT, CO3pEeBaHUE
(meiio3) U QopmHupoBaHHE TOJOBBIX KJIETOK. OCOOEHHOCTH CIepMaroreHe3a M OBOIE€HE3a.
OmnogoTBOpEHHE.

JeMoHcTparms

[TnakaTbl, WIUTIOCTPUPYIOLIHE CHOCOOBI BETeTaTUBHOIO Pa3MHOKEHUS IUIOAOBBIX JIEPEBHEB U
OBOLIHBIX KyIbTYp. Mukponpemnaparsl siiinekiaeTok. dororpaduu, orpaxaromue pasHoodpasue
MIOTOMCTBA y OJJHOM Mapbl pOIUTENei.

JlaGoparopHas padora Ne 2 «CriocoObl 6€cronoro pa3MHOXKEHUSI OPIraHU3MOBY

JlaGoparopHas pabora Ne 3 «CpaBHEHHE BHELIHETO CTPOCHHUS JKEHCKHX M MYXKCKHX IOJIOBBIX
KIIETOK»

Tema 6. UnmuBuIyanbHOE pa3BuTHE OPranu3mMos (3 4.)

DOMOpuoHaNbHBIM Tiepuoa pa3BuThus. OCHOBHBIE 3aKOHOMEPHOCTH ApOOJieHUs; oOpa3oBaHUE
OIHOCJIOMHOTO 3apofpliia — OnacTynbl. [acTpynsiums; 3aKOHOMEPHOCTH OOpa3oBaHUs
JIBYCJIOMHOTO  3apojpllia — ractpyibl. [lepBUYHBIA  OpraHoreHe3 W  JajbHEWIast
nuddepeHIMpoBKa TKaHEeH, opraHoB U cucteM. [locTaMOproHaNBHBINA TIepruoAa pa3BUTHsL. DOPMBI
MOCTAMOPHOHAILHOTO TIepuoja pa3BuTHs. HempsiMoe pa3BUTHE; TOJHBIA W HETOJHBIN




metamop(ho3. bruonornyeckuii cMpica pazsutus ¢ meramopdosom. [Ipsimoe pazsurue. Crapenue.
OO0mue 3aKOHOMEPHOCTH pa3BuUTUs. buorenernyeckuit 3akoH. CXOACTBO 3apojsllieil U
sMOpHoHaNbHas IuBepreHnus npusHakos (3akoH K. bapa). buorenernueckuii 3akon (9. ['ekkenn
u ®©. Mromep). Paboter A. H. CeBepiioBa 06 3SMOpHOHATBHOM U3MEHYHBOCTH.

JeMoncTpanus

Tabnuipl, WLTIOCTpUpYIOLIME Mpoliecc MeTamopdo3a y OECrO3BOHOYHBIX (JKECTKOKPBUIBIX U
YenIyHYaTOKPBLIBIX HACEKOMBIX) U MMO3BOHOUHBIX (aMpubduii). Tabnuiibl, oTpaskaronife cXoaCTBO
3apoJbIlIei TMO3BOHOYHBIX KHUBOTHBIX. (CXeMbl mpeoOpa3oBaHUs OPraHOB U TKaHEH B
¢uorenese.

HacJjiencTBeHHOCTH M H3MEHYUBOCTH Opranu3moB (13uac)

Tema 7. 3aKOHOMEPHOCTH HACJIEI0BAHUS NPU3HAKOB (8 4.)

OtkpeiTue . MeHaeneM 3aKOHOMEPHOCTEHW HACJIEeIOBaHUS IPHU3HAKOB. [ HMOpHIOIOrHYecKuit
METO/ U3Y4YEHHUsI HACIEeICTBEHHOCTH. MOHOTHOpHUIHOE U MOJIMTHOPUIHOE CKpELMBaHUE. 3aKOHbI
Menpnens. He3aBucumoe M CLEIJIEHHOE HacielOBaHHME. |e€HeTHYecKoe OIpeesieHHe IoJa.
['eHoTun kak LENOCTHas cucrema. B3auMoneicTBuE aieNbHBIX M HEAJIENIbHBIX TE€HOB B
ONpeIeJICHUN TPU3HAKOB.

JeMoHncTparms

Kaptel xpomocoMm uenoBeka. PoOoCIOBHBbIE BBIIAOMIMXCA MPEICTABUTENEH  KYIbTYpBI.
XpOMOCOMHBIE aHOMAJIMU Y€JI0BEKA U UX (PEHOTUIINYECKHE ITPOSBICHUS.

JlaGopaTopHblie M NPaKTHYeCKHE PA0OTHI

[paktuyeckast pabora Ne | «PemieHue TeHETHYECKHX 3a/lad W aHAJIM3 COCTABICHHBIX
POZIOCIIOBHBIX».

Tema 8. 3aKoHOMEPHOCTH U3MEHYUBOCTH (2 4.)

OcHoBHble (QOpMBI HM3MEHUMBOCTH. [eHOTHNHYECKas W3MEHYMBOCTb. Myrtanuu. 3HaueHue
MyTallMd  JJi1 TPaKTUKH CEJIbCKOr0 Xo3siictBa M OuorexHosoruu. KomOuHaTuBHAs
U3MEHYMBOCTh. DBOJIIOLIMOHHOE 3HAau€HHEe KOMOWHATUBHOW HM3MEHYMBOCTH. DeHoTumuueckas,
WIM MOAM(PUKAIMOHHAs, W3MEHYMBOCTb. PONb yCIOBMI BHEIIHEW cpenbl B pa3BUTUU U
IIPOSIBJICHUH ITPU3HAKOB U CBOMCTB.

Hemonctparus [Tpumepsl MonupuKaMOHHON N3MEHYHUBOCTH.

