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1.

MnaHupyemble pe3ynbTaTbl o BOeHUS y4ebHOro npeameTa.

BbINYyCKHUK HayumnTcs:

- packKpbiBaTb Ha NpuUMepax posib 5. 0norumn B hOPMMPOBaHUN COBPEMEHHOI Hay4YHOW KapTWHbI

MUpa 1 B NMPaKTUYECKON AesTeNlbHOWN Nofen;

- MOHMMaTb M OMUCbIBaTb B3aUMCC! a3b MeX/y eCTECTBEHHbIMU HayKamu: 61onorunei, husnkoi,

XVMWeW; yCT:aHaBNMBaTb B3aMIMOCBSI3b [MPUPOAHBIX SIBNEHUU;

- MOHMMAaTb CMbIC/1, pa3inyaTb U C UCbIBaTb CUCTEMHYIO CBSi3b MeX/y OCHOBOMO/aratoLmMum

61O0NOrNYECKUMW NOHATUAMW: KNETT — OpraHun3Mm, BUA, 3KOCUCTEMaA, brochepa;

~  WCHOMb3PBATE OCHOBHLIE METOAP1 Hay4yHOro No3HaHWs B y4eGHbIX GUONOrMYEcKUX nccnenoBa-

HUAX, NPOBOANTL 3KCMEPUMEHTbI MO U3 yYeHUHO BMONOrNMYECKUX OOBLEKTOB U SIBNEHNIA, 0OBACHATL pe-

3ynbTaTbl IKCMNEePUMEHTOB, aHaNM3NMOL aTb UX, DOPMYNNUPOBaTb BbIBOAbI;

(hopMmynMpoBaTh rMNOTe3bl Ha O|H<pBaHUM NPeAJIOKEHHOI BUONOMMYECKOI UH(OoPMaLN 1
npegsiaratb BapuaHTbl MPOBEPKN TUT OT|e3; |

- cpaBHMBaTb Gmonornyeckme 06b<eBTrbl MeXAY COO0M NO 3aaHHbIM KPUTEPUSIM, AeNaTb BbIBO/bI

1 YMO3aK/IHOYEHUSI Ha OCHOBE CpaBHe:

- 060CHOBbIBaTL EAVHCTBO XXUBOV 1 H&XMBOI NPUPO/BI, POACTBO >KMUBbIX OPraHN3MOB, B3aMO-

CBSI31 OPraHM3MOB 1 OKPYXXatoLLeN cpefibl HA OCHOBE GUOMOIMYECKNX TEOPUIA;

- MPUBOAUTL NPUMEPbI BELLECTB OCHPBHbIX TPYMN OpraHN4yecknx coeguHeHnii Knetku (6enKos,

XXWNPOB, YrNeBOA0B, HYK/IEUHOBbIX KUC/OT);

- pacrnosHaBaTb KneTku (NPOKapuCT WU 3yKapuoT, PacTEHUI U XKMBOTHbIX) MO OMUCaHMUIO, Ha CXe-

MaTUYECKNX U300PaKeHNAX; YCTaHaB/IMBATb CBS3b CTPOEHUSA |/|] (DYHKLMI KOMNOHEHTOB K/ETKMU,

000CHOBbIBaTb MHOr006pasune KeTok;
pacrno3HasaTtb NOMyssaLMo 1 6UON<  'MUYeCKUin BUA NO OCHOBHbIM NPU3HAaKaM;

OMNUCbIBaTb PEHOTUN MHOTOKNETOYHA : PacTeHUI U XXMBOTHbIX MO0 MOPMOIOrMYeCKOMY KPUTEPUIO;
06BACHATL MHOroo6pasme oprad!K :0B, MPMMEHSSA 3BOIOLMOHHYIO TEOPUIO;
KnaccnguumposaTtb 6M0N0rMyecbr 06bEKTbI HA OCHOBaHUM OAHOIO WAN HECKO/IbKUX CYLLie-

CTBEHHbIX NMPU3HAKOB (TUMbI NUTaHUA, TOCOObI AbIXaHWA U PA3MHOXEHWS,, 0COBGEHHOCTY Pa3BUTKSA);

- 0OBACHATb NPUYNHbLI HacneacTBepHbX 3aboneBaHuU;

- BbISIBATb U3MEHUYMBOCTbL Y OPraHy33mMoB; 0OBACHATL MNPOSB/EHNE BUAOB U3MEHUMBOCTU, UCMOb-

3ysl 3aKOHOMEPHOCTU N3MEHUMBOCTY; EPKBHMBATL HACNEACTBEHHYIO N HEHACNEACTBEHHYIO M3MEHUM-

BOCTb;

- BbIIBNATb MOPONornyeckue, gpus

cpege 06UTaHUA 1 OeNCTBUKO 3KOJOTM [epKuX (haKTOpOoB;

- COCTaB/IfiTb CXEMbI NMepeHoca BeLLE CTB U SHEPTUM B 3KOCUCTEME (LLenu NUTaHus);

- TPUBOAUTL [A0KAa3aTe/IbCTBA HEOOX OXXMMOCTM COXpaHeHUs1 6opasHO06pasns Ans yCTONUYNBOro
pasBUTUA 1 OXpPaHbl OKpY>KatoLLein cpel

[*nornueckune, noBeaeHuYeCKNe aganTaLum OpraHN3MoB K

- NpeAcTaBnATb 6UOMOrNYECKYI0 MH  hMauMio B BUAE TEKCTA, Tabnuubl, rpaduka, gnarpaMmmMbi 1
[enaTtb BbIBOAbl Ha OCHOBaHWUW NpeAen 18] 1eHHbIX AaHHbIX;

- OUeHuBaTb POJib JOCTUMXKEHWIA TeH 1T TKW, CeNeKUMN, BUOTEXHOIOMMN B NPaKTUYECKON aesTeNb-
HOCTW 4YenoBeKa 1 B COBCTBEHHO X3

- 0ObBACHATb HEraTMBHOE BAMSIHME B| WECTB (a/IKOrons, HUKOTMHA, HAPKOTUYECKUX BELLLECTB) Ha

3apojblilleBoe pasBuUTUE YeNI0BEKA,;

- 00bACHATb MNOCNeACTBUS B/IUSHUS TYTareHos;

- 0OBACHATb BO3MOXXHbIEe NPUYUHBI  acneACcTBEHHbIX 3a601eBaHWIA.

JINYHOCTHbIE, MeTanpeaMeTHbIE 1 N Ie/IElMeTHbIe pe3yanaTb|%oc30e|1vm Kypca 6uonormuv

1.1 JINUHOCTHbIE pe3ysibTaThbl:

1

JINYHOCTHbIe pe3ynbTaTbl OTPaXKAOT C OPMUPOBAHHOCTL, B TOM YMC/E B YaCTU:
["paxkgaHCKOro BocnuTaHus



(hopMMpOBaHVe aKTUBHOM rpaXkaaHeKC
TPaANLMOHHBIX KY/bTYPHbIX, [YXOB 3b
2. MaTproTNYECKOro BOCNUTaHNSA

Nno3numMmn, rPaXXaaHCKOM OTBETCTBEHHOCTW, OCHOBAHHOM Ha
I HPaBCTBEHHbIX LIEHHOCTSIX POCCUIACKOro OO6LLECTBa,;

LleHHOCTHOI0 OTHOLLIEHNA K OTeYeCTB e|HOMY Ky/IbTYPHOMY, MCTOPUYECKOMY M Hay4YHOMY Hacne-
AVIO, MOHUMaHWS 3HaUeHMs B1ONOTn]), Kak HayKW B )KM3HU COBPEMEHHOrO 06LLecTBa, COCOGHOCTM
BMAfETh [OCTOBEPHON MH(popMaLmeit'® nepenoBbIx JOCTMXKEHMAX U OTKPLITUSX MUPOBOI 1 OTeye-
CTBEHHOI 61M00rNK, 3aUHTEPECOBaHTe CTM B Hay4HbIX 3HaHMAX 06 YCTPOIACTBE MMUpa U 06OLLECTBa;

3. JyX0BHO-HpPaBCTBEHHOI O BOP

TaHUA

NpeAcTaBNeHNs 0 CoLManbHbIX HOPMEAX 1 NpaBM/Iax MEX/IMUYHOCTHbIX OTHOLLEHWIA B KOMNEKTMBE,
FOTOBHOCTM K pa3sHO06pa3HO COBMECT 0ii AEATENbHOCTU MPU BbIMOHEHNMN YUebHbIX, NO3HaBa-

TENbHbLIX 3aAa4, BbINMO/IHEHNN 3KCMNEQLb

.€HTOB, COo34aHnn y'466HbIX MPOEKTOB,

CTPEM/EHUS K B3aVIMOMOHVMAaHMIO 1 |B3 LUMOMOMOLLM B MPOLIECCe 3TONM YUYe6HOW [eATeNbHOCTHU; ro-

TOBHOCTY OLIeHMBaTL CBOE noseaeHuti |

NOCTYNKN CBOUX TOB&pI/ILLI,SVI C NO3nunn HPaBCTBEHHLIX U

MpaBoBbIX HOPM C YYETOM OCO3HaHWshM ~CNeACTBUIA MOCTYMKOB;

4, SCTeTUYECKOE BOCMUTaHME

Npro6LLEHNE K YHUKAIbHOMY POCCHK|CK OMY KyNbTYPHOMY Hacneauto, B TOM YMc/ie TMTepaTypHo-
MY, My3bIKa/lbHOMY, XY/0XXECTBEHHO: My , TeaTpalbHOMY 1 KUHEMATOrpaM4eckomy; co3faHne pas-
HbIX 1151 BCEX [leTeil BO3MOXHOCTEN i0<|Tyna K Ky/IbTYPHbIM LIEHHOCTSIM; BOCMUTAHNE YBAXKEHUS K
KynbType, f3blkam, TPaauLMaM 1 06bI4T iM HApOJoB, MPOXMBAKOLLMX B Poccuiickoii ®eaepauuu;
Npro6LLEHME K KTACCMYECKUM U COBPYfh EHHbIM BbICOKOXYA0XECTBEHHbIM OTEUYECTBEHHBLIM U MUPO-

BbIM Mpon3BegeHNAM NCKYCCTBa U JIN He

?aTypbl;

nonynsapusaums POCCUNCKMX KyNbTYpH[bIX, HPABCTBEHHbIX 1 CEMENHbIX LLEHHOCTEN;
COXpaHeHWe, NMOAAEPXKKM U Pa3BUTME [T LLIYECKUX KYNbTYPHbIX TpaauuUuii 1 HapoaHOTo TBOpYe-

CTBa.

