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[Iporpamma pa3zpaboTaHa B COOTBETCTBUU C DenepalibHbIM TOCYIapCTBEHHBIM
oOpa3oBaTeNbHBIM CTaHJAPTOM OCHOBHOM 0Opa3oBareiabHOM mporpammoit MbOY
NnoBnuHckoit COIIl Ne2 u cocTaBlieHa Ha OCHOBE aBTOPCKOM MPOTpaMMBbL:
buonorus. Yrnyoneansiii ypoBeHb. 10—11 kmaccel Paboure mporpaMMbl K JIMHAA
YMK non penakuueid M. H. ITonomapépoii (aBtoper: U. H. Ilonomapéra, O. A.
Kopnunoga, JI. B. CumonoBa.M: «Benrtana-I'pad»,2017

B npouecce o0ydyenus 6uosiornu B 10 n 11 knaccax npeaycMOTpeHO JTOCTUKEHUE
YYAIUMHUCS CIEAYIOIINX JUYHOCTHBIX PE3YIbTaTOB.

+ c(OpMHUPOBAHHOCTh MOTHUBALIUU K TBOPUYECKOMY TPyAy, K paboTe Ha pe3ynbTar;
OepeXKHOMY OTHOLIEHHIO K IPUPOJIE, K MaTEpUaIbHBIM U TYXOBHBIM LIEHHOCTSIM;

+ chOpMHUPOBAHHOCTh YOCSKJIEHHOCTH B Ba)XXHOM pONM OWOJIOTHH B KU3HHU
oOuiecTBa, MOHMMAHHSA OCOOEHHOCTEH METO/AOB, NPUMEHSEMBIX B OHOJIOTHMYECKUX
UCCJIEIOBAHMUSIX;

.+ peanu3alys STUYECKMX YCTAaHOBOK IO OTHOLIEHUIO K OHOJOTHYECKUM
OTKPBITUSAM, UCCIEAOBAHUAM U UX PE3YJIbTaTaM;

+ c(hopMUPOBAHHOCTH Hay4YHOU KapTUHBI ~ MHpa  Kak  KOMIIOHEHTa
0O0I1IeYeIOBEYECKOW M JIMYHOCTHOM KyJBTYphl Ha 0Oa3ze OMOJOTMYECKHUX 3HAHUM U
YMEHHI;

+ TPU3HAHHE BBICOKOW ILIEHHOCTUM U3HH BO BCEX €€ MPOSBICHUSAX, 310POBbs
CBOET0 U APYIHX JIOJEH; peain3alusl yCTaHOBOK 3J0POBOr0 00pa3a KU3HU;

+ c(hOpMHUPOBAHHOCTh TIO3HABATENIbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha OBJIAJCHHUE
HaBbIKAMHU CAMOCTOSATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHMUIA;

+ 3HAaHHE O MHOTOOOpPAa3UM KUBOU MPUPOIBI, METOJIAX €€ U3yUEHUs, POJIH YUECOHBIX
YMEHUHN I JIMYHOCTH, OCHOBHBIX MPUHUMUIIOB ¥ NPABWJ OTHOIUECHHS K XKUBOH MpH-
poze.

Takske nperyCMOTPEHO JOCTHKEHNE METAIIPEAMETHBIX PE3YyJIbTaTOB, TAKUX KaK:

- OBJIQJICHUE COCTABIIAIOIIMMH HCCIIEIOBATENHCKON U MPOEKTHOU NEATEIbHOCTH, B



TOM YHCIIE YMEHHEM BHUJIECTh MPOOJEMY, CTaBUTh BOIPOCHI, BBIIIBUTATh THIOTE3bI,
JaBaTh  OMNpEJEJICHHUs] TMOHATUSM, KilacCUpUUUpOBaTh, HaOMIOAATh, MPOBOJIUTH
HKCIIEPUMEHTHI, JIeJIaTh BBIBOJIBI M 3aKIIOUEHUS, OOBSICHATH, JIOKA3BIBATh, 3AIIUIIAThH
CBOU U/IEH;

+ KOMIIETEHTHOCTh B oOnactu UCIIOJIb30BaHUs uH(MOPMAIMOHHO-
KOMMYHUKAaTUBHBIX TexHosoruil (MKT), yMeHue paboTaTh ¢ pa3HbIMH HMCTOUYHHUKAMU
Ovonornyeckod  MH(OpMAIUMU;  CaMOCTOSITEIBHO  HAXOAUTh  OHOJOTUYECKYIO
uHQOpPMAITMI0O B PA3IMYHBIX HWCTOYHHKAX (TEKCTe Y4YeOHUWKA, JOMOJHHUTEILHON
JuTepaType, CHOpaBOYHUKAX, CJIOBApSAX, HHTEPHET-peCcypcax); aHAIM3UPOBATH U
OTICHUBAThH WH(OPMAITHIO, TPEOOPa30BEIBATE €€ U3 OAHOU (DOPMBI B IPYTYIO;

+ YMEHHE aJICKBaTHO HCIOJIb30BaTh PEYEBBIE CPEACTBA JIA JUCKYCCHUH U
apryMEHTAIIMM CBOCH ITO3UIHH, BBICIYIIMBAaTh U CPABHHUBATH PA3HbIE TOYKU 3PEHUS,
apryMEHTHPOBATH CBOIO TOUKY 3PEHHUS, OTCTAUBATH CBOIO MO3UIIUIO;

. CIOCOOHOCTH BHIOMpPATh LIEJIEBBIE U CMBICIOBBIE YCTAHOBKH JUIsl CBOUX JCHCTBUH,
IIOCTYIIKOB 10 OTHOLLICHUIO K KUBOM IIPUPOJE, 310POBBI0 CBOEMY U OKPYKAIOLIUX.

JlocTrkeHue MpeIMETHBIX PE3YJIbTATOB — 3HAHUM,

YMEHUHN, KOMIETEHTHOCTEH, XapaKTepU3YIOIIMX KauyecTBO (YpPOBEHB) OBIIAJCHUS
yUYaIlIUMHUCS COIEP’)KaHUEeM Y4eOHOro MpeaAMeTa, MpeyCMaTprUBaEeT:

+ XapaKTEepPUCTHKY COJECpKaHUS OHOJIOTMUECKUX TEOopUul (KICTOYHOM TeopuH,
sBosmomoHHoi Teopuun Y. Jlapsuna), yuenus B.W. Bepnanckoro o 6uocdepe, 3akoHOB
['. Menaensi, 3aKOHOMEPHOCTEM W3MEHUYMBOCTH, BKJIAJa BBIJAIOIIMXCA YYEHBIX B
pa3BuTHE OMOJIOTUYECKON HAYKHU;

- YMEHHME ONPENIENATh CYIIECTBEHHbIE MNPU3HAKU OHOJOTUYECKUX OOBEKTOB U
MPOLIECCOB, COBEPIIAIOIIMNXCS B KWBOM MPUPOAE HA PA3HBIX YPOBHSIX OpPraHU3aIuU
JKW3HU; YMEHUE CpaBHHUBATb MEXIYy COOON pa3iau4Hble OHMOJOTHYECKHE OOBEKTHI;
CpaBHMBATH U OLIEHUBATh MEXK]Iy COOON CTPYKTYpPHBIE YPOBHU OpPTaHU3AINY KU3HH;

00BSCHEHHE POIM OMOJIOTUU B (DOPMUPOBAHUHM HAYYHOTO MHUPOBO33PEHUS; BKIIAJA
OMOJIOTUYECKUX TEOpUH B (POPMUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa; OTPULATEIBHOIO BJIUSHUS AJIKOIOJis, HUKOTMHA, HAPKOTHYECKUX BEILECTB Ha
pa3BUTHE 3apoJbIllIa YEJIOBEKA; BIUSHUS MYTar€cHOB Ha OpPraHu3M YeJIOBEKa,
HKOJIOTUYECKUX (PAaKTOPOB HAa OPTaHU3MBI; MMPUYHMH SBOJIOINU, U3MEHSIEMOCTH BHJIOB,
HaCJICJICTBEHHBIX 3a00JIeBaHUM, MyTallUi, YCTOMYMBOCTH U CMEHBI SKOCHCTEM;

- YMEHHME MPHUBOJWTH JI0KA3aTEJIbCTBA (APTyMEHTALMIO) €IWHCTBA KUBOW U
HEXKMBOW TIPUPOJBI, €€ YPOBHEBOW OpraHu3alldd W HBOJIOLMU; POJCTBA KUBBIX
OpraHu3MOB; B3aMMOCBSI3€H OpPraHW3MOB UM OKpYKawIIeH cpelpl; HEOOXOIUMOCTH
COXpaHEHUSI MHOT0OOpa3usi BUJIOB U SKOCUCTEM;

+ YMEHHE MOJIb30BaThCS OMOJOTMYECKONW TEPMUHOJIOTHEN U CUMBOJIUKOM;

- yMEHUE peuiaTb dJIEMEHTapHble  OHOJIOTMUECKHE  3aJayd, COCTaBIISThH
AJIEMEHTAPHBIE CXEMbl CKPCIIMBAHUSI W CXEMbl NEPEHOCA BEIIECTB U SHEPTUM B
’KOcHUCTEMAaxX (1IN MUTAHUS);

+ YMEHHE MPOBOJNTH AHAJIN3 U OLECHKY PA3JIMYHBIX TUIIOTE3 O CYLIHOCTH XKU3HU, O
MIPOUCXOKICHUH KU3HHU U YEJIOBEKA; TJIOOATBHBIX IKOJIOTHYECKUX MPOOJIeM U MyTel UxX
pelIeHus; TOCJIEACTBUN COOCTBEHHOM JESITENIBPHOCTH B  OKpYKAIOIIEH Cpene;
YpE3BBIYAMHBIX CUTYAlUd MPUPOJHOTO M TEXHOTCHHOTO XapakTepa; OMOJOTHYECKOM
uH(pOpMaIuK, MOTy4aeMOr U3 Pa3HbIX HCTOYHUKOB;



+ OIIGHKY JSTHYECKMX acCleKTOB HEKOTOPBIX HCCIEAOBAaHHW B  00JACTH
OMOTEXHOJIOTUH (KJIOHMPOBAHUsI, MCKYCCTBEHHOTO OIUIOJOTBOPEHUS, HAIPaBIEHHOTO
U3MEHEHUS T€HOMA);

+ IIOCTAaHOBKY OMOJIOTMYECKUX SKCIIEPUMEHTOB U O0OBSCHEHUE UX PE3YIIbTATOB.

Bce nMYHOCTHBIE, METAaNpEeIMETHBIE W IPEIMETHBIE PE3YNbTaTbl IPU OCBOCHHUH
coJiepskaHusl mporpammsel kypca oOuosnoruu s 10-11 kmaccoB OyayT HposBISTBCS B
3HAHUAX, OTHOUICHUAX U JIEATENBHOCTH: y4e€OHO-II03HABATEIbHOM, MHTEIIEKTYaJIbHOM,
LIEHHOCTHO-OPUEHTALlMOHHOM,  TPYIOBOW, OKO  KYJIbTYpPHOW, IPHUPOJOOXPAHHOU,
(bU3NYECKON U ICTETUUECKOM.