JlabopaTopHbie 1 npakTHYecKHe padoThI

[paktryeckas padora Ne 2 «IlocTpoeHre BapHallMOHHOTO PsiJia U BapHAITHOHHOW KPHBOI
Tema 9. Cenexnusi pacTeHH i, ’KHBOTHBIX 1 MUKPOOPraHu3MosB (3 4.)

[leHTpbl MPOMCXOXKAEHUS M MHOrooOpasusi KylIbTypHBIX pacTteHuil. CopT, Mmopoja, IITaMM.
Metonbl ceneknuu pAacTeHUHM W KUBOTHBIX. JIOCTMXKEHMS W OCHOBHBIE HalpaBICHUS
COBPEMEHHOM CeNeKUMU. 3Hau€HUEe CeJNeKUMHM Uil Pa3BUTHUSL  CEIbCKOXO3SHCTBEHHOTO
IPOM3BOJICTBA, MEUIIMHCKON, MUKPOOHOJIOTHYECKON U APYTHX OTPACIeH MIPOMBIIIIEHHOCTH.
JeMoHcTparms

CpaBHUTENbHBIA aHAIU3 MOPOJ JOMAIIHUX >KMBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHHH M HX
TUKUX TpeakoB. Komnmekuuu u mpenaparbl COPTOB KYIBTYPHBIX PAacTEHUHM, OTIUYAIOIINXCS
HanOOJIbIIIEH MII0JOBUTOCTBIO.

Tema 10.PazBuTne 0M010rUM B 101aPBHHOBCKUI nepuon (2 4.)

PazButue Ouonoruu B JONApPBUHOBCKHM mepuon. [ocmoicTBoO B Hayke MNpencTaBieHH 00
«H3HAYaJIbHOM 11€71€CO00pa3HOCTU» U HEM3MEHHOCTU KHMBOM mpupossl. Padorsl K. Jlunues no
CUCTEMATUKE PACTEHUI U KUBOTHBIX. DBoMonMoHHas Teopust JK. b. Jlamapka.

JeMoHcTparms

buorpadun yu€Hsix, BHECIINX BKJIa1 B pa3BUTHE SBOJIOLMOHHBIX Uael. JKU3Hb U 1eSTeNbHOCTh
K. b. Jlamapka.

Tema 11. Teopus Y./lapBuHa 0 NPOMCXOKACHUH BH/IOB IIyTEeM €CTECTBEHHOr0 0TO0pa (3 4.)
[Ipennocbuiku Bo3HUKHOBeHHsS! ydenus: Y. JlapBuHa: OOCTH)KEHUS B OOJIACTH €CTECTBEHHBIX
HayK, oKcrenuiuonHblid Marepuan Y. /lapsuna. Yuenue Y. JlapBuHa 06 HCKyCCTBEHHOM OTOODE.
VYuenue Y. JlapBuHa o ecrecTBeHHOM oTOOpe. Bua- smeMeHTapHass 3BOJIONMOHHAS CIMHHMIIA.




Bceobmas nHanBUAyaibHAsE U3MEHYMBOCTD U H30BITOYHASI YUCIEHHOCTH MOTOMCTBa. boprOa 3a
CYLIECTBOBAHHE U €CTECTBEHHBIH 0TOOP.

JeMoHncTpanus

buorpadus Y. Jlapsura. MapuipyT u KOHKpeTHbIe Haxoaku Y. JlapBuHa BO BpeMs MyTEIISCTBUS
Ha Kopabie «buriby.

Tema 12. Ilpucnoco0/IeHHOCT, OPraHU3MOB K YCJOBHMSIM BHEIIHEH Cpelbl KaK pe3yJbTar
JAelCTBHS €CTECTBEHHOI0 0TOOpa (24ac)

[TpucnocoburenbHble 0COOEHHOCTH cTpoeHHs. [IoKpoBUTEIBCTBEHHAs] OKpacka MOKPOBOB Tela:
CKpBIBaOILlasl OKpacka (OAHOTOHHAs, JBYyTOHHAs, pacwICHSIOIIAs U Jp.); IpefocTeperarolas
okpacka. Mumukpus. IlpucnocoburenbHoe MOBEACHHE S>XUBOTHBIX. 3a00Ta O TMOTOMCTBE.
dusnonornyeckue agantanui. OTHOCUTEIBLHOCTH MPUCTIOCOOIIEHHOCTH.

JeMoHcTparms

Wnmoctpanuy, 1eMOHCTPUPYIOLIME CTPOEHHE Teja >KMBOTHBIX U PACTUTENIBHBIX OPraHU3MOB,
o0ecreunBaoIIie BbDKMUBAHHE B TUIUYHBIX JJIS HUX YCIOBHSX cyliecTBoBaHus. [Ipumepnl
Pa3JIMYHBIX BUIOB MOKPOBUTEIHCTBEHHON OKPACKHU Y )KUBOTHBIX.

JlaboparopHas padora Ne 4 «3ydeHue pe3ylnbTaToB HCKYCCTBEHHOTO OTOOPay.

Tema 13. MUKPO3BOJTIONUSI H MAKPOIBOTI0ONIUS (6 4.)

By kak reHeTHYeCKH M30JIMPOBAaHHAs CUCTEMA; PENPOAYKTHUBHAS U30JSIIUS U €€ MEXaHU3MBI.
[TonynsimoHHast CTPYKTypa BUA; SKOJIOTUUECKUE U TEHETUYECKHE XapaKTEPUCTHKHU MTOMYIISIUH.
[Tomynsituss — srneMeHTapHas SBOMIOLMOHHAS enuHuna. [lyTu u ckopocTh BUA00Opa30BaHMS;
reorpaguueckoe 1 SKOJOTHIECKOe BUI000pa30BaHHE.