5. dunsnyeckoro BOCNUTAHUS,

thopmuposaHus

KyNbTypbl  3[0POBbS U

3MOLIMOHA/ILHOTO 6/1aronoslyyums 0CO3Ha amst LIGHHOCTU XKN3HWU, OTBETCTBEHHOIO OTHOLLIEHWA K CBO-
EMy 3/10POBbIO, YCTAHOBKY Ha 310POBl1, oEpas u3HN, 0CO3HAHMS MOCABACTBNN 1 HENPUATAS
BPeAHbIX NPUBbIYEK, HEOOXOANMOCTU COGMIOAEHNS NPaBM 6e30MacHOCTU B 6bITY 1 peasibHOM

XKU3HU;

6. TpynoBoro BoCnmMTaHus
KOMMYHUWKaTVBHOW KOMIMETEHTHOCTM |
TBOPYECKOW W APYrux Buaax Aeatesbl
TpyZa pasnM4yHoro poaa, B TOM 4ucre
BblOOpa MHAMBLLAYaNbHOW TPAEKTOPMW.
COB 1 CMOCOBHOCTM K NMpeaMeTy, 06Lw<
7. JKO0/10r:M4YecKoro BocnuTaHmns
3KOJIOMMYECKN Lies1IecoobpasHoro oTHO
eé cyLlecTBOBaJHMSA, NOHUMaHNA LIEHHC
HOr0 OTHOLLEHMSA K COBCTBEHHOMY (u:
CTN cobM0AeHME NpaBun 6e3onacHoro
AX, YrPOXKatoLLMX 340POBbI0 1 XKU3HN
Crnoco6HOCTN MPUMEHATL 3HAHWA, MO
3aHHbIX C OKPY>KatoLLEeNn NPUPOLHON epK
3HaHWUA rNo6anbHOro Xapakrepa akonor
TOAOB NpeameTa;

3KO/I0rMYECKOro MbILLEHUS, YMEHUA T
HOI 1 coumanbHOM NpaKTuKe

8. LleHHOCTe Hay4YHOro no3HaHms
MwnpoBO33peHYECKMX NPeACTaBNEHWI 0
M COCTaBNAKOLWMNX OCHOBY /191 MOHMMas
OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BuUTUS'
ponu npegmeTa B NMO3HaHUM 3TUX 3aKO:
Nno3HaBaTe/IbHbIX MOTMBOB, Hanpas/eH!
MbIX 4719 06BbACHEHUS HabaaeMbIX M

OLLECTBEHHO MO/E3HOM, yuebHO- UcCeL0BaTeNbCKON,
TW; MHTepeca K NPaKTUYECKOMY U3yUYeHUto Npodeccuii u
OCHOBE NMPVMEHEHUs NPeAMETHbIX 3HaHWUIA, 0CO3HAHHOTO

POLO/MKEHNS 06pa30BaHMs C YH4ETOM IMYHOCTHBIX MHTEpE-
|BEHHbIX MHTEPECOB M NOTPebHOCTEN;

[Hus K Npupoae Kak NCTOYHMKY YXKU3HM Ha 3emsie, OCHOBE
1 300pOBOro 1 6e30MacHOro o6pasa >KM3HW, OTBETCTBEH-
€CKOMY ¥ MCUXNYECKOMY 340POBbIO, OCO3HAHUSA LIEHHO-
bBeeHNA Npu paboTe O BELLECTBaAMU, a TaKXKe B CUTyaL -
pei;

lemMble NpU U3yYeHUN NpeaMeTa, 419 peLleHns 3aaad, CBs-
TON, NOBbILLEHNSA YPOBHSA 3KOMOMMYECKOWN Ky bTypbl, OCO-
HecKux npob6nem n NyTen nx peLleHns nocpeacTBoM me-

«0BOACTBOBaTbLCA UM B No3HaBaTeNbHON, KOMMYHUKaTUB-

rBETCTBYHOLLMX COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKK
CYLLHOCTM Hay4HOW KapTUHbI MUpa; NpeacTaBieHnii 06
tOpOAbl, B3aMMOCBA35X AuenoBeka ¢ NPUPOAHON cpefol, 0
[epHoCTE;
< Ha NoslyyYeHne HOBbIX 3HaHWI Mo NpeaMeTy, Heobxoan-
Elleccos N ABNEHWIA;



Mo3HaBaTe/IbHOW M UH(OPMALMOHHC | KY/IbTYpbl, B TOM 4YMC/NE HaBbIKOB CaMOCTOATE/IbHOW pa-
60Tbl C y4e6HbIMM TEKCTaMU, CripaBe YOI MTepaTypoid, OCTYMHbLIMU TEXHUYECKUMU CPeACTBaMM
NH(OPMALMOHHbIX TEXHOMOTUIA; MHTEpeca K OBYYEHWUIO 1 Mo3HaHWI0, NH6O3HATENbHOCTU, FO-
TOBHOCTM W CMOCOBHOCTU K CaM0*06 ea30BaHWIO, UCCNEA0BATENIbCKOW  AEesTENbHOCTU, K 0CO-
3HaHHOMY BbIOOPY HarnpasNeHHOCTY 1 (DOBHS 06y4YeHWs B JasbHENLLEM;

1.2 MeTanpegmeTHble pe3yfibTaThbl !

* OB/1afieHMe COCTaB/IAOLLMMN nCCnedpo BaTeNIbCKOW U NPOEKTHOWN AeATeNIbHOCTU, B TOM YKC/e yMe-
HVeM BUAEeTb Npobnemy, CTaBUTb BOH p >Cbl, BblABUIaTb FMNOTE3bI, AaBaTb ONPeLeNeHNs NOHATUAM,
Knaccuunumposatb, Habno4aTh, Npe B( anTb 3KCneprMeHTbI, AenaTb BbIBOAbI M 3aK/IHOUYEHWS, 06b-
ACHATb, [A0Ka3blBaTb, 3alLMLLATL cBop I Peu;

* KOMMETEHTHOCTb B 06/1aCTN UCMO/Mb3C BaHNSI MH(OPMALMOHHO-KOMMYHUKATUBHbIX TEXHOOT Wi
(MIKT), ymeHMe paboTaTh C pasHbiMU UCTOUHMKAMMN GMOMOTMHECKOV MH(OPMALMK; CamMOCTOSTE 1b-
HO HaxofnTb B6MOMIOTMYECKYIO UH(OP] N, AMIO B Pa3NINYHbIX UCTOYHMKAX (TEKCTe yyebHMKa, Aonor-
HWUTE/ILHOIN NnTepaType, CNPaBOYHUK 3X| CrIoBapsixX, MHTEPHET-Pecypcax); aHaIM3MpPoBaTh U OLEHW-
BaTb MH(OpMaLNIo, Npeobpas3osBbIBaTh ¢ & 13 04HOM (hOPMbI B APYTYIO,

* YMeHWe afleKBaTHO MUCMNOJIb30BaTh Pey<BBble CPeCTBA AUCKYCCUM N apryMeHTaLun CBOen Mnosun-
Lun, BbICNYLINBATbL U CPaBHMBATb pas hi ie TOUKN 3peHNs, apryMeHTMPOBaTb CBOK TOUKY 3peHUs,
OTCTamBaTb CBOK MO3ULINIO;

* CMOCOBHOCTL BbIGUPATDL Lie/IeBble U 0 NefjOBble YCTAHOBKW A1 CBOUX AeNCTBUIA, MOCTYMNKOB MO
OTHOLLEHWIO K XXMBOW Npupoze, 340p0Bat0 CBOEMY U OKPYXXatOLLMX.

1.3 lNpegmeTHbIe pe3ynbTaThbl:

* XapaKTepucTuKa cofepxXaHusa 6monc blueckmx Teopun (KNeTOYHOW TeOPUN, 3BOKOLMOHHON Teo-
pun Y. OapBuHa), yueHns B.N. BepHuukKoro o 6ruocgepe, 3akoHoB I'. MeHaensi, 3aKkOHOMEPHOCTEV
N3MEHYMBOCTM, BKNaJa BblAAIOLMXCYUYEHBLIX B pa3BUTME OMONOrMYECKON HayKu;

YMEHME OnpefensiTb CyLLEeCTBEHHbIE NPU3HAKN BUOMOrMYECKNX 0OBEKTOB 1 NMPOLLECCOB, COBEP-
LLIAKOLLIMXCA B XKUBOW NPUPOAe Ha pasri  YPOBHSX OpraHmn3aumn >X13Hu; YMeHME CpaBHNBaTb MeX-
Ly CO60I pa3nnyHble 6MONOrMYECKME ¢ .eKTbl; CPaBHMBATb U OLIEHMBATb MeXy CO00i CTPYKTYp-
Hble YPOBHW OpraHmn3aLmmn XXn3Hu;

* 06bACHeHVEe ponun 6uonornn B hopM”™  3BaHUM Hay4YHOro MMPOBO33PEHNS; BKNada 6uonormye-
CKMX Teopuii B (POpMUPOBaHMe COBPEM EH[HON eCTECTBEHHOHAYYHOM KapTUHBI

MUpa; OTPULIATENIbHOTO B/IMSIHUA a/IKOTXM1s, HUKOTUHA, HAPKOTUYECKMX BELLLECTB Ha pa3BUTUe 3apo-
AblLLa YeNoBeKa; BNVSHNS MyTareHoB |1 opraHmam 4esioBeka, 9KOM0rMyeckmx (DakTopos Ha opra-
HW3MbI; MPUYMHBI 3BOMKOLMN, U3MeHsaI!  1CTV BUAOB, HaCNeACTBEHHbIX 3a060/1eBaHNIA, MyTaLuii,
YCTONYMBOCTU U CMEHbl 3KOCUCTEM; |

* YMEHWe NPUBOAMTL [OKa3aTe/lbCTBa  MHCTBA XXMBOIM U HEXXMBOWM NPUPOAbI, €€ YPOBHeR opraHu-
3aumn 1 3BOKOLM; POACTBA XKMBLIX O] 1-1HI3MOB 1 OKpyKatoLLeli Cpeabl; HE0BX0AMMOCTI COXpa-
HeHVs MHOroobpasns BUOB;

o Yvari4e rea30BaThCca 60N0rMYECKON JTEPMUHONOTNMENR 1 CUMBOJIUKOIA;
"""""""""""""""""""""" H KYECKMe 3a7a4l, COCTaBNATL 3N1eMEeHTapHbIE CXeMbl CKpe-

LLMBaHNA U CXEMbl NEPEHOCa BELLECTB W 3Heprum B aKocucTemax (Lenv nutaHus);

* YMeHWe NPOBOANTb aHa/I3 U OLEHKY PAMINYHBIX TUNOTE3 O CYLLHOCTU XWU3HWU, 0 MPOUCXOXAe-

HUW XKU3HW 1N YeNoBeKa; rnobasibHbIX 3:1INOrMyYeckmnx NpobsieM v NyTeil UX peLleHns; NocneacTBui

COOCTBEHHOW [leATeIbHOCTI B OKPYXKat0: reil cpeje; Ype3BblualiHbIX CUTyaL i NPUPOAHOro 1 Tex-

HOFeHHOro xapakTtepa; 61Uo0rMyeckor BhopmMalmu,

nonyyaemon U3 pasHbIX UCTOYHNKOB;

* OLIEHKY 3TUYeCKMX acrneKToB HeKoTopliix nccnegosaHuini B 06nactn 6MoTeXHONOrMM (KNoHMpoBa-

HUSI, NCKYCCTBEHHOTO OMnoAoTBOpeHysi.| HAMPaB/IEHHOTO M3MeHeHUA reHoma);

* MOCTAHOBKY OMOMOTMYECKMX IKCMEPU: E€HTOB U 06BbACHEHME NX'Pe3yNbTaToB.

MnaHupyemble pesynbTaTbl M3YH s YUEOHOI0 Kypca



10 knacc

Pasgen 1. BBepgeHue B Kypc o6uwiein ¢ onorum (5 4)

BbINYCKHMK HAYyYNT CA:

* BbISIB/ISATb V. 0GBACHATL OCHOBHbIE CB* MCTBA XXMBOTO;

* XapaKTepu3oBaTb MHOroobpasue CTp; KTYPHbIX YPOBHEN OpraHn3auumn XU3HW;

* paccmartpuvBaTb U OOBACHATL OOWNT [pU3HAKM BUOCUCTEMBI;

* aHa/IM3MPOBaTh M OLIEHNBATb NPaKTU HCKOe 3HaYeHne GUoIornu;

* Ha3blBaTb U O0bLACHATL-POFI-MEFOAO MCCNefoBaHUs B 61MO0rnNn.

BbINYCKHMK MNOMYYNT BO3MOXXHOCTb HayYNTbCA:

* apryMeHT1pOBaTL CBOIO TOUKY 3peHpk B XOAe AMCKYCCUN MO 06CY>XAEHNI0 0COOEHHOCTEN CTPYK-
TYPHbIX YPOBHEN OpraHn3aumnm >XnsHu;

* pa3BmBaTb NMpeacTaBfeHNA 0 COBPEMEHHOM eCTeCTBEHHOHAYUYHOM KapTUHE MUpa;

* NPUMEHSATL KOMMYHUKaTMBHbIe KO\ [/1aTeHTHOCTK npu paboTe B Nape uam B rpynne npu o6cyxpe-
HUM NPo6IEMHbIX BOMPOCOB Kypca.

Pasgen 2. BuochepHbIi YpoBeHb X:M3HM (8 4)

BbINyCKHUK HayunTCs:

¢ XapakTepu3oBaTb 6uochepy Kak 610C: FOTEMY M 3KOCUCTEMY;

* 0OBACHSATb pO/ib XXMBOrO BeLLecTBa i C yL1ecTBoBaHMM 6uoctepsl;

* 0OBACHATL CYLLIHOCTb KPYroBOPOTa 36: LLeCTB W NpeBpaLLeHNs 3Heprnm B bruocepe;

¢ XapaKTepu3oBaTb U CPaBHMBATb MMM3T e3bl 0 MPOUCXOXAEHNMN XKMU3HN Ha 3eMIE;

* PacKpbIBaTb CYLLHOCTb 3BOJTOLMN U H; pbiBaTb €& aTanbl;

* HasblBaTb M XapakKTepu3oBaTb Cpedb:  W3HW Ha 3emre;

¢ ONpeaenaTb U KnaccupuumpoBaTb 3KOMOrMYecKne pakTopbl cpegbl 0OUTaHUSA XXMBbLIX OpraHun3-
MOB.