1.IlnaHupyemMble Pe3yJbTATHI H3VUECHUS YIeOHOr0 Kypca

BrITyCKHUK Ha yTITyOJICHHOM YPOBHE HAYIHTCS:

* OLICHUBATh POJIb OMOJIOTMUECKUX OTKPBITUH U COBPEMEHHBIX HCCIEJOBaHUIN B
Pa3BUTHH HAYKU U B MPAKTUYECKOU JIEATEIIBHOCTH JIFO/ICH;

* OIICHUBATH POJb OMOJIOTHH B (DOPMUPOBAHUHM COBPEMEHHON HAay4YHOU KapTUHBI
MHUpa, TPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHS OUOJIOTHY;

* YCTaHABJIMBATh U XapaKTEPU30BaTh CBSI3b OCHOBOMOJIATAIOIINX OMOJOTHYECKUX
MOHSATUM (kmeTka, OpraHu3M, BU/I, AKOCHUCTEMA, o6uocdepa) c
OCHOBOTOJIAralOIIMMU TTOHSATUSIMU APYTUX €CTECTBEHHBIX HAYK;

* 000CHOBBIBATh CHUCTEMY B3TJISIIOB HA KUBYIO MPUPOY U MECTO B HEM 4eJIOBEKa,
MpPUMEHSISE OMOJIOTUYECKUE TEOPUH, YUCHHS, 3aKOHBI, 3aKOHOMEPHOCTH, TTOHUMATh
IPAHUIBI KX IPUMEHUMOCTH;

* IPOBOJIUTH YUE€OHO-UCCIEAOBATEIBCKYIO JEATEIIBHOCTh IO OMOJIOTMH: BBIJIBUTATh
TUIOTE3bl, MJIAHUPOBATh pabOTy, OTOMpaTh W MpPeoOpa3OBbIBATH HEOOXOIUMYIO
uHpopMaIMio, TPOBOJUTH OSKCIEPUMEHTHI, HHTEPHPETUPOBATh PE3YyJIbTATHI,
JIeJIaTh BBIBOJIBI HA OCHOBE MOJIYYEHHBIX PE3yJIbTaTOB;

* BBISIBIIATH M OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH pa3HBIX YpPOBHEU
OpraHU3alluU KU3HU;

* yCTaHABJIMBATh CBA3b CTPOEHUS U (PYHKIUHA OCHOBHBIX OHOJIOTHYECKUX
MaKpOMOJIEKYJI, UX POJIb B MpoIleccax KIETOYHOTO METa00In3Ma;

e pemaTh 3aJadyd Ha OmpeAeseHHue nocienoBarenabHocT HykieotnnoB JIHK u
uPHK (MPHK), antukomonoB TPHK, mnocnemoBaTenbHOCTH aMHUHOKUCIOT B
MoOJIeKyJe Oenka, TpPUMEHSS 3HaHUA O pPeaKUUsX MATPUYHOTO CHUHTE3a,
F€HETUYECKOM KOJE, MPUHIUIIE KOMIUIEMEHTAPHOCTH;

* JIeTIaTh BBIBOJBI 00 M3MEHEHUSIX, KOTOPHIE TPOU30MUIYT B MPOIIECCAX MATPUIHOTO
CUHTE3a, B CIIy4ae U3MEHEHUS MOCIIeN0BATENbHOCTH HyKiIeoTua0B JIHK;

e cpaBHUBaTh (pa3bl JEJNCHHS KIETKH, pelaTh 3a7a4d Ha ONpelneiieHue u
CpaBHEHHE KOJIMYECTBA TeHeTHYecKoro marepuaia (xpomocoM u JIHK) B kitetkax
MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HbIX (Pazax KJIETOYHOTO LUKIIA;



* BBIABJIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS KJIETOK OPTraHU3MOB Pa3HBIX
IIapCTB JKMBOW TIPUPOJIBI, YCTAHABJIMBATh B3aMMOCBSI3b CTpOSHUs U (DYHKIUN
yacTel U OPraHOUJI0B KIICTKU;

* 00OCHOBBIBaTh B3aHMOCBSI3b IIJIACTUYECKOTO U DHEPreTUYeCKOro OOMEHOB;
CpaBHUBATh  MPOIECCHl  IJIACTUYECKOTO W DHEPreTUYECKOro  OOMEHOB,
MPOUCXOISIINX B KIIETKAX KUBBIX OPTaHU3MOB;

* OMpEAesaTh KOJUYECTBO XPOMOCOM B KJIETKaX PACTEHHI OCHOBHBIX OTJIEJIOB Ha
Pa3HbBIX ATAlax KU3HEHHOTO 1UKIIA;

* peliaTh TeHETHYECKUE 3a7ayd Ha JUTHOPUJIHOE CKpEIIMBaHUE, CIICTUICHHOE (B
TOM YHCJIE CIEIJIEHHOEe C MOJIOM) HAclIeIOBaHKE, aHAIM3UPYIOIEee CKPEIIUBaHUE,
MPUMEHSIST  3aKOHBl  HACJICJACTBEHHOCTH M 3aKOHOMEPHOCTHU  CIIEIIJICHHOTO
HACJICJOBaHHUS;

* packpblBaTh NPUYMHBI HACIEICTBEHHBIX 3a00JieBaHUM, apryMEHTUPOBATH
HEOOXOIMMOCTh MEP MPEIYIPEKACHUS TAKMX 3a00JICBaHU;

* CpaBHUBATh pa3HbIE CIIOCOOBI PA3MHOKEHUSI OPTaHU3MOB;

* XapaKTepPHU30BaTh OCHOBHBIC 3TAIbl OHTOTCHE3a OPTaHU3MOB,;

* BBIBIATh NPUYMHBI M CYIICCTBEHHBIC MPU3HAKH MOAUDUKAIIMOHHOW W
MyTallMOHHOW  M3MEHYMBOCTH; OOOCHOBBIBAaTH  POJIb  HM3MEHYHMBOCTH B
€CTECTBEHHOM U UCKYCCTBEHHOM OTOOPE;

* 00OCHOBBIBATh 3HAYEHUE PA3HBIX METOJIOB CEJEKIMM B CO3JlaHUM COPTOB
pacTeHuH, MOPOT )KUBOTHBIX U IIITAMMOB MHUKPOOPTAHU3MOB,;

* 000CHOBBIBaTh MPUYUHBI W3MEHAEMOCTH W MHOT0oOpa3usi BUAOB, IMPUMEHSS
CHHTETUYECKYIO TCOPUIO DBOJIIOLINH;

*  XapaKTepu3OBaTh MOMYJSALMIO KaK E€IWHUIYY DSBOJIIOIHUHM, BHUJ  Kak
CHCTEMAaTHUYECKYIO KaTErOPHIO U KaK Pe3yJbTaT IBOJIIOIUY;

* YCTaHABJIUBATH CBS3b CTPYKTYPBI K CBOMCTB SKOCHCTEMBI;

* COCTaBJIATh CXEMBbI MIEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEME (CETU MUTAHUSA),
MIPOTHO3UPOBATH UX U3MEHEHHUS B 3aBUCUMOCTH OT U3MEHEHUSI PaKTOPOB CPEJIbI;

* apryMEHTUPOBATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHHIO K 3KOJOTHYECKUM
npobJieMaM U TIOBEJICHUIO B IPUPOJTHOU cpeie;

* 000CHOBBIBATh HEOOXOAUMOCTh YCTOMYMBOTO PA3BUTHS KaK YCIOBUS COXpPaHSHHUS
ouochepsr,

* OIICHUBATH MPAKTUYECKOE M ITUUYECKOE 3HAUYCHUE COBPEMEHHBIX MCCIICIOBAaHUI B
OMOJIOTHH, MEIUIIMHE, SKOJIOTHMH, OMOTEXHOJIOTMH; OOOCHOBHIBATH COOCTBEHHYIO
OIICHKY;

* BBIBIATH B  TEKCT€ OHOJIOTHYECKOTO  COAEp)KaHUs  mpoljeMy W
apryMEHTUPOBAHHO €€ OOBSACHSITH;

* MPEJCTABIATH OMOJOTHYECKYI0 HH(POPMAIIUIO B BUJIE TEKCTA, TAOJMIIBI, CXEMBI,
rpaduKka, quarpaMMbl U JIeJIaTh BBIBOJIBI HA OCHOBAHHUHM IIPEACTABICHHBIX JaHHBIX;



npeoOpazoBbIBaTh rpadukK, TabIuIly, JUarpaMmy, CXeMy B TEKCT OMOJIOTHYECKOTro
COJIep KaHMUSI.
BoIlTyCKHUK Ha YTIIyOJIEHHOM YPOBHE MOJYYUT BO3MOXKHOCTh HAYUUTHCS:
* OpraHM3OBBIBaTH M MPOBOAUTH HMHAMBUAYAJIbHYIO  HCCIIEIOBATEILCKYIO
JESTENIbHOCTh O Ouonioruu (WM pa3padaTbiBaTh WHANUBUAYAIbHBIA MPOEKT):
BBIIBUTATh THUIIOTE3bl, IUIAHUPOBAaTh paboTy, OTOMpaTh U MPEeoOpPa3OBHIBATH
HEOOXOUMYI0 HH(OpPMaIHMIO, MPOBOJUTH SKCIEPUMEHTHI, HHTEPIPETUPOBATH
pe3ynbTaThl, IeJaTh BHIBOJIBI HA OCHOBE MOJYYEHHBIX PE3yJIbTaTOB, MPEACTABIATD
MPOJYKT CBOUX UCCIICOBAaHUM;
* IPOTHO3UPOBATH MOCIEACTBUSI COOCTBEHHBIX MCCIIEIOBAHUM C YYETOM ITHUECKUX
HOPM U KOJIOTHYECKUX TPeOOBaHUM;
* BBIJICJATH CYUIECTBEHHBIE OCOOCHHOCTH XKHU3HEHHBIX IIUKJIOB MpeCTaBUTENECH
pa3HBIX OTAENIOB PACTEHUU M TUIOB XKHBOTHBIX; M300pakaTh IHUKJIBI Pa3BUTUA B
BUJIE CXEM;
* aHAJIM3UPOBATh M HCIIOJIB30BATh B PEIICHWU YYEOHBIX W HCCIEAOBATEIBCKUX
3aJa4 MH(OPMALMIO O COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOIMH, MEAMLIMHE U
HKOJIOTUH;
*  apryMEHTHPOBAaTh HEOOXOAMMOCTh CHHTE3a €CTECTBEHHOHAYYHOIO |
COLIMOTYMAaHUTAPHOTO 3HAHUSI B 310Xy HHPOPMAIIMOHHON IUBUIU3AIINY;
* MOJAETUPOBATh HW3MEHEHHWE DJKOCHCTEM TIOJl BIMSHHEM pPa3INUYHbIX TPy
(haKkTOpOB OKpPYXKAIOIIECH Cpebl;
* BBISIBIATH B TIPOIECCE MCCIEAOBATEIBCKON AEITETBHOCTA IOCIEICTBUS
aHTPOIIOTE€HHOTO BO3JEHCTBUS HA HKOCHCTEMBbI CBOETO pEruoHa, MpejiaraTh
CHOCOOBI CHUYKEHUS! aHTPOIIOT€HHOT'O BO3IEHCTBHS HA SKOCUCTEMBI;
* UCIOJb30BaTh NPUOOPETECHHbIE KOMIETEHIIMM B MPAKTUUECKON JESATENIbHOCTH U
NOBCEIHEBHOM  KM3HM, [  NPUOOpEeTEeHUs  ombiTa  JAESITEIbHOCTH,
MpeAecTBYIOMEeH mpodecCUOHAIBHOM, B OCHOBE KOTOPOM JISKUT OMOJIOTHUS KaK
y4eOHBII IpeIMeET.