JemoHcTparms

Cxembl, WIUTIOCTPUPYIOLIME Ipolecc reorpaduueckoro BuaooOpa3zoBanus. JKuBble pacTeHUs U
JKUBOTHBIE, TrepOapu M KOJUICKIIMH, IOKa3bIBAIOIINE WHANBUAYAJIbHYI0 H3MEHYUBOCTH U
pa3HoOoOpa3ue COPTOB KYIABTYPHBIX  PAcTEHUW M TOPOJA JOMAITHUX J>KUBOTHBIX, a TaKkKe
pe3ynbTaThl  MPUCHOCOONEHHOCTH  OpPraHM3MOB K  Cpele OOWUTaHUS U Pe3ylbTaThl
BUJI000pa30BaHusl.

[maBHBIE HampaBIeHUS SBOIIOIMOHHOTO Mpoiiecca. bronornueckuii mporpecc u OMOIOTHUECKHIA
perpecc (A. H. Cesepro). Ilyrn noctmxenuss Ouonorudeckoro mporpecca. OCHOBHBIC
3aKOHOMEPHOCTH 3BOJIOLMU: JUBEPTEHIINs, KOHBEpreHuus, napamuienusM. [IpaBuna sBomonuun
Ipynn  OpraHu3MoB. Pe3ynbraTsl  3BONIOIMHM:  MHOrooOpasue  BUJOB, OpraHUYyecKas
11eJ1eC000pa3HOCTh, MOCTENEHHOE YCI0KHEHNE OpraHU3alH.

JeMoHcTparms

[IpumMepsl TOMOJOTMYHBIX M aHAJIOTHYHBIX OPraHOB, HUX CTPOEHUS M MPOUCXOXKICHUS B
oHTOreHese. CXeMbl COOTHOLIEHUS NyTeld NPOrpecCUBHON OHOJIOIMYECKONW 3BOIIOLUH.
Marepuainbl, XapakTepU3yIOLIUE MPEACTABUTENEH JKUBOTHBIX M pACTEHUM, BHECEHHBIX B
KpacHyto KHUTY U HaXOIALIUXCS TIOJ] OXpaHOU roCcy1apcTBa.

JlabopaTopHble M NpakTHYeCcKHe padoThI

[pakruyeckast pabora Ne 3 «M3ydyeHne MpUCIOCOOIEHHOCTH OPTaHWU3MOB K Cpele OOWTaHWsL.
N3MeHUnBOCTBY.

Tema 14. BozHukHoBeHHe KU3HU HA 3emuie (2 4.)

Oprannyeckuil MUp Kak pe3yJbTaT SBONIONMU. BO3HUKHOBEHUE M pPa3BUTHE KU3HHU Ha 3eMIle.
XuMmuyeckuit, npeadbuonornyeckuii (treopus akagemuka A. M. Omnapuna), OHONOrHYEcKU U
COIIMAIbHBIA ATalbl pa3BUTHUs KUBOM Marepuu. DuioreHeTnueckue CBSA3M B JKUBOU MPUPOJE;
€CTeCTBEHHas KjacCU(UKAIIHS KUBBIX OPTaHU3MOB.

JemoHcTparms

CxeMbl BO3HUKHOBEHHUSI OJHOKJIETOYHBIX 3YKapHOT, MHOTOKJIETOYHBIX OPraHW3MOB, Pa3BUTHUSA
LAPCTB PACTEHUI U )KMBOTHBIX.

Tema 15. PazButue :xxu3Hu Ha 3emuie (3 4.)

PasButne xu3HM Ha 3emiie B apXeiCKyl0 U IPOTEPO30MCKy0 3pbl. IlepBble cienpl KU3HU Ha
3emiie. [losiBieHrEe BceX COBPEMEHHBIX TUIIOB OECIO3BOHOUYHBIX KUBOTHBIX. [lepBbIe XOpIOBBIE.




PazButue BoanHbix pacrenuil. PazButue xu3HM Ha 3emie B maneo3oiickyto 3py. [losiBnenue u
SBOJIFOLMSA CYXONYTHBIX pacTeHui. I[larmopoTHUKHM, CEeMEHHbIE MAOPOTHUKH, TOJIOCEMEHHbIE
pacteHusi. BO3HUKHOBEHHE MMO3BOHOYHBIX: PHIOBI, 3eMHOBOJHBIE, TIPEeCMBbIKatoecs. Pa3surue
J)KU3HA Ha 3emJie B ME3030MCKYI0 M KalHO30MCKyr Hpbl. [losBieHMe W pacmpocTpaHEHHE
IOKPBITOCEMEHHBIX pacTeHui. Bo3HukHOBeHMe nTUL KM Miekonutaromux. [losBieHune u
pazButue npuMaroB. IIpoucxoxxneHue uyenoBeka. MecTo uenoBeKka B IKMBOW IPHUPOAE.
Cucremarnueckoe mosiokeHne Bujaa Homo sapiens B cucreme XHBOTHOrO Mupa. IIpusHaku u
CBOMCTBA YEJIOBEKAa, MO3BOJIAIOLIME OTHECTH €ro K pPa3jIu4yHbIM CUCTEMaTHYECKUM TIpyIrnam
11apCTBa KUBOTHBIX.

Cranuu 3BOJIOLMM YEJIOBEKA: IPEBHEUIINN YEIOBEK, APEBHUI YEIIOBEK, IIEPBbIE COBPEMEHHbIE
mromu. CBOMCTBa YenoBeka Kak Omosormueckoro Buna. [lomynsmuonHast cTpykrypa Buaga Homo
sapiens; 4eJIOBEYECKHE pachl; pacooOpa3oBaHKe; €IUHCTBO MPOUCXOKIECHUS pac. AHTHHAYYHAs
CYLIHOCTb pacHus3Ma.