BbIMYCKHUK NONYYUT BO3MOXKHOCTMU  TYUUTbCA:

* XapaKTepu3aETb 3Tanbl CTAHOB/EHNA . pa3BUTUS Guocdepbl 3emnu;

* pacKpbIiBaTb YC/0BUS YCTONUNBOCTU|Y YCTOMYMBOCTU Brochepsl;

* aQpryMeHTMpOBaTb CBOK TOUKY 3peHU:A § XO4e AUCKYCCUM 0 BO3MOXKHBLIX NOCNeACTBUAX AesiTeb-
HOCTM YenoBeka B 6uocgepe.

Pasgen 3. BuoreoueHOTUYECKUIA YP<}B|?Hb XKM3HW (6 )

BbINYCKHMK HayunTCA:

* XapakTepun3oBaTb 6MoreoLeHo3 Kak Crmacnuctemy n aKOCUCTEMY;

* pacKpblBaTb 0CO6EHHOCTU 1 3HaYeHL]j [MOreoL,eHOTMYECKOrO CTPYKTYPHOIO YPOBHSI OpraHu3a-
LK XKMBOWN MaTepuu;

XapaKTepu3oBaTb CTPYKTYPY U CTPOeHMe|61oreoLeHo3a,;

* OGBACHSTH OCHOBHBIE MEXaHW3Mbl yCylONHMBOCTU BMOTeOL|eHO30B;

* CpaBHMBATb YCTOMYMBOCTb €CTECTBEH]HLUX Ky/bTYPHbIX 3KOCUCTEM;

* 06BACHATL PO/b 6MOreoLEeHO30M B 3BMI/THOLMM XKMBLIX OPraHU3MOB;

* packpbIBaTb MPoLecc CMeHbl GUOreoneT3030M U Ha3bIBaTb €€ MPUYNHBI;

¢ XapaKTepu3oBaTb nepunoamnyeckme 3HEeHeHUn 6MOreoLeHO30B;

* KnaccumumpoBaTtb pasHoobpasme BMOrpoLeHO30B Ha 3emrie.

BbINyCKHUK. [101y4N T BO3MO>KHOCTbHAYUM ThCA:
. COONOaaTh NpaBuia paboThl B KabWH< jr| 6uonorum,

!

¢ 6uonornyeckMMm npubopamm n MHCTpy! peHTamu;

* COCTaBNATb 3/1eMEHTapHbIE CXeMbI Mepe: 0ca BELLECTB U 3Heprum B aKkocmucTemax (Lenun nutaHus);
* NPUMEHSATL 3H aHMs 06 3KO/IOMMYECKOM I [iLLie U XXM3HEHHOM (hOPME OPraHM3MOB B CY>KAEHUSAX 0
KoajanTtaunu 1 Ko3sonoummn opraHnim 3

* aQpryMeHTMpOBaTb CBOKO TOUKY 3peHUe B|XOAe AUCKYCCUM MO 06CYXKAEHMIO COMPSXEHHOro passu-
TUA NPUCNocobuTeNbHbIX NPU3HAKOB Y 3praHM3MoB.

Pasgen 4. MonynauMOHHO-BUAOBOM YPOBEHb XU3HU (13 u)

BbINYCKHNK Hay4YnTCA: i

* XapaKTepn3oBaTb NONynsaunio 1 BUA K X rocuctemy;



* pacKpblBaTb OCO6EHHOCTM 1 3Ha4e T T NoNyNsLMOHHOBMAOBOIO CTPYKTYPHOIO YPOBHS OpraHm3a-
LN XXMBOW MaTepuu;
* onpefenaTb NONyAUMI0 Kak reHeTUY ecKyro CUCTEMY U Kak |e,u,meu,y 3BO/IOLNN;
* 06BACHATL NPOLLECC MOSAB/IEHNA HO Bbl)X BUAOB (BMA006Pa30BaHMe);

pacKpbIBaTb ABVKYLLUME CUIbI 3BOO] LMK,
* 0OBACHATL CYLLHOCTb COBPEMEHHO!  eopuu 3BoNOLUNK;
* [lOKa3blBaTb MeCTO 4YesloBeKa B cue eike >XMBOro Mupa,;
* XapakTepn3oBaTb OCOBGEHHOCTM U 3Tanbl CTAHOB/EHUA BMAA YenoBeK pa3yMHbIi;
* aHa/IN3MPOBaThb U CpaBHMBATb MMMOreBbl 0 MPOUCXOXAEHUN Ye/lOBEKA COBPEMEHHOIO BUAA.
BbIMYCKHUK MOMYyYNT BO3MOXKHOCMNMb HAYHYN T bCA:
* HAXOAUTb BMONOTMYECKYIO MH(OPM AUMIO B YUYeOHOM, Hay4YHO-MOMyNApHOM, CNPaBoOYHON nuTepa-
Type 1 VIHTepHeTe 0 Nonynsauum, 3BCh: LWWK, OLEHMBaTb €€ U NepeBoanTb 13
OfiHOW (hopMbI B APYIYIO;
* apryMeHTMpPOBaThb CBOK TOYUKY 3peb:u: . MPU 06CYXKAEHUN ABVKYLLMX CUN 3BOMOLNM;
* NPOSIBNATL KNHOUEBLIE KOMITETEHTHOE [ NPY 06BACHEHUN 0COBEHHOCTEN GUONOTMYECKOro Mpo-
rpecca u perpecca;
* apryMeHTMPOBAaTb CBOIO TOYKY 3pe] 1: B X0oAe ANCKYCCUM NO 06CYXKAEHMIO NPO6NEMbI COXpaHe-
HWUA MPUPOLHbIX BUAOB; | |
« cobntogatb npasunia paboThbl B Kab:  rre, obpalleHns ¢ n1abopaTopHbIM 060pYAOBaHNEM.

| \

11 knacc
Pasgen 5. OpraHmM3aMeHHbIN YPOBeHb| W3HU (16 4)
BbINYyCKHNK HayunTCA:
* XapaKTepnsoBaTb OPraHn3M Kak 6MoCuCcTeMy ¥ KakK CTPYKTYPHbIV YPOBEHb OpraHn3aLMmn XX1U3HU;
* pacKpbIBaTb N OOGBSACHATL CBOMCTBA Op raHN3Ma;
* Ha3blBaTb W OLLEHMBATb CTaAMM Pa3BUT Mg 3apodbilla Ha NpUMepe NaHLETHUKE;
* 06BACHATL 3HAUYEHVE U TUMbl onnoadT! OPEHNA Yy PACTEHUI 1 XKUBOTHbIX;
* XapakTepu3oBaTb OCHOBHbIe (hakTopbl,! popmMupytoLLme 340POBbE;
* 06BACHATL 0CO6EHHOCTU HaCNeACTBEH!KOCTN U U3MEHUYNBOCTMU;
* Ha3blBaTb N 0OBACHATbL 3aKOHbI Haenr ~bBaHNS NPU3HAKOB,;
* Ha3blBaTb NPUYMHbLI Hac/N1eACTBEHHbLI* 3a60/1eBaHWIA;
* 0BBLACHATH CYLIHOCTb 1 3HaueHue Kp (PUHroeepa.
Ob6yyvaroLmiica nonyYmuT BO3MOXKHON 1 HAYUMTbCS:
* aprymMeHTMpoBaTb CBOK TOYKY 3PEHN Npu 06CY>KAEHUN OCOBEHHOCTEN OPraHN3MEHHOIO CTPYK-
TYPHOIO YPOBHS YXXWU3HU;
* pewaTtb 3/1eMEHTapHbIe TEHETUYECKN'  anauu;
* NPUMEHATb KOMMYHWKATVBHbIE KOMI € eHTHOCTW paboTbl B Mape 1 B rpynne npu BbIMNOSHEHWN
nabopaTopHoi paboThl;
« cobnrogath n3asuna paboTsl B KabMHE : obpalleHns ¢ nabopaTopHbIM 060pYAOBaHNEM.
Pasgen 6. Kndrouni "ypb'BéHB”SKWEI\j (9 v)
BbINYCKHUK HayunTCA:
. xapaKTepm3OBI1Tb KNeTKY Kak GMQGMAR Ny N KaK CTPYKTYPHbIA YPOBEHb OpraHu3aLmmn X13Hu;

HasblBaTb M packKpbiBaTh ¢TpoeHre U ) HKLMM OCHOBHbIX YacTeli 1 OpraHouaoB KNeTKu;
* CPaBHMBATb W pa3NnyaTb KIETKM NPOK< )MOT U 3yKapuoT;
* 0OBACHATL NPOLLECCHI XXMU3HEAEATENIbHO [TU KNeTKW;
* Ha3blBaTb OT/INYME Me03a OT MUTO33,;
* 0OBACHATL CTPOEHME N (DYHKLUUN XPOMBCOM;
» Ha3bIBaTb 1 XapaKTep130BaTh 3Tarbl ki-TOUHOTO LMKna;
* 06BACHATL BK/Ia/, KNETOUHOV Teopum B POPMUPOBaHME COBPEMEHHOI eCTECTBEHHOHAYUHOW Kap-
TVHbI MUpa.
BbINYCKHMK MONy4YNT BO3MOXKHOCTb ((YyYNTbCA:
* aHa/IN31POBaBb MPU3HAKU KETOYHOr0; YPOBHSA OpraHm3aLnm XnsHu;
* aprymMeHTMpoBaTb CBOK TOYKY 3peHUd B X04e ANCKYCCUMN 0 610,CUCTEMHON CYLLHOCTU YKUBOW
KNeTKu;



* XapaKTepn30BaTb KNETKY Kak aTarn ar OflloLUN XKU3HU Ha 3eMNE;

* HAXOAWTbL B YUeBHOM 1 HayUHO-MOT [y TAPHOI, CNPaBOYHON NTepaType U VIHTEpHeTe MH(OpMa-
L0 0 KNEeTKe,

odhopMNATL eé B BUAE YCTHbLIX CO00MN  ruiA, AOKNaaoB, pedepaToB, NpPe3eHTaLWiA,

* peLlatb 3/1eMeHTapHbIe LUTONOMMKN)  Cc1e 3a[1aul;

* MPUMEHSATb KOMMYHUKATUBHbIE koi  €TEHTHOCTM paboTbl B NMape v rpynne npu BbINOJHEHUN Na-
60opaTopHO paboThl;

* cobnofaTtb Npasuia paboTsl B Kab: H ;Te, obpalleHMs ¢ NnabopaTopHbIM 060pyA0BaHMEM.

Pasgen 7. MonekynspHbIii ypoBeH b U3HU (7 4)

BbINYCKHUK HayunTCA:

* XapaKTepn3oBaTb KOMMMIEKCbl MOMIE T B K/IETKE KaK 3/IEMEHTapHble BUOCUCTEMBI U KaK KOMMO-
LLeHTbl MOJIEKY/IIPHOI0 YPOBHSA oprai (! ;auum XKU3Hu;

* PacKpbIBaTb N OOBACHATL NMPU3HAKa  3M1eKYNSAPHOro YpPOBHS;

* 0OBACHATL 6MONOrNYECKNE PYHKLI  NAaKPOMONEKYN;

* Ha3blBaTb W XapakTepu3oBaTb 0C00*  rocTu CTPOEHUSt N PYHKLUMM HYKNENHOBbIX Kncnot (AHK un
PHK);

* 0OBACHATL NPOLIECChl CUHTE3a B M| 30 | KNETKE;

* XapaKTepn30BaTb 3HaYeHMEe CBETOBCM 1 TEMHOBON (ha3 POTOCUHTE3],;

¢ HasblBaTb W OOBACHATL 3Tanbl 6UOCrIH e3a 6enka;

* packpbIiBaTb CYLLHOCTb

BO3MO>XHOCTb HayuYMThCA:

* apPryMeHT/pPIOBaTb CBOKO TOYKY 3peH  Mpu 06CYXXAEHUN OCOOEHHOCTEN MONEKYNSAPHOIO CTPYK-
TYPHOI0 YPOBLA XWU3HW; |

* UCMONb30BaThb peyeBble CPEACTBA AT AMCKYCCUU U apryMeHTaumMm CBOMX NpeacTaB/eHN o0 co-
BPEMEHHOWN eCTeCTBEHHOHAY4YHOM KaE  He Mupa;

* pewlatb 3/1eMeHTapHbIe 334a4u Mo 3Jrie- PETUKE KNEeTKM;

* BbIABUIATL TUMOTE3bI 0 BOIMOXKHbIX p( py/ibTaTax AeATe/IbHOCTM He/loBeKa Ha MoKy IIPHOM
YPOBHE >XN3HN

3aK/1ro4eHmne |

CTpPYKTYpHbIe YPOBHM OpraHmsaummn @' epumu

2. CopgeprkaHue
10 knacc

Pasgen 1 BBegeHue B Kypc o6uiein 6 0 30rum (8 u)

Buonorus Kak Hayka. OTpacnu 610, vy, eé cBA3M C APYrMMU HayKamu. 3HauyeHue npakTuye-
CKOI 6uonorun.