buonorus 10 knacc 3 gaca (102)

/11 Pa3nensl, TeMbl KomunuectBO yacoB
ABTOpCKas pabouas
nmporpamma nmporpamma

Uroro. 105 102

1. | buonorus kak HayKa U ee 4 4

PHUKJIATHOC 3HAUCHUE
2. | O0Omume OMOJIOTHUECKHE SIBJICHUS U 10 10
METOJIBI UX UCCIIEAOBAHUS

3. | Yuenue o 6mocdepe 3 3

4 | IIpoucxosxieHrne KUBOTO BEIECTBA 8 8

5 | buocdepa kak riobanpHas 4 4




ouocucreMa

6 | YcnoBus xxu3nu B Ouocdepe 8 8
7 [TpupoaHOE COOOIIECTBO KaK 17 17
OMOIIEHO3 M SKOCUCTEMA

8 | MHorooGpa3ue OMOTEOIICHO30B U MX 8 8

3HAYCHUE

9 | Bun u BupooOpa3oBaHue 13 13

10 | ITpoucxoxaeHue u dTarbl 7 7

HBOJTIOIMH YEJIOBEKA

11 | Yuenue 00 DBOJIONU U €TI0 11 11

3HAYCHUE

12 | Coxpanenue 6uopaznoobOpasus- 6 9

HACYyIIHAS 3aj]a4a 4eJI0BeUeCTBa
13 | Pe3eps 6 -
Bbuonorus 11 xinacc 3 waca (102)

n/m Paznenbl, Tembl KonuyecTtBo yacon
ABTOpCKad paboyas
mporpamma mporpamma

WUTOTO 105 102
1 | ’)KuBoii opranusm Kak 8 8
OnoyoruyecKasi cucTema

2 | Pa3aMHOXEHUE U pa3BUTHE 4 4
OpraHU3MOB

3 | OcHOBHBIEC 3aKOHOMEPHOCTH 13 13
HACJICIOBAHMS IPU3HAKOB

4 | OCHOBHBIE 32aKOHOMEPHOCTHU 7 7
U3MEHYMBOCTH

5 | Cenexkuusi 1 OMOTEXHOJIOTHUSI HA 5 5

cimyk0e yeaoBeka

6 | LlapctBo Bupycsi, ero 6 6

pazHoo0Opasue 1 3HAaUCHHE
7 | CtpoeHue >KUBON KICTKH 17 17
8 [Tporecchl KU3HEACSITEIHLHOCTH 8 8
KJICTKH

9 | MonekynspHbIiA COCTaB )KUBBIX 12 12
KJIETOK

10 | Xumudeckue mporecchl B 13 13
MOJICKYJIIPHBIX CHCTEMax

11 | Bpems 3K0JIOTHYECKON KYJIBTYpbI S 9




|12 | Peseps | 7 | -

2. CoaepskaHue y4e0OHOIro Kypca.

buosiorus Kak KOMILIEKC HAYK 0 *KUBOU NpPUpoJe.

buonorust kak kommuiekcHas Hayka. COBpEeMEHHbIC HANpaBJICHUS B OUOJIOTHH.
CBs13p OMOJIOTHH C IPYTMMH HayKamH. BeimomHeHue 3aKOHOB (PM3UKU M XUMHH B
*uBoi mpupojae. CUHTE3 €CTECTBEHHOHAYYHOI'O0 U COIMOTYMAaHUTAPHOTO 3HAHUS
Ha COBPEMEHHOM »JTamne€ pa3BUTHS UuBWIM3auuu. [IpakTuyeckoe 3HayeHUe
OWoNOrMyecKkux 3HaHWM. buonormyeckue cHCTEMBbl Kak NpPEeIMET HN3Y4YECHHUs
Oouonornu. OCHOBHbIE TPUHIMUIBI  OpPraHu3ald U (PYHKIMOHUPOBAHUS
OHOJOrMYecKUX cucteM. brosoruueckue cucTeMbl pa3HbIX YPOBHEH OpraHU3allUu.
['unoTe3pl W  TeopuM, WX poidb B  (POPMHUpPOBAHMM  COBPEMEHHOM
€CTECTBCHHOHAYyYHOM  KapTWHBI  MHpAa. MeToapl  HAy4YHOTO  MO3HAHUA
OpPraHUYECKOT0 MHUpA. DKCIEPUMEHTAIbHBIE METO/Ibl B OMOJIOTUHU, CTATUCTUYECKAS
00paboTKa JTaHHBIX.

CtpykrypHble 1 QyHKINOHAJIbHbIE OCHOBBI KU3HHU.

MonekynspHble  OCHOBBI  KM3HM. MakpOdJeMEHTBI U MHUKPOSJIEMEHTHI.
Heoprannueckue Bemecta. Boaa, ee posb B xkuBoi pupoae. ['uapodunsHOCTs U
ruapooOHOCTh. Poiib MUHEpalbHBIX cOJell B KieTke. OpraHnyeckre BeIecTBa,
MOHATUE O PEryJApHbBIX U HEPEryJSpHbIX Ouononumepax. YTJIEBOJBI.
MoHocaxapuapl, OJIArOcaxapuabl MW mojucaxapuabl. @OYHKIUMKA  YTIJIEBOJOB.
Jlunuapl. Oynkuuu JunuaoB. benku. @yHkuum OenkoB. MexaHU3M A€MCTBUS
(hepMEeHTOB. Hyxinennosie KUCJIOTHI. JIHK: CTPOEHHUE, CBOMCTBA,
mecrononoxenne, pynkiuu. PHK: ctpoenune, Buabl, pynkiuu. AT®: crpoenue,
bynkuuu. [pyrume opraHuyeckde BelmiecTBa KieTku. HaHoTexHojoruu B
ouosiornu. Knetka — CTpykTypHass W (PYHKIMOHAJIbHAS €IMHUIIA OpraHU3Ma.
Pazsutne uuromoruu. CoOBpeMEHHbIE METOIbl HM3yuyeHHs KieTku. Krerounas
TEOpHUsl B CBETE COBPEMEHHBIX JAHHBIX O CTPOCHUM M (DYHKIUSIX KIETKHU. Teopus
cuMOuoreHe3a. OCHOBHBIE YacTH W OpraHoujibl KieTku. CtpoeHue u GyHKIUU
ouonormyeckux Memopan. [lutomnasma. SAapo. CtpoeHre u GyHKIIHH XPOMOCOM.
MeMmOpannsie W He MeMOpaHHble opraHouabl. [luTockener. Bxmouenus.
OCHOBHBIE OTJIMYUTEIBHBIE OCOOEHHOCTH KJIETOK MPOKApUOT. OTIMYHUTEIIbHbIE
OCOOCHHOCTH KJIETOK JyKapuoT. Bupycel — HekjeTouHas ¢opma KU3HHU.
CnocoObl mepenayun BUPYCHBIX HH(EKUUMHA U Mepbl NPOOUIAKTHKUA BUPYCHBIX
3aboneBanuii. Bupycosorus, ee mpakTUYeckoe 3HaueHue. KIeTouHbIH
MeTabonn3M. DepMEHTATUBHBIN XapakTep peakuuid oOMeHa BEHIECTB. Tarlbl
PHEPreTUYECKOro oomeHa. A’poOHOe M aHa’poOHOE abIxaHue. Poiib KIIETOYHBIX
OpraHOHMJOB B MpOIIecCaX IHEPreTHICCKOro oOMeHa. ABTOTPOdBI U TeTEPOTPOQEI.



®otocunres. Da3bl poTocuHTe3a. Xemocuntes. Hacnencreennas undopmanus u
ee peaqn3auus B KiIeTKe. ['e€HeTHYeCKMd KOJ, €ro CBOWCTBA. OBOJIOLMS
npeAcTaBieHnii o0 reHe. COBpPEMEHHBIE TMPENICTABICHUS O TE€HE W TIEHOME.
buocunTe3 Oenka, peakuyu MaTPUYHOTO CUHTEe3a. Perynsauus paboThl T'€HOB U
IpoLIECCOB OOMEHa BEHIECTB B KJIETKE. ['€HHas WH)XEHepus, T'€HOMHMKA,
nporeoMuka. HapyiieHne OMOXMMHYECKHX HPOLECCOB B KIETKE MOJ BIUSHUEM
MYyTareHOB M HapKOTEHHBIX BemlecTB. KieTouHblii nuki: mHTep(daza u JeieHue.
Mwuto3, 3HadeHne MUTO3a, ¢azpl MuTo3a. COMaTHYECKHE U TOJIOBbIE KIIETKH.
Meiio3, 3HaueHue Meio3a, ha3el Melo3a. Meio3 B )KU3HEHHOM IUKJIe OPTaHU3MOB.
@opMHpPOBaHUE TIOJIOBBIX KIETOK Y IBETKOBBIX PACTEHUHA W IMO3BOHOYHBIX
JKUBOTHBIX. Perynsiuus nelieHHs KIETOK, HapyLICHWs PETyJSIHH KAaK MPUYMHA
3a0oneBaHuil. CTBOJIOBBIE KIIETKH.

Opranusm.