JemoHcTparms

Penponykuuu xaptun 3. Bypuana, orpaxkaromux ¢ayHy U (Giaopy pasIM4HBIX 3p U MEPHOIOB.
CxeMbl pa3BUTHS LIAPCTB >KUBOM MpUpoabl. OKaMEHENIOCTH, OTIEYaTKU PACTEHUW B JIPEBHUX
nopojax. Mozenu ckeseToB yenoBeKa U O3BOHOUHBIX KUBOTHBIX.

B3aumMooTHOmIEeHns1 opranu3mMoB u cpensbl (114ac)

Tema 16. Buocdepa, ee crpykrypa u pynkuuu (7 4.)

buocthepa — xuBast obonouka muaHeTsl. CTpykTypa Omocdepbl. KommoneHTsl Ouocdeps:
JKMBOE BEUIECTBO, BUJOBOM COCTaB, pa3HOOOpa3We W BKJIal B Onomaccy. buokocHoe m KocHOe
BeniectBo Ouocdepsl (B. M. Bepuaackuit). KpyroBopor BemectB B mpupojae. EcrecTBeHHBIE
coo011lecTBa JKUBBIX OpraHU3MoB. buoreoneHo3bl. KOMIOHEHTHI OGMOTeO1I€HO30B: MPOIYLEHTHI,
KOHCYMEHTBI, pEIyleHThl. bHOlLIeHO3bI: BHIOBOE pa3HOOOpas3ue, IUIOTHOCTh MOIMYMSIUH,
O6uomacca. Abuornyeckue (paxTopsl cpenbl. Poib TemmnepaTrypbl, OCBEIIEHHOCTH, BIAXKHOCTH U
Opyrux (axkTopoB B JKU3HEAEATENBHOCTH cooO0mecTB. VHTEHCHBHOCTh JeHCTBHUSA (akTopa
Cpelbl; orpaHrnuMBaoIui ¢akTop. B3anmoneiicTBue pakTopoB cpebl, Mpeieabl BHIHOCIUBOCTH.
buotnyeckue ¢axropel cpenbl. llenmn u ceTw nuTaHUs. DKOJOTHYECKHE MUPAMUABL: YHCE,
6uomaccsl, 3Heprur. CmeHa 6uoreHo30B. [IpuunHbI cMeHbl OMO1IEH030B; (HOPMUPOBAHNE HOBBIX
coobuiectB. PopMbI B3aUMOOTHOIIEHUH MeXay opraHu3MaMu. [103UTHUBHBIE OTHOLIEHUS —
CUMOMO3:  MYTyaJHu3M, KooIllepaiusi, KOMMEHCAIU3M. AHTHOMOTHYECKHE  OTHOLICHUS:
XUIIHAYECTBO, NApPa3UTU3M, KOHKYpeHIUs. HelTpalbHbIE OTHOIIEHUS — HEUTPAIU3M.
JeMoHcTparms

CxeMbl, WUIIOCTPUPYIOLUE CTPYKTYpy OHochepbl M XapakTepusyromue e€ OTIelIbHbIe
cocTaBHbI€ YacTH. TabIUIIbl BUJIOBOTO COCTaBa U pa3HOOOpa3usl KUBBIX OPraHU3MOB OHOC(hEpHI.
Cxembl KpyroBopoTa BEIIECTB B INpupozae. KaprTel, oTpakarolue IeoJOrH4ecKyr0 HCTOPHIO
MaTepuKOB, PacCHpPOCTPAHEHHOCTh OCHOBHBIX OuMOMOB cymu. [Ipumepbl cumbuoza Mexay
IPEICTAaBUTENSAMU PA3IMUHBIX APCTB KUBOW IPUPOJIBI.

JlaGopaTopHblie M NIPaKTUYeCKHUE PA0OTHI

[paktuyeckas pabora Ne 4 «/3ydeHne U onucaHHe IKOCUCTEMbI CBOEH MECTHOCTH
Ipaktrueckas pabora Ne 5 «CocTaBieHne cXeM Mepeiadyl BEMIECTB U SHEPTHH, IIENH MUTAHUS)
Tema 17. buocdepa u yesoBex (4 4.)

[IpuponHbeie pecypchbl M UX HCIONb30BAHHE. AHTPOIOTEHHBIE (QaKTOpPbl BO3JACHCTBUS Ha
OMOIIeHO3bI (POJIb YeJIOBEKa B MPUPOJIE); TOCIEACTBHS X035 HCTBEHHON NEsATEIbHOCTH YEI0BEKa.
[TpoGsieMbl parMOHAIBLHOTO MPUPOAONOIL30BAHMS, OXPaHbl IPUPOABL: 3alUTa OT 3arpA3HEHHI,
COXpaHEHHE »5TaJOHOB W TAMATHUKOB TNPUPOIBI, OOecleueHue MPUPOJHBIMU pecypcaMu
HAacCeJIEHUs MIJIaHETHI.

Jemoncrpanys KapTel 3aoBeiHbIX TEPpUTOPUI HALLIEH CTPaHBI.