OCHOBHbIE CBOCTBA XU3HU. OTANYM eflbHble MPU3HAKMN XKMBOTO.

Brionoruyeckme cncTembl. BUOCUCTD g kak cTpykTypHas eAMHNLA XMBOI MaTepumn. O6Lme
MPU3HaKK1 6UOCUCTEM. Y POBHEBAA OpraH pauus >KUBOV NPUPOAbI.

Ponb 61ono.rMYecknx Teopuid, udei\ pnoTes B hopmM1pOBaHUM COBPEMEHHOM eCTecTBeHHOHA-
YUHOI KapTUHbI MUpa.

MeTOAb! U3yUeHus XUBOI Npupod].! HabnoaeHve, cpaBHEHNE, ONUCaHNE, IKCMEPUMEHT, MO-
[enMpoBaHue).
B3aMMOocCBsA3b Npupogsl 1 KynbTYpbl.

OKcKypcusa B npupogy MHoroobpasu:a BULOB B POAHOWN NMPUPoAe.
Pa3gen 2. BuoctepHbIi ypoBeHb Xun3, (18 u)

Oco6eHHOCTN BUOCHEPHOrO YPOBH  *praHn3aLnmn XXM3HN.
Y4yeHue B.. BepHafckoro o 6uoc  3e. dPyHKLUUKN XKMBOrO BelllecTBa B Guocdepe.



'MNoTesbl 0 NPOUCXOXKAEHUM XXN3HN (XKMBOIO BellecTBa) Ha 3emne. PaboTbl A.. OnapuHa u
[x. XonpeiHa. Bontoumsa 61Moctepbl ITaftbl-GHOABTAMECKOT IBOMOLIA-BPa3BuTH Dioetepts,
Buonorvyecknii kKpyrosopoT. KpyToge pioT BelLiecTs 1 NOTOK SHeprum B 6rocthepe. Brocdepa kak
rno6anbHas 61Mo- U 3KOCUCTEMA. Y CTOMYMBOCTb G1OCHEPbI U €€ NPUUMHBI.

YenoBek Kak >uTenb 6rnocdep!l.  nobanbHble N3MeHeHU B 6rochepe, BbI3BaHHbIE AesATe b-
HOCTbIO YenoBeka. Posb B3aumMooTHCAU SHuii uenoseka NpUpPoAbI B passuTum Grocdepsbl.
Cpefibl XXM3HM OpraHn3MoB Ha 3emsie,." SKonornyeckme hakTopbl cpedbl: abroTuyeckue, GuoTuYe-
CKMe, aHTPOMOreHHble. 3Ha4YeHne K01 ITUYECKUX (DAKTOPOB B XXU3HW OPraHn3MoB. ONTUMaIbHOE,
orpaHu4mBaloLLee ¥ CUrHa/IbHOE AeNCT 3Usi SKONOrMYECKNX hak TOPOB.

Pasgen 3. buoreouenoTUYeCKUIA Ypo 3eHb XKN3HKU (16 4)

Oco6eHHaoCTN 6MOreoLeHOTUYECKX F0 YPOBHSA OpraHn3aLum X1BoM MaTepun.

BuoreoueHo3 Kak 6uocucTema r 0 t6blil YPOBEHb OpPraHM3aLnn Xn3HW. BroreougHos n ako-
cuctema. Ctp'oeHre 1 CBOWCTBA 61or|edo LieHO3a. BraoBasi U NPOCTPaAHCTBEHHAs CTPYKTypa 6uoLle-
HO3a.

Tunbl CBA3EN M 3aBUCUMMOCTei B 51 toreouieHose. MpucnocobneHnsa opraHM3mMoB K COBMECTHOM
XKN3HU B 6roreoLieHo3e. KpyroBopoT 3e LWECTB ¥ NPEBPALLEHNS 3HePrun — r1aBHOE YC/0BME CY-
LLIeCTBOBaHUS 6MoreoLeHo3a (3KOCUCMEMbI).

YCTONYMBOCTb M AUHAMUMKa BUC 3 LIeHO30B (3KocucTeMm). Buonornyeckne puTmbl. Camope-
rynayus akocmucTeMm. 3apoxkzeHue u ¢ alHa 6uoreor,eHo308. MHoroobpasme 61MoreoLeH030B (3Ko-
cuctem). Arpoakocuctemsol. Mogaep>KkaHne pasHoobpasunsi SKOCUCTEM. DKONOMMYECKME 3aKOHbI
NPUPOLONONbL30BaHMS. |

JlabopaTtopHas paboTa Ne !
Mprncnoco61eHHOCTb PACTEHNIA U XKMBOTHBIX K YCNOBUSIM XXN3HW B JIECHOM GMOreoLeHO3e.

Pasgen 4. MonynsunMoHHO-BUAOBOW y OBEHb XXU3HU (26 4) |

Bua, ero Kputepmn n CTPYKTypa. M *nNynsaums Kak HagopraHMsMeHHas 6uocucrteMa — gopma
CyLLIeCTBOBaHMA BMAa U 0c06as reHesuy loKas cuctema.

Pa3|3W’r‘me"SB‘OﬁFO‘l.‘I,WO'H'HE'M'Vl',El,eﬁ?'3”4 .4eHune paboT XK. b. JTamapKa. 3BOMIOLIMOHHOE yueHue Y.
[apsuHa. Monynauma — OCHOBHas ef] :mua asonounmn. JevkyLume cuibl U (hakTopbl 3BOTHOLUN
XWBOW Npupoabl. Pe3ynbTatbl 3BOMKOT [ MHOroobpasune BngoB. CucTema XXMBbIX OPraHM3MOB Ha
3emne. MprcnocobeHHOCTb OPraHnU3Mo B K cpefie 06MUTaHuS.

O6pa3oBaHMe HOBbIX BMAOB Ha 3e: ne. CoBpeMEHHOE yUeHne 06 3BONKOLNM — CUHTETUYE-
ckas Teopus asosntouumn (CTI).

UenoBeK Kak YHUKa/IbHbI BUA xee 1 NPUPOAbl. DTanbl NpoLecca NPONCXOXAEHNS 1 3BOJTHO-
Lnn YenoseKa. ["'MNOTe3bl 0 MPOUCXOXKL, LMK YesloBeEKA U ero pac. EAMHCTBO YeioBeYeCKUX pac.

OCHOBHble 3aKOHOMEPHOCTW 3BOT i LK. Brionornyecknii nporpecc 1 6MonornyecKunin perpecc,
OCHOBHbIe Harnpas/eHUs 3BOMIOLMN: a30Mopdo3, nanoajantaumns n gereHepaums.

Mpo6nema coxpaHeHns BUoNorMY"C\oro pasHoo6pasNsi Kak OCHOBA YCTONUMBOrO Pa3BUTUS
ouocepbl. CTpaterms coxpaHeHUs NPUProLHbIX BUAOB.

3HayeHwve MonynsauMoHHO-BMA0BOIO (YPOBHSA XU3HU B Buocdepe.

|
ﬂa60paT0pHa$| pa60Ta Ne 2 I\/Iopq)ono BECKUNE KPUTEPUN, NCMOJIb3YEMbBIE TP AeNeHN BUOOB.

NabopaTtopHasa pabota Ne 3 HabnogeH “Npu3HaKkoB apomMopo3a y PacTeHWUn 1 XXMBOTHbIX.

DKcKypeus B npupoay Ce3oHHble name! 1S (PUTMbI) B XXMBOW NMPUPOE.

11 knacc

Pasgen 5 OpraHu3aMeHHbIN YPOBEHb HU (28 v)
OpraHuam Kak éuocucTtema.



O6MeH BeLLEeCTB 1 NpoLecchl X1 3»KeaeaTeNbHOCTU OpraHnM3MOoB. Perynaums npoLeccoB XusHe-
[eATeNbHOCTN OpPraHn3MoB. TUMbl NITHHUSA OPraHM3MOoB: reTepoTPOMdbl U aBTOTPOMbI.

Pa3MHOXeHWe OpraHn3MoB — rr0/10Boe 1 6ecrionoe. 3HayeHne onioA0TBOpPeHus. [lBoiHoe
0Mn/I0I0TBOPEHME Y MOKPLITOCEMEHH /1 (LIBETKOBbIX) pacTeHWA. VICKYCCTBEHHOE ONnoA0TBOPEHME
Y PacTeHUA 1 XKUBOTHbIX.

VHanBmayanbHoe pa3BuTre opraHmsmMa (OHTOreHes). dMOpUMOHa/IbHBIA 1 NOCTIMOPUOHASTb-
HbI Mepuoabl Pa3sBUTUA opraHn3mMa, MocneacTBUsA BAVSIHUS aNKOr0Ns, HUKOTMHA U HAPKOTUYECKNX
BELLLECTB Ha pa3BuTUE 3apodpblLla vedodeka.

HacnegcTBeHHOCTb Y U3MEHUMBO!C|b — CBOICTBA OPraHM3MoB. "eHeTKa — Hayka 0 3aKOHO-
MepHOCTAX Hac/neACTBEHHOCTUN U U3K eLYMBOCTH.

MI3MeHUMBOCTbL NMPU3HAKOB OpraHmBma 1 eé TUNbl (Hac/eACTBeHHas U HeHacneACcTBeHHas). My-
Tauun, Ux MatepuanbHasi 0CHOBa — C3KEHEHME MEHOB 1 XPOMOCOM. MyTareHbl, UX BUAHUE Ha Op-
raHv3m YesioBeKa 1 >KMBYIO MPUPOAY.

"eHeTNYeCcKe 3aKOHOMEPHOCTU Hac/efoBaHWsA, YCTaHOBMEHHbIe . MeHaenem, nx uuTonoru-
4eckme OCHOBbl. MOHO- 1 aurnépuano”™ ckpewmsarHme. OTKNOHEHUS OT 3aKOHOB . MeHgens. 3a-
KoH T. MopraHa. B3anmopeictaue n !HbB. XpoMOCcOMHas Teopiia HacneAcTBeHHOCTU. COBpPeMeH-
Hble NMpeACTaB/eHNs 0 reHe, FTeHOTUM  FeHOME.

"eHeTMKa nona u HacnegosaHue, Cl.enneHHoe ¢ nosnom. HacneacTBeHHble 601e3HM YenoBeka,
NX NPOINNAKTMKA. DTUYECKMe acnei n* 3 MeanLMHCKON reHe TUKN.

dakTopbl, onpeaenstoLLme 340p0oB bl YesloBeKa. TBOPYECTBO KakK (DakTop 3[40POBbA W NMokasa-
Tenb obpasa >KM3HW YernoBeka.

"feHeTnYeckne OCHOBbLI cenekumMn  knag H.M. BaBwuniosa Bl pa3BuTue cenekumn. YudeHue H.U.
BaBu/10Ba 0 LIEHTPax NMPOVUCXOXKAeHVEe  KYNbTYPHbIX pacTeHuid. OCHOBHbIE METO/bI CENEKLMN: TU-
6prAan3aLms B UICKYCCTBEHHbIV 0T60pP,

BuoTexHosnorus, eé 4OCTMKeHUs, Sbnyeckne acneKTbl HEKOTOPbIX UCCeA0BaHNIA B GUOTEXHO-
nornmn (KNoHMpoBaHMe, UCKYCCTBEHHC € OMI040TBOPEHME, HaNpPaBeHHOe N3MEHEHME TEHOMA).