Oco0EHHOCTH OJIHOKJIETOYHBIX, KOJJOHHAJIBHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB.
B3anMoCBsI3p TKaHEM, OpPraHoB, CUCTEM OPraHOB KakK OCHOBA ILEJIOCTHOCTH
opranuzMa. OCHOBHBIE MPOLECCHI, MPOUCXOJSAIIME B OPraHU3ME: IUTAHUE H
[UILIEBAPEHUE, JBWKEHUE, TPAHCIIOPT BEILECTB, BBIACICHUE, PA3APaKUMOCTh,
perymsiuus y opranu3mos. [loanep:kanue romeocrasa, NPUHIUI 0OpaTHOW CBSI3U.
PasmHOXkeHne opranuzmoB. becnonoe u mosioBoe pa3MHOXeHue. J[BolHOe
OIUIOJOTBOPEHUE Y LBETKOBBIX PAaCTEHHWW. BUIBI OIJIONOTBOPEHHUS Y KUBOTHBIX.
CrocoObl pa3MHOXXEHHUSI y pacTeHUd W KUBOTHBIX. IlapreHorenes. OHTOreHes.
OMOpuonanbHoe passutue. [loctamOpronaneHoe pa3zsutue. [Ipsmoe u HenpsiMoe
pasButhe. JKHW3HEHHBIE NUMKIBI pa3HbIX TPyl OpraHu3MoB. Peryssanus
WHJVMBUAYAJIBHOTO pa3BUTUA. [IpUyuHBI HapylleHUWW pPa3BUTUS OPTaHU3MOB.
HcToprsi BOBHUKHOBEHHUS U Pa3BUTUS T€HETUKU, METObI TEHETUKHU. | eHETHUECKHE
TEPMUHOJIOTHSI M CHUMBOJIMKA. ['eHOTUNT U (eHOTHN. BeposTHOCTHBIN XapakTep
3aKOHOB TE€HETHUKHW. 3aKOHBI HACJIEACTBEHHOCTH. ['. MeHaens u ycloBUA HX
BBINIONHEHNA. L{UuTONOTMYEecKne OCHOBBI 3aKOHOMEPHOCTEM  HAacCJeIOBaHUS.
AHanm3upyromee CKpeluBaHue. XpPOMOCOMHAs TEOpPHUsS HACJIEICTBEHHOCTH.
CuerieHHOE HaclleI0OBaHUE, KPOCCHHTOBED.

Onpenenenne mnona. CHEIUVIEHHOE € IIOJIOM HacleqoBaHUE. BsaumonercTBue
aJUIENIbHBIX W HEaJUICIbHBIX T€HOB. ['€HeTMYeCcKue OCHOBBI HWHAWBHUAYAIBHOTO
pa3Butuda. I'eHeTnueckoe KapTUpoBaHUE. ['€HeTHKa YernoBEKa, METOIAbI U3y4EeHUs
IF€HETUKU 4YeJloBeKa. PenpolyKTMBHOE 300pOBbE ueloBeKka. HacnencTBeHHbIE
3a00JIeBaHUs YeJIOBEKa, UX MpeAyNpexacHre. 3HaYeHUE TeHETUKH JJI1 MEIULIUHBI,
ATUYECKUE AacleKThl B 00JIaCTU MEAUIIMHCKOM reHeTuku. ['eHoTMnm W cpena.
HenacnencrBennass nameHunBOoCTh. HopMa peakium npusHaka. BapuanuoHHBIN
psn U BapualMOHHas KpuBad. HacneiacTBeHHass W3MEHUYMBOCTh. Buabl
HACJIEICTBEHHOW M3MeHUYMBOCTH. KOoMOMHAaTHBHAs U3MEHUYUBOCTh, €€ MCTOYHUKHU.



Myranun, Buasl Mytauuid. MyrareHsl, X BIMsSHUE HAa OpraHu3Mbl. MyTtanuu Kak
IpUYMHA OHKOJIOTMYECKUX 3a0osieBaHui. BHesjepHas HaclaenICTBEHHOCTb U
U3MEHYMBOCTb.  ONMUreHernka. Jlomectukammss U cenekuus.  LIeHTpbI
OJIOMAlIHUBAHUs JKUBOTHBIX U LIEHTPBI NMPOUCXOXKIACHUS KYJIbTYPHBIX PAaCTECHUM.
MeTonbl cenekuuu, NX FreHeTHYeCKue OCHOBBI. MICKycCTBEHHBIN 0TOOp. Y CKOpeHue
¥ TIOBBIIIEHHE TOYHOCTU OTOOpa C MOMOIIBI0O COBPEMEHHBIX METOJ0B T€HETUKH U
OonorexHosoruu. I'erepo3nuc M €ro HMCIONB30BaHME B celekuuu. Pacmmpenue
TFEHETHYECKOTO  PAa3sHOOOpa3us  CENEKLIMOHHOIO MaTepuana:  IOJUILUIOMIHNSA,
OTHAJIECHHAs TUOpUAM3aAMs, OSKCIEPUMEHTANbHBI  MyTareHe3, KJIETOYHas
MH)KEHEpUs, XPOMOCOMHAsl MHKXEHEpUs, TeHHasl NHXXeHepus. buode3onacHOCTb.

Teopus 3BOTIIOLNH.

PazButne sBomonmonneix uae. Hayunsie B3rsiast K. JInanes n XK. b. Jlamapka.
OposmonmonHas Teopust Y. Jlapsuna. CBUAETENBCTBA YBOIIOLNH KUBOW IIPUPOJBI:
IIAJIEOHTOJIOTUYECKUE, CPaBHUTEIILHO-AHATOMUYECKHE, SMOpHUOJIOTUYECKHE,
ouoreorpaguyeckue, MOJEKYISIpHO-TEeHETHUYecKhe. Pa3BuTHE NpencTaBiICHUN O
Buge. Bua, ero kputepuu. Ilomynsuus kak ¢opma cyliecTBOBaHUS BUJa M Kak
DJIEMEHTapHas eauHuna JBomound. CHHTETHYECKass TEOpUs  JBOJIIOLUU.
MUuKpO3BOITIONUS ¥ MAKPOIBOIIOLMSA. [[BHKyIIIME CHIIBI DBOJIFOLIMH, UX BIMSIHUE HA
reHooH nonyssiuu. Jpeld reHoB u ciydaiiHble HEHANPABICHHBIE U3MEHEHUS
reHodoHna TomynaAnuu. YpaBHeHue Xapau—BaiinOepra. MonekynaspHO-
IeHETUYECKUE MEXaHU3MBbI 3BOTIOLUN. DOPMBI €CTECTBEHHOTO OTOOpA: IBUXKYILAs,
CTaOMIM3UpYyIOas, JU3PYNTHBHASA.  DJKOJIOTMYECKOe U  reorpaduyeckoe
BUJ00OpazoBanue. HampapineHus u nyTtd dBomonud. DOpMBbI  3BOJIIOLUU:
JUBEPreHIMs,  KOHBEPreHUHWs,  Napauienu3M.  MexaHu3Mbl — aJanTanui.
KoaBoumrornusi. Ponb HBOJIIOLIMOHHOM TEOPUHU B dbopMHpOBaHUU
€CTECTBEHHOHAYYHON  KapTUHBI ~ MuUpa. MHoOroobpasue  OpraHu3mMOB H
MPUCIOCOOJICHHOCTh OPTaHU3MOB K Cpefie OOMTaHMsI KaK pe3yibTaT HBOJIIOILUU.
[Tpunuunel k1accudukanuu, cucreMaTuka. OCHOBHbIE CUCTEMATUYECKUE TPYMIIbI
opranuyeckoro mupa. CoBpeMeHHbIE MOAX0/IbI K KIaccu(UKaIu OpraHu3MOB.
PasBurHe xu3HM Ha 3emJre.

MeToapl JaTUPOBKHU COOBITHI TMPOIIIOT0, TEOXPOHOJIOTHYECKas mKana. [ umoress
MPOUCXOXKICHU KU3HU Ha 3emiie. OCHOBHBIE 3TaIlbl HBOJIIOIMHU Ouochepsl 3eMiu.
KitoueBble COOBITHSI B 3BOJIIOLIMM PACTEHUN M KUBOTHBIX. BhIMUpaHue BHUIOB U
ero mnpuuuHbl. COBpPEMEHHBIE IMPEICTABICHUS O TMPOUCXOXKICHUM YEIIOBEKA.
CucremMaTnyeckoe TMOJOKEHHE YeNoBeKa. OBoMroUMs 4enoBeka. DakTopsl
HBOJIIOLIMM YeEJIOBEKA. Packl 4yenoBeka, NX MPOUCXOKIECHNUE U €IUHCTBO.
Opranu3Mbl 1 OKpPYKamoLIasi cpeaa.



Okojoruueckre (akTOpsl M 3aKOHOMEPHOCTH WX BIHUSHHUA Ha OPTaHU3MBbI
(OpUHIUIT ~ TOJIPAHTHOCTH, JuMuTHpyromue (akropsl). IlpucnocodneHus
OpraHU3MOB K JIEUCTBHUIO 3KOJOTMYECKHX (aKTOpoB. buonormyeckue pUTMBI.
B3aumopeiicTBue skonorudeckux (hakTopoB. JKoJoThuuecKas Hulla. buoreoneHos.
Okocucrema. Komnonentsl skocucteMbl. Tpoduueckne ypoBHHU. THIBI MUAIIEBBIX
neneu. [Inmesas cers. KpyroBopoT BEHIECTB M IIOTOK IHEPTHHM B IKOCUCTEME.
buotnyeckue B3aMMOOTHOILIEHHS OpPraHU3MOB B 3KocucteMe. (CBoilcTBa
skocucteM. [IpogykTuBHOCTE M OMOMacca SKOCUCTEM pa3HbIX THUMOB. CyKiieccus.
Camoperymsinusa 3xocucteM. IlocneacTBus BIUSHHS JEATEIBHOCTH YEJIOBEKA Ha
sKkocucTeMbl. Heo0xoauMocTh coxpaHeHUsi OuOpa3zHOOOpa3us HKOCHCTEMBI.
ArporieHo3bl, ux ocobeHHoctu. Yuenue B. W. Bepnaackoro o Ouocdepe,
Hooc(epa. 3aKOHOMEPHOCTHU CyIecTBOBaHUs Onocdeprl. KommoneHnTsl Ouochepsl
U ux poiab. KpyroBopotsl BemiecTB B Ouocdepe. buoreHnas murpanus aTroMoB.
OcHoBHble Ouombl 3emuid. Ponb dyemoBeka B Ouocdepe. AHTPONOTEHHOE
Bo3jeciictBue Ha  Ouocdepy. Ilpupomubie pecypchl U palMOHAIBHOE
IpUPOJIONIOIb30BaHue. 3arpszHeHue Ouochepsl. CoxpaHeHHe MHOrooOpasus
BUJOB KaK OCHOBa yCTOMYMBOCTH Ouocdepbl. BoccTaHOBUTENbHAs 3KOJIOTHS.
[TpoGsembr ycroitunBoro pas3BuThs. I[lepcreKTUBBI pa3BUTHS OHOJIOTHYECKHX
HayK, aKTyaJbHbIE IPOOJIEMbI OUOIOTHH.

IIpumepHbIii NepeveHb JIA0OPATOPHBLIX W NMPaKTHYeCcKMX pador (Ha BBHIOOP
YUUTENA):

1. Ucnionp30BaHue pa3auyHbIX METOJIOB ITPU U3YYEHUH OUOJIOTMYECKUX OOBEKTOB.
2. TexHMKa MUKPOCKOITMPOBAHUS

3. HM3ydeHue KIETOK PacTEeHUH W JKUBOTHBIX IOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax 1 UxX ONMCaHHe.

4. IlpuroTtoBieHue, paccMaTpUBaHHWE U OIKMCAHUE MHUKPOIPENapaTOB KIETOK
pacTCHUM.

5. CpaBHEHME CTPOEHUS KJIETOK PACTEHUI, ’KUBOTHBIX, TPUOOB U OAKTEpUH.

6. M3yueHune qBM>KEHUS [IUTOIIIA3MBI.

7. 3yueHue ma3Monmnsa 1 Jeria3Moin3a B KIETKaxX KOXKHULIBI JIyKa.