JlaGopaTopHble M NPaKTUYeCKHUE PA0OTHI

[Ipaktuyeckas pabora Ne 6 «AHanM3 W OlEHKA IOCIEACTBUN JESITEIbHOCTH YEJIOBEKa B
JKOCHCTEMAX»




INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yJIbTaThI:

- (popmHupoBaHUE OTBETCTBEHHOTO OTHOLIEHUS K YYCHHIO, TPYY;

- (hopMupoBaHHE [IEIOCTHOTO MUPOBO33PECHUS;

- (opmHupoBaHUE OCO3HAHHOCTU U YBAXUTEILHOTO OTHOIICHUS K KOJUIETaM, IPYTUM JIOISM;

- (hopMupoBaHHE KOMMYHUKAaTHBHON KOMITETCHIIMU B OOLIICHUHU C KOJUICTaMHU;

- (popmHupoOBaHUE OCHOB 3KOJOTUYECKOU KYJIbTYPHI.

MertanpeameTHble pe3y/abTaTbl 00y4eHuUs:

MetanpegMeTHBIME  pe3yJabTaTaMH IO OUOJIOTUU sIBIsIETCS (POPMUPOBAHUE YHHBEPCAIbHBIX
yaeOHnbIx nevicteuii (YVY /).

Pecynamuenvie YY/[:

- CamocrosTenbHO OOHapykuBaTb W  (oOpMylupoBaTh IMpoOieMy B KIAaCCHOM U
MHAUBUYaJIbHON Y4eOHO 1eATeNbHOCTH.

- BoiaBurate Bepcuu pemieHus mpoOsieMbl, OCO3HaBaTh KOHEUHBIH pe3yNbTaT, BHIOMpPATh W3
IPEJJIOAKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS 1IEIIH.

- CocraBnarh (MHAUBUAYAIbHO WM B TPYIIE) IUIAH pEIIeHUs MpoOJIemMbl (BBIMOTHEHUS
IIPOEKTA).

- [TogOupats k kaxmo0il mpobaeme (3agaue) aIeKBaTHYIO el TEOPETHUECKYIO MOJIEb.

- PabGortas mo mnpemsio)KEHHOMY U CaMOCTOSITEIbHO COCTABJIIEHHOMY IIIaHy, HCIOJb30BaTh
Hapsily C OCHOBHBIMM M  JIONOJIHUTEIbHBIC CpEACTBa (CHpaBOYHAs JUTEPATypa, CIOKHBIE
puOOpPbI, KOMIIBIOTED).

- [InanupoBaTh CBOIO MHIMBUIYaIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

- Pabotarh mO C€aMOCTOSITEIPHO COCTAaBJICHHOMY IUIaHY, CBEpSsACh C HHUM U LENBIO
JeSITeIbHOCTH, UCIPABIIsIs OUIMOKH, UCTIONB3Ysl CAMOCTOATENBHO OJJOOpaHHbIE CpecTBa (B TOM
yucie u IHTepHer).

- CBOOOZHO MOJIB30BATHCS BHIPAOOTAHHBIMH KPUTEPUSAMH OLICHKM M CaMOOLICHKH, UCXOAs U3
LI U UMEIOIINXCS KPUTEPUEB, pa3iinyasi pe3ynbTaT U COCOObI 1eHCTBU.

- B xone npencraBieHns IPOEKTa JaBaTh OLIEHKY €TI0 pe3yIbTaTaM.

- CamMOCTOSITENIbHO OCO3HABAaTh IPUYUHBI CBOETO ycIiexa WM Heycliexa M HaXOIUTh CIOCOObI
BBIXO/1a U3 CUTYallUH HEycIexa.

- VYMeTb OLIEHUTh CTENEHb YCIEHNIHOCTH CBOEH WHIMBUAYAIbHOH 00pa3oBaTeNbHON
JESATEIBHOCTH.

- JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM Kaue€CTBaM U YepTaM XapakTepa («KaKoB s51»), ONPEAEATh
HAIPaBIIEHUSI CBOETO Pa3BUTHUSA (KKAKUM s XOUY CTaThy», «4TO MHE JUISI STOTO HAJO CAENAThy).
CpenctBoM GpopMUpOBaHUs PETYIATUBHBIX Y Y J| cly’KaT TEXHOJIOTHS MPOOJIEMHOTO JAHaliora Ha
JTare U3y4eHuss HOBOrO MaTepHuaja U TEXHOJOIHs OLIEHUBAaHUS 00pa30BaTENbHBIX JTOCTUKEHUH
(Y4eOHBIX yCIIEXOB).

Ilo3nasamenvuvie YY/I:

AHanM3upoBaTh, CPABHUBATH, KJIACCUPUIIMPOBATH U 0000IIaTh TOHATHS:

— J1aBaTh OIpeJielIeHUe MOHATHAM HAa OCHOBE M3YUYEHHOI'O Ha Pa3jIMUYHBIX MpeaMeTax y4yeOHOro

MaTepuania;

— OCYILECTBIIATH JIOTUYECKYIO ONEPALMI0 YCTAHOBIIEHUS POJO-BUIOBBIX OTHOILIEHUM;
— 00001aTh TMOHATHS — OCYILECTBJIATH JIOTMYECKYIO OINEpaluio Tepexojga OT TOHATUS C

MEHBIIINM 00bEMOM K TIOHATHIO ¢ OOJBIINM 00BEMOM.

- CTpouTh JIOTUYECKOE pacCyXJeHUE, BKIIOYAIOIIEe YCTaHOBICHUE MPUUMHHO-CIEACTBEHHBIX
CBs3€H.

CoznaBaTh MOJENU C BBIACIEHUEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa, MPeoOpa3OBhIBATh
MOJIEIIU C LIEJIbIO BBISBICHUS OOIUX 3aKOHOB, ONPECIISIONINX JaHHYIO IPEIMETHYIO 00JIaCTb.

- [IpencraBnate nH(pOpPMAIKIO B BUJE KOHCIIEKTOB, TAOIHII, CXeM, Tpa(HuKOB.