Bupycbl — HekneTouHas oopma [13HW. BupycHble 3a60neBaHms. Cnocobbl NpoduiakTKK
cnvpa.

OpraHn3MeHHbI YPOBEHb XXMU3HW  [ero posib B NpMpoge.

NaboparopHas paboTa Ne 4 Mogudu OHHasA N3MEHYMBOCTb

Pasgen 6. KneTouHbIi YpOBEHb N34t (24 u)

PasBnTre 3HaHWiA 0 KneTke (P. T'|K K\, Bap, M.A. Lneungen, T. LLBaHH, P. Bupxos). Liu-
TONOrNA — HayKa 0 KneTke. MeTofbl U3; YEHNA KNETKW.

BO3HMKHOBEHME KNETKM KaK 3Tan 3 goslloLMOHHOr0 PasBUTUA XKU3HU. KneTka — OCHOBHas
CTPYKTYpHas, (PYHKLUMOHa/IbHAA U reHeT] [Yeckasd efnHULA OAHOKIETOUHbIX Y MHOTOK/ETOYHBIX Op-
raHn3moB. MH aroobpasvie KNeToK v TK :ew.

KnetouHasa Teopusi. 3HaueHWe Keb >4Hol Teopun B CTaHOB/IEHUN COBPEMEHHOI eCTeCTBEHHO-
Hay4HOW KapTWUHbI Mupa. “ |

OCHOBHbIe YaCTUN KNeTKU. MoepxH* YCTHbIA KOMM/eKe. LiTonnasma, eé opraHovibl 1 BK/O-
YyeHus. Agpo.

MOCTOSIHHAbIE U BPEMEHHbIe KOMMOAbHTbI KNeTKn. MembpaHHble N HeMeMbpaHHbIE OpraHoun-
Abl, UX QPYHKLMN B KNETKE.

[osaepHble (MpokapnoTbl) n sgepi lie (3yKapnoTbl) opraHnambl. M'MNOTesbl 0 NPONCXOXK/e-
HUW 3YKapnOTUYECKON KNeTKMN. | |

YKU3HEHHbBIN UMK KNeTKW. [eneHa | KNETKM — MUTO3 1 Meiio3. ComaTmyeckue 1 rnososble
KneTkn. OCobeHHOCTV 06pa30BaHMA N0  3BbIX K/ETOK.

CTpyKTYpa 1 (hyHKLMN XPOMOCOM." Crieuudindeckne 6enkin XpOMOCOM, WX (yHKLMK. Xpoma-
TVH. KoMnakT/3auma XpoMocoMm. Aun.l ouaHbIA 1 ranfiougHblii Habopbl XpOMOCOM. ["OMOMOrny-
Hble U HErOMOJIOTMYHbIE XPOMOCOMbI.

FrapMoHuA 1 LenecoobpasHOCTb B 3H0MBOI NpUpoae.
KneTouHbIN ypOBEHb OpraHn3auUmn >XM3HU 1 ero posb B npupoge.
o



|
Nab6opaTopHas pabota Ne 5 Mccnenos; [HYe a3 MUTO3a Ha MUKporpenapare K1eTOK KOHYMKa Kop-
HS. |

Pasgen 7. MoneKynsipHblii ypoBeHb XXU3HU (13 4)

XMn4yeckmnii coctaB KneTku. Makpo- 1 MUKpoanemeHTbl. OpraHnyeckue n HeopraHnyeckue
BELLECTBa, UX POJb B KIETKeE.

MoHoMepHbIe 1 NoIMMepHbIe cosaMHeHNS. OCHOBHbIE GMOMNONMMEPHbIE MOMEKY/ bl XXMUBOM
maTepumn. CTpOEHME N XUMUNYECKNIA c3aTaB HYKMENHOBbLIX KMCNOT. CTpyKTypa u pyHkunmn AHK.
Pennukauma HK. MatpuuHas gyHkumna AHK. MpaBuno KomniemeHTapHoe™. eH. M'eHeTnYe-
CKWUin Kog. MoHsATMe 0 KofoHe. CTpoeHue, DyHKUMKM 1 MHOroo6pasune gopm PHK B Knetke. Oco-
6ermocT# AHK kneTor3yrRapnoT nfPOKapuoT.

MnacTnyecknini n aHepreTn4eck) 't 06meH. MpoLeccbl CUHTE3a Kak YacTb MeTabo/Im3ma XUBOA
KNeTKN. POoTOCUHTE3. CBETOBbLIE M TEPHOBbIE peakunn PoTocuHTe3a. Ponb (hOoTOoCUHTE3a
B Npupoje. XeMOCUHTEe3. dTanbl 6UOTYU [Te3a benka.

MeseKynsapHble MPOLECCHI pacLUen/ieHns BELECTB B KNeTKe. MNOoHATME 0 KNETOYHOM AbIXaHUW.
BeckncnopoaHbiii 1 KMCNOPOAHbIA 3Tarbl AbIXaHUS KakK CTagumn 06ecrneyeHmns KNeTKn SHeprueil.
PerynaTopbl 6MOMONEKYNSAPHBIX Npor

MocnefcTena feAaTeNbHOCTU Ye. i0Beka B 6uocepe. ONacLoCTb XMMUYECKOTO 3arpAa3HeHUs
aKpy»atowlein cpebl. MpaBuna NnoBefeHWsA B NPUPOLHON cpefe. 3HaueHne 3KON0rMYeCcKon KynbTy-
pbl YenoBeka ¥ OOLLEeCTBa.

MoneKynspHblil ypoBeHb XM3HW 'O 0COBEHHOCTW U PO/b B MPUPOSE.

J1labopaTopHble paboThbl:
1. Mpu1cnoco6neHHOCTb pacTeHW U A [MBOTHbLIX K YCNOBUAM >XXU3HW B IECHOM GUOreoLeHO3e.
2. Moponornyeckme KpuTepun, UCn 3nkK3yemble nNpu ageneHnn TBUoB.
3. HabnogeHve npusHakoB apoMopo3a y pacTeHUIA U XKUBOTHbIX.
4 MogmndurKaLMoHHas M3MEHYMBOCTb
5 WNccneposaHme a3 MUTO3a Ha MUK ©npenapaTte KNeTOK KOHYMKa KOPHS.

DKCKy]acuu:

10 knacc:
1. Ce30HHble lBMeHeHMst (PUTMbI) BS
2.MHoroo6pa3s ve BuoB B pogHoi npup 44e.

[BOiA npupoge.

MepeHeHb 1abopaToOpHbIX paboT

Nen/n Bupa peatenbHocTU KosinyecTBO No Knaccam
10 1
| Na6opaTtopHas paboTa 3 2
2 JKcKypeus 2 I
L nporpamma NoHomapk |
ABTOPCK< :8pii VI.H., KyumeHko B.C., KopHunosoii O.A., [jparo-

munos A.l'., Cyxoea T. C., CumoHoBa IT.1'. buonorus: 5-11 Knaccbl: nporpamMmbl» paspadoTaHa
0N YPOBHSA CpefHero 06LL_}ero o6pasosaH 11 10-11 knaccoB. O6ulee YNCN0 y4ebHbIX YacoB 3a 2 ro-
Aa 0byueHus cocTasnseT 70, 3 HnX 33|(1 y g yepenio) B 10 knacce, 35(1 4 B Hegento) B 11 Knacce,
JaHHas paboyasa nporpamma opmeHTUpo! AHa Ha 136 yacoB 3a 2ui04a, T.e. Mo 68 yacoB ( 2 Yaca B
Hegenmo) B 10 n 11 knaccax (34 yyebHble 3efenn) B COOTBETCTBMU C YUYebHbIM nnaHom MBOY
COLL Ne 38 n rogosbim KaneHaapHbIM rd 1gukom MBOY COLLI Ne 38. Moatomy B paboyeii npo-
rpaMMe NPOM3OLL/IO YBE/IMYEHWNE KOMIMYEET ia YacoB Mo CeAyroLmMM pasaenam:

- 10 knacc:

Ha 3 yaca B Pasgene | « BBegeHue B Ky; t0|obLLel 61onormm»;

10



Ha 9 YacoB B Pa3fene 2 «broctepHbI  POBEHb XXU3HN»;
Ha 9 yacoB B Pa3gene 3 «bMOreoLeHO3 YecKnii YPOBEHb YKU3HNY;
Ha 13 yacos B Pa3fene 4 «Monynsuno:H[0-BUL0BOWN YPOBEHb XXU3HU»;
- 11 knacc:
Ha 12 vacoB B Pa3gene 5 «OpraHn3MelHblii YPOBEHb XXU3HW»;
Ha 14 yacoB B Pa3gene 6 «KneToyHble YPOBEHb YXU3HN»;
Ha 5 yacoB B Pasgene 7 «MonekynapLbIp YPOBEHb XU3HU». |
Tak kaK y4e6HbIin nnaH npegmeT?aj«bruonorn» npeanonaraet HaiMyve 0606LAIOLLMX TEM, He
npeAyCcMOTPE;HHbIX B aBTOPCKOW mporpa! Ime MoHomapeBoli W.H., KyumeHko B.C., KOpHUN0BOIj

O.A., Aparomunosa A.T"., Cyxoso T.|  CumoHoBoli T.C. Buonorus: 5-11 knaccbl: nporpam-
Mbl», TO LIeIeCO06Pa3HbIM CTa/I0 BHEAZE Me 0606LUatoLLMX YPOKbB No TeMaM, BK/IKOUYEHHbIX B KT o
npeamerty.
3. TemaTnyeckoe NnaHNPoOB HUe
10 knacc
Pasgenbl, TeMbl KonnuectBo XapaKTepuctrka 0CHOBHbIX OCHOBHbIE
yacos BUAOB [eATeNIbHOCTM 06y4a- HanpaBfeHus
rowerocs BOCNMUTaTe/IbHOMN
[eATeNnbHOCTH
Pasgen 1, BeegeHve B XapakTepnsoBaTb «OO6LLYO0 MaTtpuoTmnyeckoe
Kypc 06LLein bruonornm 610NOrN» Kak yuebHbIi BOCMMTaHUe, MNo-

npeaMeT 06 OCHOBHBIX 3aKOHax  MNynspu3aLms
XKM3HW Ha BCEX YPOBHSX €€ OpP-  HayUHbIX 3HaHWIA,

raHmsaumu,; TPy4oBOe BOCMW-
0OBACHATL POSib BUOOTNN B TaHue, 3KONoru-
(hOPMMPOBAHUN HAYYHOTO MU-  YeCKoe BocnuTa-
pOBO33peHns U BKnag 6nosno- Hue

rMYecKnx Teopuin B hopMmnpo-
BaHWe COBPEMEHHOW ecTe-

CTBEHHOHAY4HOI KapTUHbI MK-
pa;

Ha3blBaTb HayKW, NOrpaHUYHbIe
¢ bronoruven;

thopMmynmpoBaTh 3agaun obLel
6uonoruu;

XapaKTepun3oBaTb pa3nyHble
BWAbI XXUBbIX OPraHM3MOB;
060CHOBbIBaTb 3Ha4YeHNe 6mo-
NIOrMYecKoro pasHoobpasms
NS yCTONYMBOro pbBUTUS
npupoapl 1 obLiectsa Ha 3eM-
ne;

onpeaensiTb OCHOBHbIE CBOA-
CTBa XXMBOrO;

onpeaensitb yHMBepCa/ibHble
NPU3HaKN XXNBbIX 0OBEKTOB,
OT/IMYaTb UX OT Te/ HEXXMBOA
npupoabl; HasblBaTb OTANYUN-
TeNbHble NPU3HAKN "KUBbIX
06BLEKTOB OT HEXMBBIX; OMNpe-
[ensaTb CyLeCTBEHHbIE MPU3Ha-
KN NPUPOAHbIX GMONOrNYECKMX