8. HM3yueHue (epMEHTATHBHOTO pACLICIUIEHUS MEpPOKCHIa BOJAOpOAAa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

9. OOHapyxeHue O€JTKOB, YTJEBOIOB, JIUMHUIOB C TOMOIIBIO KaueCTBEHHBIX
peaKiuu.

10. Beigenenue /JJHK.

11. M3yueHue KaTamuTUYECKONM aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpPE aMuiiasbl
WJIU KaTayiasbl).

12. HaOmiogeHue MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyka Ha TOTOBBIX
MUKpoOIpenaparax.



13. N3yueHune XxpoMOCOM Ha TOTOBBIX MUKpOIIpENnaparax.

14. 3y4yenue craauii Meio3a Ha TOTOBBIX MUKpOIIpenapaTax.

15. I3y4yeHue cTpoeHus NOJIOBBIX KJIIETOK HAa TOTOBBIX MUKPOIIPENapaTax.

16. Pemenuie aneMeHTapHbIX 3a/1a4 10 MOJIEKYJIIPHOM OMOJIOTUU.

17. BplABIeHHE TMPU3HAKOB CXOACTBA 3apOJbIICd YeJlOBEKa M JPYrux
MO3BOHOYHBIX )KUBOTHBIX KaK JJOKa3aTeJIbCTBO UX POJACTBA.

18. CocTaBneHue 3JIEMEHTAPHBIX CXEM CKPEIIMBAHUSI.

19. Pemienne reHeTMUECKUX 3a/1a4.

20. W3yueHue pe3ynbTaTOB MOHOTMOPHIHOTO M AUTMOPUIHOTO CKPELIUBAHUS Y
JpO30(UITBI.

21. CocTaBieHHE U aHAJIN3 POJIOCIOBHBIX YEJIOBEKA.

22. 3yyeHne n3MEHYMBOCTH, MIOCTPOEHNE BaPUAlMOHHOIO Psifia U BapUALMOHHON
KpUBOM.

23. Onucanue (peHotuma.

24. CpaBHEHHE BUOB 11O MOP(HOIOTHYECKOMY KPUTEPHUIO.

25. Onucanue NpUCHOCOOJEHHOCTH OpraHU3Ma M €€ OTHOCHUTEIBHOIO XapakTepa.
26. BplgBiaeHME NPUCHOCOOJICHUH OpPraHU3MOB K  BIMSHUIO  Pa3JIMUHBIX
HKOJIOTUYECKUX (PAKTOPOB.

277. CpaBHEHHE AaHATOMUYECKOI'O CTPOCHHUSI PACTEHUIN Pa3HBIX MECT OOUTAHMS.

28. Metonbl u3mepenus (HakTopoB Cpeibl OOUTAHUS.

29. 3yueHune 3KOJIOTUYECKUX aJlanTalril 4eJIOBeKa.

30. CocraBieHue MULIEBBIX LEMEN.

31. 3yyeHue u onrMcaHue SKOCUCTEM CBOE MECTHOCTH.

32. MoaenupoBaHHe CTPYKTYp U IPOLECCOB, IPOUCXOIAIINX B IKOCUCTEMAX.

33. OueHka aHTPONOT€HHBIX U3MEHEHHI B TPUPO/IE.

3. TemaTHuyeckoe INIAHUPOBaAHHUE ¢ YKa3aHUuEM KOJINYIECCTBA YaCO0B,

OTBOAMMBbBIX HA OCBOCHMC Ka)KI[Oﬁ TEMbI .

Buogorus.10 kaace (3uaca B Hegemo, 102 yaca) Hara
Pasznen Kon-Bo Tembl Kon- | OcHOBHBIE BUIIBI J€STEIBHOCTH

4acoB BO oOyyaromuxcst (Ha ypoBHE

4acoB | YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUIN)

Buosorus kak 4 buonorus u ee 1 Xapakrepuszoath «O011yt0 6uosnoruio» | CeHTsoppb
HAyKa U ee CBSI3U C IPYTUMH Kak y4eOHbIi mpeamer 00 OCHOBHBIX | 1Hex
NPHKJIATHOE HayKaMH. 3aKOHaX JKM3HM Ha BCEX YPOBHAX €€
3HAYeHHe OpTaHu3aINH;

OObsicHATH  ponb  OWONOTHH B
buonoruueckoe 1 hopmupoBaHUHT Hay4HOro | CeHtsiOpb
pasHooOpa3ue Kak MHUPOBO33PEHUS U BKIIAZ | 2He[
npo0yieMa HayK1 OHOJOTUYECKUX Teopuit B
Ononoruun (dhopMupoBaHue COBPEMEHHOI




Oco3HaHue €CTECTBEHHO- HAyYHOU KapTUHBI Mupa; | CeHTs0pb
LIEHHOCTH HA3bIBaTh HAyKW, MOTPAaHUYHBIE C | 2HE]
U3YYEHUS ouosorueii;
OMOJIOTUYECKHIX (dhopMynupoBaTh 3a1a9mn o0reit
BU/JIOB ouosoruu, XapaKkTepu30BaTh
[TpakTrueckas pas3iuyuHble BUABI JKUBBIX OpraHu3MoB; | CeHTIOph
Ouosorus u ee 000CHOBBIBaTh 3HAYCHUE | 2HEeN
3HAYCHHE OMOJIOTUYECKOTO  pa3sHOOOpa3wst s
YCTOMYMBOTO PAa3BUTUS MPUPOABI H
ob1recTBa Ha 3eMie;
OLICHUBATD ATUYECKUE aCTeKThI
HEKOTOPBIX HCCIENIOBaHUNA B 00JacTu
OMOTEXHOJIOTHH (KITOHMpOBaHUE,
HCKYCCTBEHHOE OILJIOIOTBOPEHUE
HaIpaBJIEHHOE HA U3MEHEHUE T'eHOMA.
Oo0mue 10 OcHOBHbIE Omnpenenste yHuBepcalibHble mpu3Haku | CeHTsIOph
OmoJsiornyecKue CBOMCTBA KU3HHU. KHUBBIX 00BEKTOB, OTIMYATH UX 3Hen
SIBJICHUSI U OT TeJ HeXUBOU MPUPOJIBI;
MeTO/IbI UX Ha3bIBATh OTIMYUTEIFHBIC MPU3HAKH
ucc/ie10BaHusA KHUBBIX O0BEKTOB OT HEKUBBIX;
ONpEAEIATh CYIIECTBEHHbIE NPU3HAKU
Omnpenenenue IPUPOAHBIX OMOIOTHYECKUX cucTeM, UX | CeHTIOph
TIOHSITHS IPOLECCHl, 3aBUCHUMOCTh OT BHEIIHEW | 3Hes
<OKU3HDBY. Cpenpl, CIOCOOHOCTh K DBOJIOLUU;
ONpeNeNiATh W CpPaBHUBATh MEXKAY
OO011ue cBoiicTBa co0oif CYILIECTBEHHBIE npusHaku | CeHTA0ph
JKUBBIX CUCTEM — OMOJIOTHYECKUX 00BEKTOB U MPOLIECCOB, | 3Hex
OHocucCTeM. COBEpIIAIOIINUXCS B KUBON MPHUPOJE HA
CprKTypHLIe Pa3HBIX YPOBHSX OpraHM3aluy KM3HH, CeHTg6pI,
YPOBHHU YMETh XapaKTepH30BaTb OHOCUCTEMBI | 4Hen
OpraHu3aIH pa3HbIX CTPYKTYPHBIX YPOBHEH
KU3HU OpraHM3alKi KU3HU; IJIAHUPOBATh H
MeTtos IIPOBOJIUTH OKCIIEPUMEHTBI, OOBACHATH | CeHTSIOPH
OHOJIOTHUECKUX PE3YJIbTATHL n ux 3HA4YCHHC, 4HCI[
UCCIIe0OBAHMIA OMpeAensiTh  BHUIbI  PAacTeHHH W
Omnpenencuue AHBOTHBIX Cents16pp
BHJIOB PAaCTEHUI 4uen
1 )KMBOTHBIX
Y4enue o 3 @OyHKIMOHATbHAS XapaxTepusoBatb 0nochepy Kak
onocepe CTpYKTypa O6uocucTeMy U SKOCUCTEMY;
ouochepsl. paccMatpuBath Ouochepy Kak 0coObIit
CTPYKTYpHBIH YpOBEHb OpraHU3AIHH
KU3HU;
VYyenune B. U. Ha3bIBATh ITAIbl CTAHOBJICHUS U
Bepnaackoro o pasButus 6uochepsl B UCTOPUU 3eMIIH;
6uocgepe packpbiBaTh ocobeHHOCTH yueHus B. 1.
DYHKIINHU )KUBOTO Bepnanckoro
BEIICCTBA B o 6uocdepe; 0OBACHATH
ouochepe IPOUCXOXKIECHUE U POJIb KUBOTO

BEIIIECTB B CYIIECTBOBaHUU Ouochepsr;
OOBSCHATH CYIIHOCTh KPYTOBOPOTa




BEIIECTB U MMOTOKA SHEPTUHU B
o6uocdepe; xapakTepu3oBaTh U
CpPaBHHBATh

TUTOTE3bI MPOUCXOXKICHUS )KU3HH Ha
3emJie; pacKpbIBaTh CYIIHOCTh
HBOJIOIUH OMOC(hEephl U Ha3bIBATH €€
9Tarbl; aHAIU3UPOBATH U OOBSICHSTD
pOJIb YeNoBeKa Kak (pakTopa pa3BUTH
Oouocdepsl; HA3bIBATh U
XapaKTepU30BaTh CPEbl )KU3HU HA
3emJie KaK yCJIOBUS OOUTaHUS
OpPTaHU3MOB; OIIPEACTATh U
KJIaCCU(UIIUPOBATH IKOJIOTUYECKUE
(hakTopbI Cpeibl OOUTAHUS KUBBIX
OpPraHU3MOB; AaHAJTU3UPOBAThH U
OIICHUBATH

Bk B. U. BepHaackoro B pa3Butue
HayKH 0 3eMJI€ U B €CTECTBEHHO-
HAy4YHYIO KapTUHY MUpPa; IPUMEHSTh
MeTanpeaMEeTHbIE YMEHUS
aHAJIM3UPOBATH, CPABHUBATD,
0000111aTh, 1e1aTh BLIBOILI U
3aKJTFOYCHUS,ITOJIE30BATHCS alllapaToM
OpPUEHTUPOBKU YUEeOHHKA; TPUMEHSAThH
YMEHHSI CAMOCTOSITEIbHO HAXOAHUTh
OHOJIOTrUYECKYI0 HH(OPMALIUIO B
Pa3HBIX UICTOYHHKAX (TEKCTE yueOHUKa,
JIOTIOTHUTEIBHON JTUTEpaType,
WHTEPHET-pecypcax.