- [IpeoOpa3zoBbiBaTh HHGOPMALMIO M3 OAHOTO BHJA B JPYroi M BHIOMpaTh yAO0OHYIO AJisi ce0st
dbopmy (uKcanuy U peACTaBICHUS HHGOPMAITUH.

- [IpencraBnsaTs nHGOPMAIHMIO B ONTUMAIBHON (hOpME B 3aBUCUMOCTH OT aJipecarta.

- Jns STOro CcaMOCTOSTENIBHO HCIIOJIb30BAaTh PA3IMYHBIE BUIBl YTEHHs (M3ydarollee,
IIPOCMOTPOBOE, 03HAKOMUTEIIBHOE, IOMCKOBOE), IPUEMBI CITYIIAHHUS.

- CamoMy co3faBaTh MCTOYHHUKM HH(OpPMAlMK pPa3HOrO THMA W JJIs Pa3HbIX ayJIuTOPUH,
coOroaaTh HHOOPMAIIMOHHYIO TUTUEHY U MTpaBmIa HH(OPMAIIMOHHON 0€3011aCHOCTH.

- YMeTh HCIONb30BaTh KOMIBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU KaK WHCTPYMEHT
JUI JOCTHIKCHHUS CBOHUX LEJICH.

- YMeTh BbIOUpaTh a/IeKBaTHbBIE 3ajau€ HHCTPYMEHTAIIbHBIE IPOrPAMMHO-aMapaTHbIE CPEICTBA
U CEPBHUCHI.

CpenctBoM (GopMupoBaHUs TO3HABATEIbHBIX Y Y]l CIyXUT y4eOHBIH MaTepual, U TPEKIe
BCETO MPOJYKTUBHBIC 3aaHUs y4eOHUKA.
Kommynuxamuenvie YY/I:

- OTcTanBasi CBOIO TOUYKY 3pEHHUs, IPUBOANTH ApIyYMEHTBI, IOATBEPK/Ias HX (haKTaMH.

- B nuckyccun ymMeTh BBIABUHYTH KOHTPApPryMEHTHI, iepedpa3zupoBaTh CBOIO MBICIH (BJaJIeHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

- VYuuTbCS KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM IPH3HABaTh
OMMO0YHOCTh CBOETO MHEHUS (€CIIM OHO TAaKOBO) M KOPPEKTUPOBATH €T0.

- [loHnMas Mo3UIKIO IPYrOro, pa3jinyaTh B €r0 peyl: MHEHHUE (TOUKY 3pEHHUs), JOKa3aTeIbCTBO
(aprymeHTBI), PaKThI; THIIOTE3bI, AKCHOMBI, TCOPHH.

- YMeTh B3IJISIHYTh Ha CUTYAIIMIO C MHOM MO3UIIUU U I0TOBAPUBATHCS C JIObMHU HHBIX MTO3UIUH.
CpenctBoM (GOpMHpPOBAaHHS KOMMYHUKATUBHBIX Y VY]l cCiy’kaT TEXHOJOTHS MPOOJIEMHOTO
nuanora (moOy>KIarouii ¥ MOIBOASIIMN AUATIOT) U OpraHu3alus padoThl B MajblX rpynmnax, a
TaK)K€ MCMOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTMH MTPOTYKTUBHOTO YTEHHUSL.
IIpeaMeTHbIe Pe3yabTaThl
Yuawuiicsa nayuumces:

NOJIb30BAaThCsl HAYYHBIMM METOJaMM JUIl pPAclo3HaHUs OMOJIOTMYECKUX MpoOsieM; JaBaTh
HayyHO€ OOBbsSCHEHUE OMOJIOTMYECKUM (aKTaM, MpoleccaM, SIBICHHSIM, 3aKOHOMEPHOCTSIM, HUX
pOJIM B JKU3HU OPraHU3MOB U 4YeNOBEKa; MPOBOAWUTH HAOIIOAEHUS 32 >KUBBIMH OOBEKTaMH,
COOCTBEHHBIM OPraHU3MOM; OINMCHIBaTh OMOJOTMYECKHE OOBEKTHI, MPOLECCHl U SBICHUS;
CTaBUTh HECIIOXKHBIE OMOJIOTMUECKUE SKCIIEPUMEHTHI U HHTEPIPETUPOBATH UX PE3YJIbTATHI.
MCIIOJIb30BaTh CUCTEMY OMOJIOTUYECKUX 3HAHUNM — MOHATHUS, 3aKOHOMEPHOCTH, 3aKOHBI, TEOPUH,
UMeoIMe BaXHOE 00Ieo0pa3oBaTeIbHOE M T03HABATENbHOE 3HAYEHME; CBEIACHUSMHU IIO
HCTOPUU CTAHOBJIEHUSI OMOJIOTUH KaK HayKH.

UCITOJIb30BaTh TMPHEMbI: OKa3aHUS IEpPBOM IOMOIIM; pPAlMOHAIBHON OpraHM3aluu TpyAa M
OT/IbIXA; BBIPALIMBAHUS W PA3MHOXKCHHS KYIBTYPHBIX PACTEHHI W IOMAITHUX )KMBOTHBIX, YX0Ja
3a HUMU; NIPOBEJICHUS HAOJIOICHHUI 32 COCTOSIHUEM COOCTBEHHOTO OpraHM3Ma; MpaBuiia padoTh
B KaOuHeTe OMOoJIOTHH, C OMOJIOTUYECKUMU MPUOOpaMH U HHCTPYMEHTaMH.

MPUMEHSTh HABBIKM HCIIOJNB30BAHMSI HAYYHO-TIONMYISPHONW JIUTEPATypbl 1O OWOJIOTHH,
CIIPABOYHBIX MAaTEPHAIIOB (Ha OyMaXKHBIX U 3JIEKTPOHHBIX HOCUTENSX ), pecypcoB MHTepHeTa npu
BBINOJIHEHUH y4eOHBIX 3a/1a4.