1



Pasgen 2. buocgepHblit
YPOBEHb YKM3HU

cUCTeM, MX NPOLECChI, 3aBUCK-

MOCTb OT BHELLUHEN cpefbl, CNo-

COOHOCTb K 3BO/IKOLMN; Onpe-

LeNnaTb 1 CpaBHUBATbL MEXAY

co60i1 CyLeCTBEHHbIE MPU3Ha-

KN 61M0N0rnyeckmnii 06 bLEKTOB 1

NpoL,eCcCcoB, COBEPLUAOLLMXCS B

YKVMBOW NpUpoAe Ha pasHbIX

YPOBHAX OpraHmn3aLmmn Xu3Hu;

yMeHVe XapakTepu3osaTb 610-

CUCTEMbI pasHbIX CTPYKTYPHbIX

YPOBHEl OpraHmn3aunmn XnsHu;

nnaHMpoBaTh 1 NPOBOAUTL

3KCMEPUMEHTbI, OOBSCHATL pe-

3yNbTaTbl U UX 3HAYEHNE;

onpeaensTb BUAbIPACTEHNIA 1

YKMBOTHBbIX;

nepeyvncnsiTb YpoBHM OpraHu-

3aUMm1 XKMBOI MaTepun; NpUBo-

AVTb NpUMepbl BUONOrNYeCKMX

06BEKTOB Ha pasHbIX YPOBHSX

opraHu3aunn; aHanM3nMpoBaTb

B3aMMOCBSI3b YPOBHEN OpraHu-

3auMmn matepun; paccmartpu-

BaTb MPUMeEpPbI 3Ha4YeHNsi 610-

norvn. |

XapakTepnsoBaTb Grochepy "pakgaHCcKoe
Kak b1MocuCTeEMY 1 3KOCUCTEMY; BOCMMTaHue, ay-
paccmatpusatb GUoCHepy Kak  XOBHOe M HpaB-
0COObIN CTPYKTYPHbI ypoBeHb  CTBEHHOE BOCMUTA-
opraHu3aLmm HVe feTeid, nony-
YXVU3HW; Ha3blBaTb 3Tanbl cTa- nApusaunsa Hayu-
HOBNEHUS 1 pa3BUTUS Guocte-  HbIX 3HaHWIA, 3c-
Pbl B UCTOPUM 3eM/IN; pacKpbl- ~ TETUHECKOE BOCMN-

BaTb OCOGEHHOCTU y4yeHus B. TaHve, Tpyj0BOE
. BepHaackoro o 6uocdepe; BOCMUTaHWE, 3KO-
06BACHATL MPOUCXOXKAeHVe . /IOTMHECKOE BOC-
POJIb XKMBOFO BELLECTBA B CY- nutaHhe
LLLeCTBOBaHMUM

6rochepbl; 06BACHATL CyLL-
HOCTb KpPYroBopOTa BeLLEeCTB U
NnoToKa aHeprun B buocgepe;
XapakTtepun3oBaTb 1 (CpaBHMBaTb
rMnoTesbl NPOUCXOXKAEHUS
XXU3HM Ha 3emsie; pacKpbIBaTb
CYLLHOCTb 3BONKOLMKN BUoche-
pbl N Ha3blBaTb eé aTanbl; aHa-
IN31POBaTb U OBBACHATL POJib
yesioBeKa Kak (pakTopa pasBu-
TVA Buocdepsbl; Ha3biBaTb 1 Xa-
paKTepn3oBaTb Cpefbl XXN3HU
Ha 3em/ie Kak ycroBus obuta-
HWA OpraHM3MoB; OnNpeaensiTb U
KnaccmpuumpoBaTb 3KOI0M-

12



yeckue (hakTopbl cpefbl 0buTa-
HWA XKMBbIX OPraHM3mMoB; aHa-
/IM3MPOBaTh M OLEHMBAaTb BKa4,
B.N. BepHaackoro B passutue
HayKun 0 3emsie 1 B eCTECTBEH-
HOHay4HYH KapTUHY Mu1pa,;
NPUMEHSTb MeTanpegMeTHble
YMEHUA aHa/IM3npoBaThb, Cpas-
HMBaTb, 0606WaThb, AeNaThb Bbl-
BO/bl U 3aK/HOYEHUS, MOMNb30-
BaTbCS annapaToM OPUEHTU-
POBKW YyYeOHMKa; NPUMEHATb
YMEHUSI CaMOCTOATE/IbHO HaxXo-
ANTb BUONOrNYECKYHO MHGOP-
Mauuio B pasHbIX LLLeTouHMKax
(TekcTe yyebHMKa, [OMONHU-
TeNbHOI NuTepaType,
NHTEepHeT-pecypcax); NpuBo-
OWTb [oKasaTenbCcTBa (apry-
MeHTaLmMs) eaUHCTBA XXMBOW 1
HEXWBOWN NPUPOAbI, B3anMO-
CBSA3ei OpraHn3MoB U OKpYXKa-
toLLei cpefbl; He06XxoANMO-
CTW COXpaHeHns MHOroobpasus
BMAOB U 3KOCUCTEM A/ YCTOMN-
UMBOCTK BGUocheps);
XapaKTepu3oBaTb NPU3HaKn
YCTONYMBOCTM 6Moctepbl, 06b-
ACHATb MeXaHW3Mbl YCTONUM-
BOCTW 6UOCHEpPDI; BbISBAATH
npMcnocobnTesibHoe NPU3HaKK
OpraHvM3moB, 06UTAKOLLMX B
YC/OBUAX ONpeaeneHHon cpe-
Abl XXN3HU, N 00BACHATb UX
3HauyeHue; cpaBHUBaTb pas/iny-
Hble 06BEKTbI U ABNEHUS NpK-
poApl, HAXO4UTb NX 06LLMe
CBOWCTBA, 3aKOHOMEPHOCTU
pa3BuTUA, (POPMYNNPOBaThb Bbl-
BO/bI;

Haxo4uTb BMONOrMYECKYH0 UH-
hopmaunio B pasNyHbIX UC-
TOYHUKaX (TeKCcTe yHebHMKa,
[OMONHUTENBHOW NnTepaTtype,
CrpaBoOYHUKAX, CMoBapsaXx, UH-
TepHeT-pecypcax); ANann3npo-
BaTb W OLEHMBaTb MH(OPMa-
uuio, NnpeobpasosbiBaTh ee U3
OfHOW (hopMbl B APYrytO; NPo-
BOAWTb aHa/IN3 U OLEHKY F/10-
6a/IbHbIX 3KO/IOMMYECKNX Mpo-
651em 1 nyTen nx

peLleHns; NocneaCcTBUiA aHTpo-
NOreHHON AesTeNbHOCTY B

13



Pasgen 3. BuoreougHoTH-
YeCKW ypoBe]ab XKn3Hn

Pasgen 4. Morr™nsaunoH-

HO-BW/OBOIi Y POBEHb
XKN3HW

16

26

OKpY>XatoLLeit cpefe.
XapaKTepu3oBaTb CCTPOEHME W
CBOWCTBA 6MOrebIKe HO3a Kak
NPUPOLHOrO ABJEH US;
onpefensTb 6uoreceHO3 Kak
6rocucTemy 1 3KoecucTemy;
pacKpblBaTb Y4eHM 30 6roreo-
LleHO3e 1 06 3KOCU<TreMe;
Ha3blBaTb ochobh”ig cBolicTBa
N 3HaYeHue buorepLUeHoTHNYE-
CKOro CTPYKTYpHON'O ypOBHSA
opraHu3auumn XXnBo i MaTepun B
npupoae;

packKpblBaTb CTPYIOTrypy ¥ CTPO-
eHne 6UoreoLeHoO3p
XapakTepu3oBaTb 3HavyeHne
APYCHOro CTpOoeHLL| 6uoreoLie-
HO3a;

O6LACHATb OCHOBH1pe MeXa-
HW3MbIl YCTONYMBOETTY BMOreo-
LieHO033;

CpaBHUBaTb YCTON!LLIBOCTb
€CTeCTBEHHbIX 3KOELLEeTeM C
arposKocucTeMam: g
06BACHATL Ponb 6u[oreoueHo-
30B B 3BOJIIOLUMN X1TBbIX Opra-
HN3MOB;

COCTaB/ISATb CXeMbl Lienei nu-
TaHus B 3KocMUcTeEMAX;
OMUCbIBaTb MPOLIECP CMEHbI
6roreoLeHO30B;

NPUBOANTL NPUMEP)bI CYKLEC-
CUiA;

BbISAB/NATb @aHTPOMNOTrEeHHbIe U3-
MeHeHus B 6uoreolneHosax;
Ha3blBaTb MyTW CO>rpaHeHNs
YCTOMUYMBOCTW 610 1|e0LEeHO30B;
peLlaTb NpakTUYecKune 3afaydu;
XapaKTepn3oBaTb CYLHOCTb
3KONOrNMYecKmnx 3arebHoB, oLie-
HMBaTb MPOTMBOPE YNe, BO3HU-
KaroLee mexay noTpebHoCTA-
MUV YenoBeka 1 pecypcamu
npupoabl.

Onpefenatb NOHATUE «BULY;
XapakTepn3oBaTb Kputepum
BUAA M ero CBOMCTBa Kak 6u1o-
CUCTEMBbI;

BbISIBNIATL U CpPaBHMBATb CBOW-
CTBa pa3HbIX BUA0B OAHOr0 po-
[la Ha npumMepax

OpraHM3moB CBoOeli MeCTHOCTM
00BACHATL 3HAYEHWI penpo-
LYKTUBHOIO KpUTEpPUS B CO-

MNaTpuoTnyeckoe
BOCMUTaHMe,
rpaXxgaHcKoe
BOCMUTaHWe, ay-
XOBHOE 1 HpaB-
CTBEHHOEe BOCMMWTa-
HUWe JeTei, nony-
napusaumsa Hayu-
HbIX 3HaHWI, 3c-
TeTM4ecKoe BoCnu-
TaHue, TpyAoBOe
BOCMNUTaHUe, 3KO-
NOrn4yeckoe BOC-
nuTaHne

IMaTpuoTnyeckoe
BOCMUTaHWME,
rpakgaHckoe
BOCMNUTaHWe, ay-
XOBHOE 11 HpaB-
CTBEHHOE BOCMUTa-
HWe geTei, nony-
nApu3saumsa Hayu-
HbIX 3HaHWIA, ac-
TETUYECKOE BOCMU-
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XPaHEHUMN FEHETUYECKUNX TaHue, Tpy4oBOe
CBOIACTB BUAQ; BOCNUTaHne, u-
XapaKTepm3oBaTb (Monynsauuio 314eckoe BOCMN-
KaK CTPYKTYPHYIO €AUHNLLYY BU-  TaHWe, 9KOMOTU-

aa; YeCcKoe BocnnTa-
OMNpenenaTb NOHATUE «nonyna- HUe
Lms»;

06DBACHATb MOHATNS «OKN3HEH-
HO€e MPOCTPaHCTBO MONy/si-
UMKn», «4UCNIEHHOCTb NOMyns-
LMn», «NI0THOCTb MOnNyns-
LN,

pacKpblBaTb 0COBGEHHOCTU MNO-
NyNAUMN KakK FTeHETUYECKO
CUCTEMbI; OOBACHATL TEPMUHbI
«0C00b», KTEHOTUM»,«TEHO-
thoHa»;

CpaBHMBaTb (POPMbl ECTECTBEH-
Horo otéopa, cnocobbl BUAO-
06pazoBaHus;

00BACHATL NPOLECC NOABNEHUS
HOBbIX BNAOB (BMA006pa3oBa-
Hue);

XapakTepu3oBaTb BUA 1 Nony-
NAUMNIO KaK BUOCUCTEMBI;
onpeaensTb NONynsAUNIO Kak
reHeTUYECKYH) CUCTEMY;
aHaM3MpoBaTh U YUEHMBATb
ponb NONyNALMK B; NpoLecce
3BO/OLUNN;

XapakKTepn3oBaTb 0COGEHHOCTH
1 3Tanbl NPOUCXOXAEHUS YHU-
Ka/lbHOro BMaa

Ha 3emsie — Yenosek pasym-
HbIWA;

onpeaensitb MECTO [UenoBeKka B
CUCTEME XKMBOIO Miipa;
aHaIM3npoBaTb U CPaBHMBATb
rMnoTesbl 0 MPOUCXOXKAEHUM
yesioBeka COBPEMEHHOr0O BMAA;
Ha3blBaTb PaHHUX NPeAKOB Ye-
N0BEKa; BbISABNSATbL CXOACTBO U
pasnnumsa YenoBeKa v XMBOT-
HbIX;

Ha3blBaTb OCHOBHbIE CTagnK
npotwecca CTaHOB/IEHUS Yeno-
BEKa COBpPEMEHHOro! Tmna;
HasblBaTb NMPOrpPecCUBHbLIE OCO-
6eHHOCTW npeacTaBUTeNen Bu-
Aa Yenosek pasyMHbIiA No
CPaBHEHMIO C APYTMMW Npea-
CcTaBUTeNsAMU pofa Yenosek;
XapakTepr3oBaTb 06LLYH 3aKO-
HOMEPHOCTb 3BO/OLMN Yeno-
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NToro:

BeKa;

06BACHATL €4MHCTBO YesoBe-
YeCcKMX pac;

XapaKTepn3oBaTb (OCHOBHbIE
naen 3BONKOLMOHHON Teopuin
K. b. lamapka, |

BbISIBNATb OLLUMOOYHbIE Npes-
CTaB/IEHWNSI JAHHOMO YYEeHOro U
0OBACHATL MPUYNHBI UX BO3-
HWKHOBEHUSI; XapaKTepn3oBaTtb
3BOJIIOLMOHHYIO Teopuio Y.
JapBuHa;

n3naraTb UCTOPUIO Pa3BUTUSA
3BOJIIOLMOHHbIX MAEiR;
06BACHATbL CYLLHOCTbL COBpe-
MEHHOW Teopnn 3BONIOLMN;
yCTaHaBNNBaTb ABMXKYLLME CU-
Nbl 3BONKOLMK, ee NYTH U
HanpaBneHus;

Ha3blBaTb OCHOBHOE 3aKOHO-
MEPHOCTK 1 pe3ynbTaTbl 3BO-
nroumm;

XapaKTepm30BaTb CUCTEMY XKU-
BbIX OPraHNU3MOB Kak pe3ysnbTar
3BOMOLUMN Ha

3emne;

XapaKTepun3oBaTb 3aKOHOMep-
HOCTW 3BOJIOLMU, OOBACHATD
pOsib eCcTeCTBEHHOro otbopa B
npoteccax 3BOMOLUN, NPUBO-
AVTb NPUMepPbI NPOrPecCBHO-
ro YCNOXHeHUs1 (POPM >XKU3HW;
XapaKTepun3oBaTb KpPyrHble
rpynnbl (TaKCOHbI) 3yKapwuoT;
onpeaensiTb CyLecTBEHHbIe
Npu3HaKn NonynsuMoHHO-
BMAOBOr0 YPOBHSI OpraHu3aumm
YKM3HW, XapaKTepn3oBaTb KOM-
MOHEHTLI, Npoueccd, opraHu-
3aUMo 1 3HaYeHne JaHHOro
CTPYKTYPHOIO YPOBHS XKU3HMU,
cpaBHMBaTb MeXay (coboii pas-
NINYHbIE CTPYKTYPHbIE YPOBHU
OpraHn3aLnmn >XXmU3Hu;

peLlaTb 3afa4n oxpaHbl NPUpPo-
Abl Npy o6LeHnn ¢ (OKpyXato-
Lel cpefom;

XapaKTepu3oBaTb MOHSATUE
«yCTOMNYMBOE pa3BUTHE», CpaB-
HMBaTb NOHATUSA

«pegKme BUAbI» U «uncyesaro-
LMe BMAbI», OOBACHATL 3HaYe-
Hune KpacHOl KHUMu.

16



11 knacc

Pa3pensl, Tembl

Pasgen 5. OpraHus-
MeHHbIN YPOBEHb YKN3-
HK

KonwnyecTB
yacoB

XapaKTepuUcTnKa 0CHOBHbIX
BUOB [eATe/IbHOCTM 06y4yato-
Lerocs

XapaKTepun3oBaTb CTPYKTYpPHble
3/1EMEHTbI 1 OCHOBHOE NPOoLeCChI
OpraHM3MeHHOr0 YPOBHS YXU3HU;
NPUBOANTb KOHKPETHbIE NpUMe-
Pbl NPOSAB/IEHUS CBOWCTB YXWU3HU
Ha OpraHM3MeHHOM YPOBHE;
CpaBHMBaTb OCO6EHHOCTH opra-
HU3MEHHOIO YPOBHS YXN3HU C
0Ccob6eHHOCTAMN 61MOCHEPHOro U
610reoLEeHOTMYECKOMNO YPOBHENR;
onpefensaTb noHsTuel«opra-
HM3M»; XapaKTepu3oBaTb opra-
HM3M Kak 6rocuctemy; HasblBaTb
CYLLEeCTBEHHbIE MPU3HaKN BruocK-
CTeMbl «OpPraHn3m»;
XapaKTepun3oBaTb MpoLecchbl pe-
rynsumm pacTUTeNbHOrO U Xn-
BOTHOr0O OpraHu3ma; |
onpeaenstb NOHATUE «TKaHb»;
pasnnyaTb TUMbI TKaHei pacTe-
HWIA 1 XXMBOTHbIX; NPUBOAUTb
NpUMepbI cneLmanm3aunm TKaHen
N OpraHoB Y pacTeHWi, rpubos un
YKMBOTHbIX; XapaKTepu30BaTb
3HayeHVe 06MeHa BeLLeCTB;
CpaBHMBaTb pe3y/nbTaTbl NpoLec-
COB acCCUMUAALMN 1 AACCUMUNA-
umn;

Ha3blBaTb U KPAaTKO XapakTepun3o-
BaTb CMCTEMbl OPraHoB XXUBOTHO-
ro opraHv3wa;

[aprymeHTMpoBaTb HEOBXOAM-
MOCTb NUTaHWA 4NS OPraHNU3MOB;
Ha3blBaTb TUMbI

NUTaHWUsA OPraHU3mMoB U UNJIHO-
CTPMPOBaTb UX MpUMepamu; xa-
pakTepun3oBaTb

[pasmHOXeHMe opraHM3MoB Kak 1x
camoBocnpov3seaeHue!;
[Ha3biBaTb OCHOBHbIE TUIMbI pas-
MHOXeHWS;

NPVBOANTL KOHKPETHbIE MpUMe-
pbl pasHbIX hopM 6ecrnosioro
PasMHOXeHNs y PacTEHWUIA U XXK-
BOTHbIX;

OLeHMBaTb 3HaYeHne 6ecrnosoro
PasMHOXeHWA 419 Npupoabl 1
[/191 YenoBeKa,;

OCHOBHbIe
HanpaB/eHUsI
BOCNUTAaTENIbHOM
[eATeNIbHOCTU
MaTpuoTnyeckoe
BOCMNUTaHWe,
rpaxkgaHckoe BoC-
nuTaHue, LyXoBHOe
1 HPABCTBEHHOE
BOCMWTaHWe, Nony-
napusauus Hayu-
HbIX 3HaHWIA, acTe-
TUYECKOe BOCNUTa-
HWe, Tpy[oBOe
BOCMuTaHue, u-
3M4ecKoe BOCNU-
TaHue, 3K0/0rn-
Yyeckoe BocnuTa-
Hue
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XapaKTepu3oBatb 6M0M0rMyecKoe
3Ha4YeHue MnosIoBOro .pasmMHoXe-
HWMA 1 ONNOLOTBOPeNns; obbAC-
HATb CBOWMCTBA 3Ur0Tbl;

BbISIBMIATb CYLLIECTBEHHbIE MpU-
3HaKu pasnnyma nNosioBoro n 6ec-
NoJIOro pasmMHOXeHUs; pacKpbl-
BaTb 6MONOrMYECKoe NpenmMyLle-
CTBO MOJI0BOI0 Pa3MHOXEHWS;
onpeaensTb MOHATUA «OHTOre-
He3», «aMOPUOreHes;

HasblBaTb Nepuoabl OHTOreHesa;
XapakTepusoBaTtb 3T¢3bl aIMOpMO-
reHesa

(opobnenHue, racTpynaymto, andg-
(hepeHUMaunto);

00BACHATL 3aBUCUMOCTb Pa3Bu-
TVA 3IMOGPMOHA OT HacneACTBEH-
HOro maTepuana u ycrnoBuii
BHELLIHEN cpefpl; XapakTepuso-
BaTb OCOOGEHHOCTM pa3BUTUSA Op-
raHM3MoB B MOCTAMOPUOHASIbHbIN
nepvog,; hopmy/iMpoBaTb 3aKOH
Bapa;

onpefensaTb NMOHATUA «Hacneq-
CTBEHHOCTb», «U3MEHMUBOCTbY;
Ha3blBaTb OCHOBHbIE POJIOXKEHUS
nccnefoBaHuin, NposedeHHbIX I
MeHaenewm;

onpefensTb NMOHATUE «TeH»; 00b-
SICHSATb MOHATUSA «TEHOTUM», «ge-
HOTUMN», «TeHOMOHAY,, KTEHOMY.
OOBACHATb NOHATUE < U3MEHYU-
BOCTb»; pacKpblBaTb OCOBGEHHO-
CTU MexaHun3Ma MoANMKaLMOH-
HOI N3MEHYMBOCTW, NPUBOANTD
nprMepsbl;

XapaKTepu30BaTb HAC/eACTBEH-
HYI0 M3MEHUYMBOCTb U €€ TUMbI;
XapaKTepr30BaTb TUMbl MyTaUuii;
JaBaTb OLEHKY BK/afa yyeHus H.
V. BaBnnoBa 0 3aKOHO MEPHOCTAX
N3MeHYMBOCTU B BUONOMMYECKYHO
[Hayky.

CTpouTb BapuMaLNOHHYH KPUBYHO
N3MEHUYMBOCTN; OOBACHATb MOHS-
TUNE «aJ1IN1EeNIb»;

thopmynmpoBaTb 3akoHa MeHze-
1ng, NnpnBOANTL NMPUMEPBI; 06BAC-
HATb CYLLHOCTb MpaBuia YNCTOTbI
pamMeT; COCTaBMATb 3/1IeMEHTapHbIe
XeMbl CKpeLLMBaHuS;
ewatb reHeTuyecKme ~agauu;
apakTepm3oBaTb 0COGEHHOCTU U
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3HauYeHWe aHa/IM3NPYHOLLETO
CKpELLMBaHNA; Ha3blBaTb Mpuyu-
HY CLEenIeHHOro HacneoBaHus
reHoB;
06BACHATL CYLLHOCTb KPOCCUHIO-
Bepa; onpefensTb NOHATUE
«M0J», packpbiBaTb MexaHu3m
onpegeneHns nosay MaeKonu-
TaloLLMX U YeNOoBeKa,;
CpaBHMBaTb M00BbIE XPOMOCOMbI
(X 1Y) no 06beMy reHeTUYecKonm
NH(opMaLUn N 06bACHATbL BUO-
JIOTNYECKYHO POsib X-XPOMOCOMbI.
XapakTepun3oBaTtb 0CO6eHHOCTU
HacnefoBaHWA NPU3HAKOB, CLien-
JIEHHbIX C MOI0M, NPUBOAUTb
npumepsbl; onpeaensiTb NOHATUE
«KapuoTUn»;
OLLeHUBATb PO/ib U3YYEHUSA Kapu-
oTMNa YenoBeka B MeAULNHCKNX
nccnefoBaHuNaX;
XapaKTepun3oBaTb MPUYMHbI
HacneACTBEeHHbIX 60/1e3Hen 1
MYNbTU(aKTOPHbIX 3a60/1eBaHNA,
NPUBOAUTbL UX NPUMepPbI; apry-
MeHTUPOBaTb HEO6XOANMOCTb
NPOUNAKTUKN HACNeACTBEHHbIX
3a60/1eBaHN KaKk OCHOBHOIO
CpefcTBa UX npeaynpexaeHus;
Ha3blBaTb Mepbl NPOMPUNIAKTUKN
HacnefCcTBEHHbIX 3a6C eBaHUIN
YeslI0BEKa;
0060CHOBbIBaTb HEOOXOANMOCTb
MeANKO-TeHeTUYECKOr0 KOHCY/lb-
TUPOBaHWS;
XapakTepu3oBaTb posib reHoTuna
B NnopJepXXaHnuu (r3nyeckoro u
NMCUXNYECKOTO 3[0P0BbSA YesoBe-
Ka;
packpblBaTb CYLLHOCTb COBpe-
MEHHbIX METOAOB rMépuam3aunn:
MOSIEKYNIAPHON rnbpuamnsaumm (L
vitro), mytareHesa u nosavnsou-
ANK;
XapakTepu3oBaTb AB/IEHUE reTe-
po3unca v NpMBOAUTbL ero npume-
pbl;
|aprymeHTMpoBaTh NPUYMHBI OT-

eCeHVsA BMPYCOB K XXIBbIM Opra-

n3Mam;

apakTepun3oBaTtb OT/INYUTE/bHbIE

COBGEHHOCTN CTPOEHMA 1 pas-

LLLOXXEHWSA BUPYCOB;