IIpoucxoxnenue
JKHMBOT0
BelleCcTBa

I'mmioressl o
MIPOUCXO0KICHUH
JKUBOTO BEII[eCTBA
Ha 3emMiie

CoBpeMeHHbIE
TUIOTE3bI O
BO3HUKHOBCHHNU
YKU3HU.

[TpenpicTopus
MIPOUCX 0K ICHHS
SKUBOT'O Ha 3eMiie

dusnko-
XUMHUYCCKaAa
DBOJIIOIHS
TJIaHETHI
3emis.

Oranel
BO3HUKHOBEHUSA
JKA3HU Ha 3eMIIE.

XapakTepu3oBaTh MPOUCXOKICHUE
YKU3HU COTJIACHO MJICATTUCTUYECKOMY
BO33PEHUIO; pa3inyaTh BO33PECHUS
YUEHBIX-MaTepUATHCTOB —
CTOPOHHUKOB OMOreHe3a U abuoreHesa;
Ha3bIBATh UMCHA
€CTECTBOUCIIBITATENEH, OTIPOBEPTIINX
UJICI0 CaMOITPOU3BOJIBLHOTO 3aPOKICHUS
JKU3HU

(®. Pequ, M. M. Tepexosckuii, JI.
[TacTep), 1 onuCHIBaTH MPOBECHHBIC
MU DKCIIEPUMEHTHI; aHATTU3UPOBATh U
OIICHUBATh TMIOTE3bI MAHCTIEPMUU U
CTAIMOHAPHOTO COCTOSTHUSA. OOBICHATD
OCHOBHBIE MTOJIOKEHHSI COBPEMEHHBIX
TUIIOTE3 O MPOMCXOKICHHUH KU3HU (A.
N. Onapuna u Ix. Xonzeiina);
Ha3bIBATh YKCIICPUMEHTHI,
JTIOKa3bIBAIOIIHE BO3MOXKHOCTD
BO3HHKHOBEHHS OPTaHUYICCKHX
COCUHEHU B YCIIOBHUSAX MEPBOOBITHOM
3emun;

OOBSCHSTH POJIb OMOJIOTUU




buonornueckas
3BOJIFOIIUA B
pPa3BUTHH
ounochepsl.

XpoHOnO0rust
pa3BUTHUS KUIHU
Ha 3emiie

(hopMUPOBaHUHN HAYYHOTO
MHPOBO33PEHUS, BKIIaaa
OHMOJIOTUYECKHUX TEOPHil B
(hopMUpOBaHHE COBPEMEHHOMN
€CTeCTBEHHOHAYYHOH KapTHHBI MUPA;
CpaBHUBATh U TOSCHSATH
3aKOHOMEPHOCTH Pa3BUTHUS )KU3HU HA
TUTaHETEe, WILTIOCTPUPOBATH

IPOIIeCChl KOHKPETHBIMU IIPUMEPAMH;
CpaBHUBATh pa3HbIe OMOJIOTHUECKUE
O0OBEKTHI U SBIICHHS, HAXOUTh Y HUX
YepTHI CXOJICTBA U PA3ITUYNS;
OIMCHIBATH M XapaKTEPU30BaTh
MIPUPO/IHBIE SIBJICHUS B TIEPHO]]
CTaHOBJICHUS TUIAHETHI 3eMJIS;
yCTaHABJIMBATh B3AaUMOCBSI3U MEXKIY
COCTOSIHUEM CPEJIbI U 3BOJTFOIIHEH
reocdep MOJI0I0H TUTAHETHI; paboTaTh ¢
pa3HBIMU HCTOYHUKAMH OMOJIOTHYECKON
UH(POPMALIUU: HAXOUTh
OMOJIOrM4ECKYI0 HH(OPMALINIO B
Pa3JINYHBIX UCTOYHUKAX;
aHAITM3UPOBATh T'€OXPOHOJIOTHIECKUE
JIAHHBIC, BBIWICHSTH MPEICTaBUTEICH
KHBOTO, XapaKTEPHBIX JIJIsl pa3HBIX 3P

buocdepa kak
rj100ajabHas
omocucreMa

buocdepa kak
riaobanabHas
ouocucrema
M DKOCHCTEMA.

Kpyrosopor
BEILIECTB B
ouochepe

IIpumepsl
KpYyroBopoTa
BEIIECTB B
6uocdepe.

Mexanusm
YCTOWUYNBOCTH
6uochepsl

OmnpenensTh CylnecTBEHHBIC IPU3HAKU
OHOJOrM4YeCKUX O0BEKTOB U
MIPOLIECCOB, COBEPIIAIOIINXCS B )KHUBOKN
IPUPOIE HA Pa3HBIX YPOBHSIX
OpraHu3aIK KU3HU; CPAaBHUBATH
MEX1y COOON MOHSTHS «OMOCUCTEMAy U
«OKOCHCTEMAY; TIPUBOJIUTH
JI0Ka3aTenbCcTBa (apryMeHTAIHs)
€MHCTBA KUBOU U HE)KMBOW IPUPOJIBI,
B3aUMOCBSA3€H OPraHu3MOB

U OKpY’Karoleil cpepl,
HE00XO0IMMOCTH COXPaHEHHUS
MHOT000pa3us

BUJIOB U 9KOCHCTEM JIJIsl YCTOHUMBOCTH
O6uocdepsl; XapaKTepu30BaTh
MIPU3HAKK YCTOMYMBOCTH OHMOCheEpHI,
OOBSICHATH MEXaHU3MbI YCTOHYUBOCTH
o6nocgepsl

YciaoBud JKU3HH
B Onocgepe

VYcnoBus Xu3Hu
Ha 3eMiIIe.

DKOJIOTHYECKHE
(bakTopbI U UX
3HaUEHHE

Yer0oBEK Kak
JKUTEID
6urocepsl

BoisBasTE NpHCTIOCOOUTENBHBIE
MIPU3HAKH OPTaHW3MOB, OOUTAIOIINX B
YCIIOBUSIX OMPEIETICHHOMN Cpebl )KU3HU,
1 OOBSCHATh UX 3HAUCHHE; CPABHUBATH
Pa3siInNYHbIC 00BLEKTHI U SIBJICHUS
MPUPOJIBI, HAXOUTH UX O0IIHe
CBOMCTBA, 3aKOHOMEPHOCTH PA3BUTHI,
(hopMyIMpOBaTh BHIBOAKI;
CIIpaBOYHHKAX, CJIIOBApAX, MHTCPHET




OcoOenHoctu
ouochepHoro
YPOBHS )KUBOM
MaTEpUU U €TO
pOJb B
obecrieueHun
KU3ZHU

Ha 3emiie

B3aumooTtHOIIEH
U 4eJI0OBeKa U
MIPUPOJIBI KaK
(daxTop pa3BuUTH
ouochepsl

pecypcax); aHaJIM3upoBaTh U OLEHUBATh
uH(popMaInio, peoOpa3oBbIBATE €€ U3
OJIHOM ()OpPMBI B IPYT'YIO; BBIABIATD
MIPUCIIOCOOUTENIbHBIEC IPU3HAKU
OpPraHu3MOB, OOUTAIOIUX B YCIOBUSAX
OIPEIIEIICHHON Cpe/bl )KU3HU, U
OOBSICHATH X 3HAUYEHUE; IPOBOIUTH
aHaJM3 M OICHKY II100aJbHBIX
9KOJIOTUYECKUX MTPOOJIEM U IyTeH ux
peueHus, NOCIEeACTBUA aHTPOIIOTEHHON
NeSITeIbHOCTH B OKpYJKalolle cpene,
YPE3BBIYANHBIX CUTYALIUH IPUPOJHOTO
U TEXHOT'€HHOT'0 XapakTepa,
Ouosornyeckoil nudopmanyu,
HOJIy4aeMOM U3 Pa3HbIX UCTOYHUKOB,;
XapaKTepu30BaTh YPOBHEBYIO
OpraHU3aLMIo0 )KUBOM MIPUPOIBI,
OTIMYUTENbHBIC IPU3HAKH TI100aTBHON
OMOCUCTEMBI U DKOCUCTEMBI —
Ouocdepsl; BBISABIATH PUYUHHO-
CIICZICTBEHHBIE CBSI3U, CPABHUBATH
pasyIn4HbIe ABJICHUS IPUPO/IBI,
HAXOJUTh UX OOIIME 3aKOHOMEPHOCTH,
paszinuus, GopMyIUPOBATh BHIBOJBI.

IIpupoxnoe
CO00IIECTBO KAK
OHMOreoneHo3 u
IKOCHCTEMA
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Buoreonenos kak
ouocucrema u
3KOCUCTEMA

Kounenmnus
9KOCHCTEMBL.

[Tpupoanoe
CO00IIIeCTBO U
KOHICIIIIU S
OMoreoIneHo3a.

Hpyrue

Xap aKTepI/ICTI/IKI/I
OHoreoleH03a

Tpoduueckas
CTPYKTypa
OuoreoreHo3a
(9KOCHCTEMBI).

DKOJIOTUYECKHUE
MTAPaAMUIBI YUCETT

Crpoenue
OnoreoreHo3a
(9KOCHUCTEMBI).

DKOJIOTUYECKHUE
HUIIIY B

XapakTepu30oBaTh CTPOECHUE U CBONCTBA
OuoreoreHo3a Kak MpUpoIHOIO
SIBJIICHUS; OTMPEIENIATH OMOre0eH03 Kak
OHOCUCTEMY U 3KOCUCTEMY;
pacKpbIBaTh y4eHHE 0 OMOTreoIeHO3€e U
00 DKOCHUCTEME;

Ha3bIBaTh OCHOBHBIE CBOMCTBA U
3Ha4YeHHEe OMOTEOIEHOTHIECKOTO
CTPYKTYpPHOTO YPOBHS OpraHU3aIlluu
JKABOU MaTE€pUU B IPUPOJIE;
pacKpbIBaTh CTPYKTYPY U CTPOCHHE
OHOreoleH03a; XapaKTepru30BaTh
3HAUEHUE SIPYCHOTO CTPOCHUS
OuoreoreHo3a; 00ObICHITh OCHOBHBIE
MEXaHW3Mbl YCTOHIHBOCTH
OHoreoleH03a; CpaBHUBATh
YCTOHYHBOCTH €CTECTBEHHBIX
9KOCHUCTEM C arpodKOCHUCTEMaMU;
OOBSACHSATH POJIb

OHMOTeOIEHO30B B 3BOIIOIUH JKUBBIX
OpPTaHH3MOB;

PacKpbIBaTh MPOIECC CMEHBI
OHMOTeOIIeH030B, Ha3bIBATh IPUYMHBI
CMEHBI, XapaKTePHU30BaTh MOHITHE
«CYKIIECCHUs»; CPABHUBATH
MEePUONYECKIE U3MEHEHUS U CMEHY
OMOTEOIIEHO30B; ONPEIETATh U
KIaccupuUIMpoBaTh pasHoOOpazue




OHOreOIEHO03€E

CosMecTHas
JKU3Hb BUIOB B
OHoreoIeHoO3ax.

ITpucnocobnenue
OpPraHU3MOB K
COBMECTHOM
JKM3HH B
OHoreorncHo3ax.