Yuawuiicsa nonyyum 6o3moorcnocmo Hayuumocs:

OCO3HAaHHO HCITI0JIb30BATh 3HAHUS OCHOBHBIX ITPABHJI IIOBEJIEHUS B IIPUPOJIE U OCHOB 3JI0POBOTO
o0pas3a >)kM3HH B OBITY;

BBIOMPATH 1IEJIEBBIE M CMBICTIOBbIE YCTAHOBKH B CBOMX JACUCTBUSAX U MOCTYIKAX 110 OTHOIICHHUIO K
KHUBOU MPHUPOJIE, 3T0POBBIO0 CBOEMY U OKPYKAIOIINX;

OpPUEHTHPOBATHCSI B CHUCTEME IO3HABATENbHBIX LEHHOCTEH — BOCIPHUHMMATh WH(POPMALUIO
OMOJIOTHYECKOT0 COJEep)KaHUS B HAYYHO-TIOMYJISIPHOM JUTepaType, CpelICcTBaX MacCOBOM
uHpopmauuu u HHTEepHET-pecypcax, KPUTHYECKH OLEHHBATh IOJIYYEHHYI0O HWH(OpPMAIHUIO,
aHAJM3HUPYs €€ COoJep)KaHWe M JaHHbIe 00 MCTOYHMKE MH(OpMAIUM; CO3/1aBaTh COOCTBEHHBIC




MUChbMEHHBICE M YCTHBIE COOOIICHHSI O OMOJOTHYECKUX SIBICHUSX U MPOIecCaX Ha OCHOBE
HECKOJIbKUX UCTOYHUKOB MH(OPMAIIMH, COMTPOBOXKAATh BHICTYIUICHHUE MPE3EHTAIMEN, YIUThIBas
0COOEHHOCTH ayJIMTOPUH CBEPCTHUKOB.

3HATh U COOJII0IaTh IPaBUiia pabOThl B KaOMHETE OMOIOTHH.

Yuawuiicsa nayuumcs:

BBIJICNIATH CYIIECTBEHHBIE NMPU3HAKA OMOJIOTHUECKHX OOBEKTOB (BHJIa, IKOCUCTEMBI, OMOCHEpPHI)
U TIPOIIECCOB, XapaKTEPHBIX ISl COOOIIECTB KUBBIX OPTraHU3MOB;

apryMeHTHPOBATh, IPUBOJUTH 10KA3aTEIbCTBA HEOOXOAUMOCTH 3aIIUTHI OKPYXKAIOIIEeH Cpeibl;
apryMeHTHUPOBaTh, IPUBOJIUTH JIOKA3aTEJIbCTBA 3aBUCUMOCTHU 3/I0POBBSI YEJIOBEKA OT COCTOSIHUS
OKPYKaroIIel Cpeibl;

OCYIIECTBIISITh KJIACCU(PUKAIMIO OHONOTHUECKUX OOBEKTOB HA OCHOBE OMNpPEICICHHUS WX
MPUHAJJISKHOCTU K ONPEEIIEHHOM cUCTeMaTH4eCKON TPYIIIe;

pacKpbIBaTh pPOJIb OWOJIOTHU B MPAKTUYCCKOW ACSITEIBLHOCTU JIFOJCH; POJIb OMOJOTHYECKHX
00BEKTOB B MPHUPOJAE M KHU3HU YEIOBEKA; 3HAYCHHE OHOJOTMYEeCKOro pasHooOpasus A
coxpaHeHust 6uocdeprl; OOBICHATH OOIIHOCTH MPOUCXOXKICHUS M IBOJIIOIUU OPTraHU3MOB Ha
OCHOBE COIIOCTABJICHUSI OCOOCHHOCTEH MX CTpOeHHs U (PYHKIMOHUPOBAHUS;

OOBSCHATH MEXaHHU3MBI HACJICJICTBEHHOCTH u W3MCHUYUBOCTH, BO3HUKHOBCHUS
MPUCTIOCOOJICHHOCTH, MPOIECC BUA000pA30BaHUs; pa3iuyarh MO BHEIIHEMY BUIY, CXeMaM U
OTMCAHUSM PEATbHBIC OMOJIOTUYECKUE OOBEKTHI MJIH X U300paKCHHUSI, BBISBIISS OTIUYUTCIIHHBIC
MpU3HAKK OMOJIOTHYECKUX O0OBEKTOB;

CpaBHUBATHh OMOJIOTUYECKHE OOBEKTHI, MPOIIECCHI; I€TAaTh BHIBOJBI U YMO3AKIIOUCHHS Ha OCHOBE
CpPaBHEHUS,

YCTaHABIIMBATh B3aUMOCBSI3U MEXKIY OCOOCHHOCTSMHU CTPOCHUS WM (YHKIHMSIMH OPraHOB W
CUCTEM OpPTaHOB;

WCIIOJIB30BaTh METObl OWMOJOTHYECKONM HAyKd: HaOMI0IaTh M OIKCHIBATH OWOJOTHYECKHE
O00BEKTHI U MPOLIECCHI; CTABUTH OMOTOTHUECKUE IKCIIEPUMEHTHI U OOBSACHATH UX PE3yIbTaThI;
3HaTh M apryMEHTHPOBATh OCHOBHBIC NpaBHWJA IOBEACHHUS B MPUPOJC;, aHAIM3HPOBATH W
OIICHUBATh MOCIEACTBUS IEATEIHHOCTH YeJIOBEKa B MPUPO/IE;

OTHMCHIBATh U HCIIOJI30BATh MPUEMBI BBIPAIMBAHUS M PA3MHOXKCEHHUS KYJIBTYPHBIX PACTCHUH U
JIOMAIITHUX KUBOTHBIX, YX0/1a 32 HUMHU B arpolieH03ax;

HaxOJIUTh B yueOHOM, HAyUYHO-TIOMYJISIPHOM JINTEpaType, MHTEPHET - pecypcax HH(OpMaIUo o
YKUBOM mpupoze, opopMIISITh €€ B BUJIE MMCbMEHHBIX COOOIIEHUH, T0KIa10B, pedeparos;

3HaTh U COONIOAATH MTpaBmiia pabOThl B KaOMHETE OMOJIOTHY.