OBACHATL MeXaHU3M NPOHUKHO-



Paznen 6.KneTouHbli
YPOBEHb XMN3HU
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BEHMSA BMpYCa B KNETKY;
MCNo/b30BaTb NHHOPMaLMOHHbIE
pecypcbl AN NOAFOTOBKM A0OK/a-
[10B, pechepaToB, COOOLLEHWNIA 0
BMpYyCcax — BO30yauTeNnAx 3a60-
NeBaHU pacTeHWin, XXNBOTHBbIX,
YeslI0BEKa;

NPUBOANTbL KOHKPETHbIE NMpume-
Pbl BUPYCHbIX 3NNAEMUIA B UCTO-
pyvn YenoBe4vecTBa; HasblBaTb BU-
pyCHble 3a60/1€BaHNSA KMBOTHbIX
N pacTeHWiA, OLEeHMBaTb MPUHO-
CUMbIV UMK yLLep6 cenbCKoMy
XO035CTBY; OnpeaenstTb NOHATUSA
«baKTepuogar», «annaemMmms»,
«naHgemus», «BY»;, «CIrNO»;
aHa/IM3npoBaTb CTPOEHNe BUPUO-
Ha BY 1 mexaHM3M "MHDULUPO-
BaHUSA UM K/IETOK X03AUHa;
060CHOBbIBaTL COONIOAEHME Mep
NPoUNaKTUKM BUPYCHbIX 3a60-
NeBaHuii;

Ha3blBaTb Mepbl NPOPUIAKTUKN
ClrniN[a; xapaktepu3oBaTb [0-
CTMXKEHMSA BUPYCOSIOTMN B HACTO-
silLlee BpeMs. J
OnpefenaTb NOHATUE <KETKa»;
XapakTepn3oBaTb 0COGEHHOCTU
KNeTOYHOr0 YPOBHS OpraHu3aumnm
YKM3HN, 0O6BACHATL €ro B3auMo-
CBA3b C MoneKynﬂprl‘M n opra-
HU3MEHHbIM YPOBHAMN;
Ha3blBaTb CTPYKTYPHbIE KOMMO-
HEHTbI K/IETKU; NPUBOANTL [OKa-
3aTeNbCTBa TOrO, YTO K/eTKa AB-
NSETCS XKMBOWN cUCTeMOl — 6Uno-
CUCTEMOW;

XapaKTepu3oBaTtb BakherLLMe
CO6bITVSA, NPeALLECTBYIOLME NO-
ABNEHUNIO XXU3HWN Ha 3eMJie;
XapaKTepu30oBaTb CBOWCTBa Nep-
BMYHbIX KNETOK; Ha3blBaTb 3Tanbl
3BONOLMN KNETKK;
aprymMeHTMpoBaTb NpenMyLLecTBa
3YKapMOTUYECKOW KNETKM B 3BO-
NHOUMN XKU3HN; XapaKTepu3oBaTb
[MHOroo6pasue KIeToK B XX1MBOM
(Mupe; Ha3blBaTb OCHOBHOE OT/N-

(ume KNeTKn ayKapuoT OT KNeTKN
NpPOKapuoT;

HasblBaTb OT/INYMTENbHbIE NPU-
3HaKWN pacTUTEeNbHON NHKMBOTHOM
KNeToK;

Ha3bIBaTb ¥ XapaKTepM30oBaTb Ya-

MaTpuoTnyeckoe
BOCMNUTaHwMe,
rpaxkgaHckoe BOC-
nuTaHune, AyXoBHOe
I HPaBCTBEHHOE
BOCMWTaHWe, Nony-
napusauuns Hayu-
HbIX 3HaHWI, 3cTe-
TMUYecKoe BOCMNTA-
HWe, TpyaoBoOe
BOCNUTaHue, un-
31M4ecKoe BOCNU-
TaHue, 3K0orn-
yeckoe BOCMnMUTa-
Hue
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CTW KNETKW; pa3/inyaTb NOCTOSAH-
Hble Y HENOCTOSAHHbIE KOMMOHEH-
Tbl KNETKW; pasnnyatb NOHATUA
«4aCTW KNETKM» U «OpraHomabl
KNETKN»;

XapaKTepn3oBaTb CTPOEHME U
3Ha4YeHVe KeTOYHOr0 A4pa;
pacKpbIBaTb 3Ha4YeHMe XpomaTuHa
B AA4pPe KNETKM;

06BACHATL B3aMIMOCBSA3b MeXAY
MOHATUAMM «XPOMATUH» N «XPO-
MOCOMa;

XapaKTepu3oBaTb CTPOEHWE U
CBOICTBa UMTONNAa3Mbl KNETKU
Ha3blBaTb OpraHouApbl 1 BKIOYe-
HUS UMTONNAa3Mbl; XapaKTepun3o-
BaTb 3HAYEHWNE Pa3MHOXKEHUS
KNeTKu,;

onpeaensTb NOHATUA: «K/1ETOY-
HbIA LUMK», «<MUTO3»', «MHTepda-
3a»; Ha3bIBaTb U
XapakTepum3oBaTb 3Tanbl KI1eTou-
HOro UUKNa;

XapaKTepn3oBaTb OCHOBHOI Npw-
3HaK MHTepdasHoi KyeTKn. O6b-
ACHATL 6MONOrMYecKoe 3HaYeHme
NHTepdasbl;

onpeaensTb NOHATUS M«KapUOKM-
HE3» U «UUTOKNHESY;
XapakTepu3oBaTb CTapuu Ke-
TOYHOro geneHns (asol M);
00BACHATL BUONOrMYECKoe 3Ha-
YyeHne MUTO3a; ONpeaensiTb MoHS-
TVEe «Mel03»;

pasnuyatb MNOHATMA «CrepMaTo-
reHe3» N «00reHes»;

Ha3blBaTb ¥ XapaKTepmn3oBaTb
YKEHCKUNE N MYXXCKMe MOMoBble
KNeTKW, gunnongHole!n rannovg-
Hble KNeTKM OpraHn3MOB;
XapaKTepu3oBaTtb nepuogpl op-
MUPOBaHUS YXEHCKMX L, MYXCKUX
MOMOBbIX K/ETOK;

ONUCbIBaTb 3Tanbl (HOPMUPOBAHNSA
CrepmMaTo3onjos;

Ha3blBaTb OCHOBHOE pasfinume
NpoL,EeccoB crepmaToreHesa v 00-
reHesa,;

00BACHATL CTPYKTYP” U CBOWNCTBA
XpOMaTuHa;

XapaktepusosaTb posib AHK 1
6e/IKOB B COCTaBe XpOMaTUHa,;
00BACHATL 3HaYeHNe “OMNaKTu-
3auun (cnmpanusaumin) Xpomo-
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Pasgen 7. Monekynsap-
HbIA YPOBEHb XXU3HN

CoM;
06CYy»XAaTb CNOCOOHOCTH XPOMO-
COM K yBOeHMI0 (CaMOBOCMpPOM3-
BELIEHNIO);
Ha3blBaTb rMaBHY (PYHKLMIO
XPOMOCOM. \
XapaKkTtepun3oBaTb 0COGEHHOCTU
MOJIEKY/IAPHOr0 YPOBHS OpraHu-
3aUMn XN3HW; Ha3blBaTb CTPYK-
TYPHbIE 31IEMEHTbI MOSIEKY/IAPHO-
ro YPOBHS XXWU3HW; XapaKTepn3o-
BaTb 6MONOrNYecKne PyHKLUUN
BaXKHEMLLNX MaKpPOMOEKY,
Ha3blBaTb OCHOBHbIE MPOLECCHI
MOJIEKY/IAPHOIO YPOBHS XXWU3HM.
OueHnBaTb B3aMMOCBSI3b GMOCU-
CTeM MOJIEKYNSIPHOIO U KNeTou-
HOr0 YPOBHEW XXN3HU; HA KOH-
KPeTHbIX NpMMepax; XapaKTepu-
30BaTb 3Ha4YeHMe MONEKYNSAPHOIO
YPOBHS XXW3HWN B Brochepe,
Ha3blBaTb HEOPraHU4YecKme BeLe-
CTBa K/IETKWN; XapaKTepu3osaTtb
3Ha4YeHne BOAbl B XKMNBOI KNETKE;
Ha3blBaTb OpraHM4YecKme
BeLLeCcTBa KNETKU; pacKpblBaTb
3HaYeHwue yrnesoos, (hMnNnaos v
0e/iKa B YXUBOW KNETKE;
; XapaKTepn3oBaTb CTPYKTYpy
monekynsl AHK; obcyxaate me-
XaH13M 1 61Monornyeckoe 3Have-
Hue penmkaumn AHK; xapakTe-
pv30BaTb CTPYKTYPY MOJIEKY/I
PHK; onpegenaTb NOHATUE «6MO-
CMHTE3»; XapaKTepn30BaTb 00-
LY cXxeMy (DOTOCUHTe3a U ero
pe3ynbTar; Ha3blBaTb YCNOBUSA
NPOTEKaHUS 1 NOKan3aumio cee-
TOBOI (ha3bl POTOCUHPE3a, 00b-
SICHSITb €€ 3Ha4YeHue;
Ha3blBaTb YCMOBUSA MPOTEKAHNS 1
NIOKaIN3aLMI0 TEMHOBOM (hasbl
(hoTOCUHTE3a, OODBSCHATHL ee 3Ha-
YeHue; XapakTepusosaTtb (POTO-
CMHTE3 KaK MacTUYecKyto co-
CTaBMIAOLLY0 06MeHa BeLLeCcTB B
X/T0POMINOHOCHOM KAETKE;
POBACHATL NOHATUE «TEeHETUYe-
CKUI KOf», Ha3blBaTb CBOMCTBA
(reHeTMYeCKOro Kopa;
apakTepm3oBaTb NPOLECC TpaH-
KPUMNLUKM FeHEeTMYECKON NHGOop-
[aumn;

apakTepn3oBaTb NMpouecc TpaHc-

IMaTpuoTnyeckoe
BOCMUTaHwWe,
rpaxkgaHckoe BOC-
nuTaHwue, [yXOBHOE
W HPaBCTBEHHOE
BOCMWTaHWe, Nony-
nAapusauns Hayu-
HbIX 3HaHWIA, 3cTe-
TMYECKoe BoCnuTa-
HWe, Tpy[oBOe
BOCMuTaHue, -
3M4ecKoe BoCnu-
TaHWe, 3Kosoru-
yeckoe BoCnUTa-
Hue
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NN N OCOBEHHOCTM [ero npoTeka-
HWA; Ha3blBaTb POPMbI MOEKY S
HK, yyacTByrowmx B GOCUHTE3E
enKa; 06BACHATb MOHATUA «KOLOH»,
<aHTWKOAOH»; flaBaTb OOLLYIO Xapak-
E€PUCTUKY CUHTEe3a 6esIKOBOW Mone-
y/Nbl Ha pMbOCOMe; MOLEeNNPOBaTb
ocTaB 6e/KOBbIX MOMEKYN N0 KOAO-
am;
npefensitb NOHATUE «6uonornye-
KOe OKUCNEHNE» («KNEeTOYHOE fAbl-
aHue»); pacKpbiBaTb 0COBGEHHOCTH
Ha3pPO6HOr0 OKUC/IEHNA B KNETKe
rNINKONN3a) KaK 3Tana KJeToYHOoro
bIXaHW; XapaKTepu3oBaTb 6poxe-
ne Kak cnoco6 6ecK1UcnopogHoro
O/lyYEHUS 3HEPrun; O6BACHATb 0CO-
€HHOCTW NpOoTeKaHusA 1
oKa/m3aumm KUCNOpPoAHOro atana
HETOYHOr0 AblXaHus; XApaKTepu3o-
Tb €ro pesynbTar u 6MoNornyecKoe
3HaYeHue; XapaKTepnsoBaTb 3Hepre-
Ky NOJIHOro GMOIOrMYecKoro
NCNEHNA 1 ero aTano”; onpegensTb
rynaTopbl U3N0N0rNYeCcKMX Npo-
CCOB B K/eTKe; 06006LLaTb 3HaHNSA
YPOBHSAX OpraHu3aumii xxmeon Ma-
puvn; onpeaensaTb 3HavyeHne 6Mono-
YeCKMX 3HaHWIA B XXM3IN.

WToro: 34
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