Vcnosus
YCTOWUYUBOCTH
OHOreOEeH030B

3apoxaeHue u
CMeHa
OHOreOIIE€HO30B.

Cyrounble 1
CE30HHBIE
M3MEHEHUS
OHOreOLEH030B

buoreonenos kak
0COOBIN YPOBEHB

OHMOTEOIIEHO30B Ha 3eMile; CPaBHUBATh
O6uocucTeMbl OHOTeoleH03a U
Ouocdepsl; COCTABIATh CXEMBI

Lenei MUTaHus B 9KOCUCTEMAX;
BBISIBJISITH AHTPOIIOTCHHBIC N3MEHEHHSI
B OHMoreoneHno3ax; 000CHOBaTh
COOCTBEHHYIO MTO3UIIHIO 110 OTHOIICHUIO
K 9KOJIOTHYECKHUM ITpo0eMaM u
TIOBEJICHUIO B TIPUPOJIC

; IPUMEHSTh METAIIPEIMETHBIC YMECHHSI
TI0JIb30BATHCS AMIMAPATOM
OpPUEHTUPOBKH YUCOHUKA; TIPOSBISATH
KOMMYHHKATHBHBIC KOMIIETECHTHOCTH
IIpU COBMECTHOM paboTe ¢
COyYEHHKAMH B MAJIOH rpyrire, B mape,
B TUCKYCCUU

OpraHu3aIu
JKU3HU

MHuorooopa3ue Mmuoroo6pazue XapakTepru3oBaTh OCOOCHHOCTH

0HOreoneHo30B 1 OHOreoIeH030B CBOICTB BOJIHBIX YKOCHCTEM,

HX 3HAYeHHe (9KOCHUCTEM) CpaBHMBATh MOPCKHE U MPECHOBOIHBIC

9KOCUCTEMBI, O0BSCHATH POJIb

Mmuoroo6pasue IUTAHKTOHA U OEeHTOCa B
OMOTEeOIIEHO30B THAPOIKOCUCTEME; BBIJEISITh
Cylu CYILIECTBEHHBIE NMPU3HAKU
HckyccTBEeHHBIE M3y4aeMbIX OMOJIOTHYECKUX 0OBEKTOB U
OHOreoeH03bI — SIBJICHUH, BBISIBIISITh IPU3HAKU
arpoOMOIICHO3BI WX CXOJICTBA U Pa3INyMsi, OOBSICHATh UX
HpI/IpO,I[OHOJ'IBBOB INPHUYUHEBI; aHAJIM3UPOBATh,
aHUE B HCTOPUU CpPaBHUBATH U OLIEHWBATh 3HAYEHUE
YeJI0BeYEeCTBa MHOT'000pa3usi €CTeCTBEHHBIX
DKOIOTHYECKIE OHMOreoleH030B 17151 Ouochepsl u
3aKOHBI YCJIOBCYCCTBA, JaBaTh OLICHKY POJIX
IIPUPOIOIIOIE30B 4cCiI0-
AHUS BEKa B CYIIIECTBOBAaHUHU arpoOHMOIIEHO3a,

CpaBHHBATh arpoOOHOIIEHO3 C
€CTECTBEHHBIM OMOreOIEHO30M;
OOBSICHSTH POJIb OUOJIOTUU ISt
MPAKTUIECCKON JCSITEITLHOCTH JIFOICH 1
OTIpEAETSATH COOCTBEHHYIO MO3HUIIUIO TI0
PEIICHUIO SKOJIOTHIECKHX TPOOIIeM;
XapaKTepU30BaTh CYIIHOCTh
SKOJIOTHYECKUX 3aKOHOB, OIIEHUBATh
MIPOTHUBOPEYHNE, BOSHUKAIOIIIEE

MEXTy TOTPEOHOCTSIMH YeJIOBEKA U




pecypcamMu PUPOJIBI

Buau
BH1000pa30BaHu
e
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Bun, ero
KPUTEPUH U
CTPYKTypa

[Tonynsuus kak
dbopma
CyIIIECTBOBAHUS
BHJIA.

[Monmynsuus —

CTPYKTypHas
€JIMHUIIA BUJIA

ITonmynsauums xkak
CTPYKTYPHBII
KOMITOHEHT
OuoreolneHo3a.

[Tonynmanus xkak
OCHOBHas
eUHULA
JBOJIIOLUH.

MuxkposBomtonus
U aKTOpHI
3BOJIIOIHU.

JBroKkymmii u
HaIPAaBJISIOIIHAN

daxTop
IBOJTIOLINH.

Dopmsl
€CTECTBEHHOI'O
otbopa.

NckyccTBeHHBIN
0TOOp U €ro poib
B YBEIIMYCHUH
OHOJOTHYECKOTO
pa3HooOpa3us Ha
3emute.

Bunoo6pazoBanu
€ — TIpoIiecc
YBETMYEHUS
BUJIOB Ha 3eMiie

OnpenensaTs MOHATUE «BUI;
XapaKTepu30BaTh KPUTEPUH BUJA U €T0
CBOWCTBA KaK OMOCHUCTEMBI; BBISBIATH U
CpaBHUBATh CBOMCTBA pa3HbIX

BUJIOB OJTHOTO POJIa Ha MPUMEPax
OpPraHU3MOB CBOEHM MECTHOCTH;
OOBSICHATH 3HAYEHUE PETIPOYKTUBHOTO
KPUTEPHSI B COXPAaHEHUH IT'€HETHUECKUX
CBOWCTB BHJIa; aHAJTM3UPOBATH U
OLIEHUBATh IPUYMHBI TOJIUTUITUYHOCTH
BUJIA; XapaKTEPU30BaTh MOIMYJISIIUIO
KaK CTPYKTYPHYIO €IUHHILY

BUJIA; eNIaTh HAOJIIOICHUS B XOJIE
BBINOJIHEHMSI Ta00paTOPHOI paboThI

¢ repbapuem, )KUBHIMH KOMHATHBIMH
pPAacTEHUSIMU U KOJUIEKLIUSAMH JKYKOB;
(buKCcUpoOBaTh U 0OCYKIATH PE3YIbTATHI
HaOJIr0/1eHUH, JieNaTh BHIBOJIBI;
OTIPEIENIATH TIOHSATHE «ITOMYIISIINSY;
XapaKTepu30BaTh MOMYJISALHUIO KaK
OouocucTemMy; Ha3pIBaTh 0COOCHHOCTH
IpYyMNIIOBOIO criocoba

YKU3HU 0cO0€H B MONYJISALUY;
OOBSICHATD TOHATHS «OKU3HEHHOE
IPOCTPAHCTBO TOIYJISALIUNY,
«YUCICHHOCTb MOIYJIALUNY,
«TUTOTHOCTH TTOMYJISIIIAN Y,
aHaJIM3UPOBATh U OLIEHUBATh
(yHKIIMOHATIBHO-?HEPTETHYECKYIO POJIh
HOMYJISAIUHY KaK KOMIIOHEHTa
OHoreoleH03a Ha KOHKPETHBIX
prUMepax BUJOB CBOEH MECTHOCTH;
pacKpbIBaTh 0COOCHHOCTH TTOMYIISIIHA
KaK T€HETUUECKOM CUCTEMBI; OOBACHSTh
TEPMUHBI «OCOObY, «T€HOTHUII»,
«reHO(OHT»; aHATTU3UPOBATH
OOBSICHATH MUKPOABOIIOIMIO KaK
mporecc u3MeHeHHs TeHOPOHIa
HOMYJISIMH; OMUCHIBATH BUABI 110
MOP(OIIOTHIECKOMY KPUTEPHIO;
BBISBIISITH AapOMOP( O3Bl U

WAMOa/IaN TaIlluN

y pacTeHHi U )KUBOTHBIX; CPAaBHUBATh
(hopMBI €CTeCTBEHHOTO 0TOOpa
crocoObl BUA000pa3oBaHus; OOBSICHAITh
MIpoIIeCcC MOSBIICHHSI HOBBI BUIOB
(Bu100Opa3oBaHKeE); XapaKTEPU30BaATh
BUJ] M TIOITYJISIIIMEO KaK

OMOCHCTEMBI; ONIPEIENATh HOMYJISALHIO
KaK TeHETUYECKYIO CHCTEMY H

KaK €JIMHUILY YBOJIIOINH;




aHAJIM3UPOBATh U OLICHUBATH POJIb
nomyianuuun

B IIPOLIECCE IBOIIOIMN; OOBICHSITH
3HAYEHHE T'eTEPOreHHOCTH MPUPOIHBIX
HOMYJSALUI BUA; XapaKTepPU30BaTh
CYIIHOCTh MUKPO3BOITIOIHH;
aHAJIM3UPOBATh U OLICHUBATH POJIb
HBOJIIOIMOHHBIX (DPAKTOPOB B MpOLIECCax
MHKPO3BOJIIOIMN; MOJICINPOBATh
HPOLECCHl MUKPOIBOIIOLUH

B 3aBHCUMOCTH OT YCJIOBUH
CYILIECTBOBAHUS MOIYJISLIMI BUIA;
BBISIBJIATH M AaHAJTM3UPOBATh NPUYNHBI
00pa3oBaHuUs HOBOTO BHA; pa3inyaTh
¥ XapaKTepPH30BaTh reorpadmuecKuii u
OuosIornYecKuii CocoObl 00pa30BaHUs
HOBBIX BHJIOB; IPHBOAUTH ITPUMEPHI
BBIMCPHIUX BUJIOB U HAXOOAMIUXCA 1101
YIpO30i1 BEIMUPAHHUS; Ha3bIBaTh U
OOBACHATH NPUYNHBI

BbIMHPAHHWA BUJIOB

IIpoucxoxnenue
1 TANbI
IBOJIIOLHHU
YyeJI0BeKa

IIpoucxoxnenue
4eJI0BEKA.

Uctopus
CTaHOBJICHUS
Buaa Homo
sapiens.

Ocobennoctu
SBOJIFOLIAU
YeJI0BEKA.

YenoBek Kak
YHUKaJIbHBIA BUJ
JKUBOM

MIPUPOJBL.

Pacel u runoTe3sl
ux
MMPOUCXOKACHUA.