Yuawuiicsa nonyyum 6o3mooicnocms Hayuumocs:

MOHUMATh JKOJIOTHUYECKHE TMPOOJEeMbl, BO3HHMKAIOIINE B YCIOBHSIX HEPAIMOHAIBLHOTO
MPUPOIOTIONB30BAHUS, U ITYTH PEUICHHS TUX MPOOIeM; aHAIU3UPOBATh U OLIEHUBATH IEJIEBbIE U
CMBICJIOBBIE€ YCTAaHOBKH B CBOMX JCHCTBUAX M MOCTYIKAX MO OTHOIICHHUIO K 370POBBIO CBOEMY U
OKPYKAIOIINX, MOCIEICTBUS BIUSHUS ()aKTOPOB PHUCKA Ha 3IOPOBHE YEJIOBEKA;

HaxoJUTh WHGOPMAIHMIO O BOIMpocaMm oOIeld OWOJOTHU B HAYyYHO-TIOMYJISIPHOW JIMTEpaType,
CIEIUAIM3UPOBAHHBIX OMOJIOTUYECKUX CIIOBapsX, CIPaBOYHUKAX, HWHTEPHET - pecypcax,
AHAIM3UPOBATH M OIICHUBATH €€, TICPEBOJNTH U3 OHON (DOPMEBI B IPYTYIO;

OpPUEHTUPOBATHCS B CUCTEME MOPATBHBIX HOPM U IIEHHOCTEH 10 OTHOIICHUIO K 00BEKTaM >KUBOI
MIPUPOJIBI, COOCTBEHHOMY 370POBBIO H 37I0POBBIO IPYTUX JIFOACH (MpU3HAHUE BRICOKOM IIEHHOCTH
)KU3HUM BO BCEX €€ IMPOSBICHHSIX, HKOJIOTHYECKOE CO3HAHHE, AMOIIMOHAIBHO-IIEHHOCTHOE
OTHOIIEHHE K 00BEKTaM KUBOU MPUPO/IbI);

CO3/aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS O COBPEMEHHBIX MpoOiieMax B
o0nacT OMOJOTMM W OXpaHbl OKpY)KaloIIEeH cpelbl Ha OCHOBE HECKOIbKUX HCTOYHHKOB
uH(pOpMAIIUH, COMPOBOXKIATH BBHICTYIUICHHE TIPE3CHTAIMEH, YIUTHIBAs OCOOCHHOCTH ayIUTOPUN
CBEPCTHHUKOB;

paboTaTh B TpYyIIE CBEPCTHUKOB IMIPH PEIICHWW IMO3HABATEIBHBIX 3a/1ay, CBS3aHHBIX C
TEOPETUUYECKUMH M TPaKTUYECKUMH MpobjieMamMu B O00JIaCTH MOJEKYJISIpHOM Ouooruu,



TeHETUKH, KOJIOTUH, OMOTEXHOJIOTUH, METUIIMHBI U OXPaHbl OKPYXKAIOIEeH Cpebl, IIIaHUPOBaTh
COBMECTHYIO [J€ATEIbHOCTb, YYUTHIBATL MHEHHE OKPYKAIOUIMX M AaJEeKBaTHO OLICHUBAThb
COOCTBEHHBIN BKJIAJ] B 1€ATEIbHOCTb I'PYIIIHI.
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NPOrpaMmbl

KoauuyecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

Benenue

N

MHuoroo6pasue >KHBOTO MHPA,
OCHOBHBIE CBOICTBA KUBBIX
OpraHu3MOB

Xumuaeckas opraHusanys KJICTKU

OOMeH BelecTB U YHEPTUH B
KJIETKE

Crpoenne u GyHKIIUH KIETOK
Pa3sMHOXkeHUE OpraHu3MOB

~N o o AW

oo

WHauBUyalbHOE Pa3BUTHE
OpPraHu3MoB

3aKOHOMEPHOCTH HACJICTOBAHUS
NIPU3HAKOB

w AN W B

3aKOHOMepHOCTI/I HU3MCHYNBOCTH
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11

12

13

Cenexkuusi pacTeHUM, )KUBOTHBIX,
MHUKPOOPTaHU3MOB

Pa3utue 6uonoruu B
JIOAAPBUHCKUN MEPHOJT

Teopusa Y. /JapBuHa o
MIPOUCXO0KICHUH BUAOB ITyTEM
€CTECTBEHHOT'0 0TOOpa

[IpucnocobaeHHOCTH OPraHU3MOB K
YCIIOBUSM BHEILIHEH cpeJibl Kak
pe3yabTaT AEUCTBUS €CTECTBEHHOTO
orbopa

14

15
16

17
18

MWUKpPOIBOIIOIHS U
MAaKpO3BOJTIOIHSI

Bo3nukHOBEHME )XU3HU Ha 3emIie
PazButue xxu3Hu Ha 3emiie
buocdepa, ee ctpykTypa n
byHKIIUA

bruocdepa u yenoBex

Pe3epBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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