ITaneonuTuyecku
€ HaXOJK! Ha
TEPPUTOPUU
Poccun

XapakTepu3oBaTh OCOOEHHOCTH U
JTanbl IPOUCXOXKICHUS YHUKAIBHOTO
BuJa Ha 3emiie — YesloBeK pa3yMHbI;
OTIpEeIATh MECTO YeNIOBEKa

B CHCTEME KUBOTO MHPA;
aHAJIM3UPOBATh U CPABHUBATH TUIIOTE3BI
0 TIPOUCXOKIACHUH YEIOBEKA
COBPEMEHHOT0 BH/Ia; aHAIU3UPOBATH
poiib

MHUKPOABOJIIOIMH KaK MEXaHU3Ma
AHTPOIIOTEHE3a; Ha3bIBAaTh PAHHUX
IPEKOB YeNIOBEKa; BBISABIATH CXO/CTBO
Y pa3iINyusl 4eI0BEKa M JKUBOTHBIX;
Ha3bIBaTh OCHOBHBIE CTa/IMU Mpoliecca
CTAHOBJICHUS YEJIOBEKa COBPEMEHHOTO
THUIIA; HA3bIBATh IPOTPECCUBHBIC
0COOEHHOCTH Tpe/ICTaBUTENeN BUAA
YemnoBek pa3yMHBIH 10 CPaBHEHHIO C
JPYTUMH MIPEJICTABUTEISIMUA PO
YemnoBek; XxapaKkTepru30BaTh OOIIYIO
3aKOHOMEPHOCTb

HBOJTIOIUH YEJIOBEKA; OOBSICHSITH
MIPUYUHBI 3BOJIIOLIMY BUIOB U YEJIOBEKa,
€IMHCTBO YeJIOBEYECKHX pac;
packpbIBaTh 0COOEHHOCTH U 3HAYEHUE
MOTYJISIITUOHHO-BUIOBOTO
CTPYKTYPHOT'O YPOBHSI OpraHU3alluu
JKABOM

MaTepHH; apryMEHTHPOBATh CBOIO
TOYKY 3pEHHSI B XOJI€ TUCKYCCHH IO
00CYXJIEHUIO POOJIEMbI COXPAHEHUS




MIPUPOJHBIX BUJIOB

Y4enue 00 11 Hcropus XapakTepu3oBaTh OCHOBHBIC UIEU
IBOJIIOIUU U €ro pa3sBUTUA sBoJitoninoHHou Teopuu XK. b. Jlamapka,
3HAYeHHUe IBOJIFOLIMOHHBIX BBISIBJISITH OLIMOOYHBIE PEACTABICHUS
uaei. JTAHHOTO YYEHOTO U OOBSCHATH
IIPUYMHBI UX BOSHUKHOBEHUS;
OBOJIIOLIMOHHAS XapaKTEepU30BaTh IBOIIOLUOHHYIO
teopus Y. teoputo Y. JlapBuHa; u3nararb
[apBuHa u ee HCTOPHUIO PA3BUTHS 3BOJIOLIMOHHBIX
3HAuYCHUE. UJEH; yCTaHaBJIMBATh JBUKYIINE CUIIbI
CoBpeMeHHOE 3BOJIIOLIAY, €€ TIyTHU U HaIlPaBJICHUS;
ydeHue 00 Ha3bIBaTh OCHOBHBIE 3aKOHOMEPHOCTH U
3BOJIIOLIMH. pe3yabTaThl 3BOJIOLINH;
XapaKTepU30BaTh CUCTEMY JKUBBIX
OpPraHU3MOB KaK pe3ysbTaT 3BOJIIOIUU
Ha 3emiie
Hoxa3arenbcTBa XapaKTEepU30BaTh YCIOBUSI MOSABICHUS
IBOJIOLIMN KUBOI teopun Y. JlapBrHa, 3HaUEeHHE
MIPUPOJIBI. 3BOIIOUUOHHOM Teopuu Y. JlapBuHa B
HayKe; aHaJIM3UpOBaTh U OLIEHUBATh
OcHoBHbIE BKJIAJ] pa3NIUYHbIX 00JacTel Ononoruu
HaIpaBJICHUS B CO3/1aHHE COBPEMEHHOH Teopuu
SBOJIIOLINH 3BOJIIOLUHU, XapaKTEPU30BATh
OcHoBHbIE coJiep’KaHue ¥ 3HaU€HUE COBPEMEHHOM
3aKOHOMEPHOCTH TEOPHUU IBOJIOLUU; OOBSICHITH POJIb U
U Pe3yJIbTaThI BKJIAJT OMOJIOTHYECKUX
3BOJIIOLIMH. TeopHii B GOpMUPOBAHHE COBPEMEHHON
€CTECTBEHHOHAyYHOU KapTUHBI MUPA;
CucreMa 5KUBBIX OOBSCHATH POJIb 3HAHUN 00 OCHOBHBIX
OpPraHM3MOB Kak HaIpPaBJIEHUSAX SBOJIOLUH
pesynbTar B ()OPMHUPOBAHNHU €CTECTBEHHOHAYYHOM
npoiecca KapTUHBI MUpa; XapaKTCPU30BaATh
SBOJIIOIMY Ha 3aKOHOMEPHOCTH HBOJIIOLINH, OOBSICHSATH
3emte. POJIb ECTECTBEHHOT'0 0TOOpa B
IpoLeccax BOJIIOLNHN, IPUBOIUTD
HoBsas cucrema IIPUMEPHI IPOTPECCUBHOTO YCIOKHEHUS
OpTraHU4YeCKOro (I)OpM JKU3HU; XapPaAKTCPU30BATH
MHDA. KpYIIHBIE TPYIIIIbI (TAKCOHBI) 3YKApHOT;
OIIPEACIIATH CYLIECTBEHHBIE IIPU3HAKU
Ocobennoctu HOIyJIAIIMOHHO-
TIOMYIIAIIHOHHO- BUJIOBOT'O YPOBHS OPTaHU3alMH KU3HHU,
BUJOBOTO YPOBHS XapaKTCPU30BaTh KOMIIOHCHTHI,
YKU3HU IIPOLIECCHI, OPTaHNU3ALMIO U 3HAUECHUE
JTAHHOTO CTPYKTYPHOTO YPOBHSI
KU3HU, YMEHUE CPABHUBATH MEXKIY
co00i1 pa3y4HbIe CTPYKTYPHbIE
YPOBHU OpTraHU3alMH KU3HU
Coxpanenmne 6 3HaveHHe Pemrate 3amaun oXpaHbl NpUPOABI ITPU
OonopaszHooOpa3u U3Y4EHHUS OOIIIEHUH C OKpY’KaloIIel cpeioH,
sl HACYIIIHASA MOMYJSILUK U HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS
3ajga4a BU/JIOB. U YMEHHs 110 OUOJIOTHH
YyeJi0BeYecTBa B [TPAKTUYECKON JESITETbHOCTU U




MOBCEIHEBHON KU3HU;
XapaKTepU30BaTh MOHSATHE

I'enodonn n 1 «YCTOMYMBOE pa3BUTUEY», CPABHUBATh
OXpaHa BHJIOB. MOHSATHUS «PEJIKUE
[TpoGiema 2 BUJIBDY U «MCUE3AIOIINE BUJIBIY;
yTpaTsl 00BsICHATH 3HaueHue KpacHo# KHUTH
OHOJIOTrHYECKOr0o
pazHooOpa3usi.
Bcemupnas 2
CTpaTerus
OXpaHbl
MPUPOIHBIX
BUJIOB
buoaorus.11 kaace (3uaca B Hegemro, 102 yaca)
Paznen Kon-Bo Tewmbl Kon- | OcHOBHBIE BUIIBI JESTENBHOCTH
4acoB BO oOyuaromuxcsi (Ha ypoBHE
4acoOB | YHUBEPCAIbHBIX Y4EOHBIX NEHCTBUIN)
Kusoii 8 Opranusm Kak 1 XapakTepu3oBaTh CTPYKTYPHBIE CeHTs0pb
OpraHu3M Kak Ouocucrema. 3JIEMEHTBI, OCHOBHBIE MPOIIECCHI luen
OmoJsiornyeckas OpPraHU3MEHHOTO YPOBHS KM3HHU.
cucremMa [IpuBOINTH KOHKPETHBIE PUMEPHI
MPOSIBJIICHUS] CBOMCTB KU3HH HA
opranu3MeHHOM ypoBHe. CpaBHUBATh
Opranusm Kak 1 0COOEHHOCTH OpPraHU3MEHHOro ypoBHs | CeHTSIOpb
OTKPBITAaS YKU3HHM C 0COOCHHOCTAMH Onoc(hepHOro | 2Hen
Oduocucrema 1 OMOreoLEeHOTUYECKOT0 YPOBHEH.
ITpoueccsl 1 AHanu3upoBaTh ABYHAINPABICHHOCTD Cents0pb
KU3HEAEATELHOC YKU3HHU OPTAaHU3MOB U OOBSCHSTH €€ 2Hen
TH 3HauYeHHe NS HBOMIOUU. OLEeHUBAThH
OJIHOKJIETOYHBIX 3HAUYEHUE OPraHU3MEHHOTO YPOBHS
OpraHU3MOB. KU3HU B
npupojie. OnpenensTs MoHsATHE
CBoiicTBa 1 «OpraHusM». XapakTepu3oBaTh CeHTf{6p],
MHOT'OKJIETOYHBIX OpTraHu3M KakK 6I/IOCI/ICTeMy. HazwsiBaTh 2He)1
OpraHUu3MOB. CYIIECTBEHHBIE TPU3HAKU OMOCHUCTEMBI
«OpraHu3My». AHAIM3UPOBATh U
Tpaucnopt 2 OILICHUBATH POJIb FJIEMEHTOB CeHTS0pb
BEIIECTB B )KUBOM OMOCHCTEMBI «OPTaHU3M» B €€ 3Hen
OpraHu3Me. XKHU3HEIESATEIBHOCTH.
AprymMeHTHpOBaTh
1 OTKPBITOCTh OHOCUCTEMBI «OPraHU3M». | CeHTsOpb
CrcTeMa OpraHoB OnpenensTb NOHATHE «TOMEOCTa3». 3uen
MHOTOKJIETOYHOT XapakTepu3oBaTh NPOLECCHI PETYIISALUN
0 OpraHm3Ma PaCTUTENBHOTO U YKUBOTHOTO
Perysuus 1 opranuszma. CpaBHUBATH MPOLECCHI Centsopsb
IPOLIECCOB perymsiiiii Y MHOTOKJIETOUYHBIX duen
KI3HEIEATENBHOC OJIHOKJIETOYHBIX OPraHU3MOB.
TH HazwiBaTh 11 OOBSACHATH CYIIECTBEHHBIE

MIPHU3HAKHU OJHOKJICTOYHBIX




OpPraHu3MOB

OpraHu3MoOB. XapaKTepU30BaTh
IIPOLIECCHI KUZHEAEATEIILHOCTH
OJTHOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTh IPOLECCH TMHOLIUTO3a U
(aromuTosza. OOBACHIATH 3HAYCHUE
oTKpeITUS (arouutosza U. U.
MeUHUKOBBIM 715l IOCTPOEHUS TEOPUH
ummyHuTeTa. OOBSICHATH POJIH
OpPraHOUJOB OJITHOKJIETOYHBIX
OpraHU3MOB

B UX IepeIBUKCHUU. AHAIU3UPOBATh U
OLICHUBATh POJIb TAKCHUCA Y
OJTHOKJIETOYHBIX OPTaHU3MOB.
XapakTepus3oBaTh poib
OJTHOKJIETOYHBIX OPTaHU3MOB B
npupoje. XapakTepu3oBaThb
MHOTroo0pa3re MHOTOKJIETOYHBIX
opranu3moB. [IpuBoauThs npruMepsl
CIeLMaIn3aly TKaHEH U OPraHoB Yy
pacTeHuii, TpuOOB U KUBOTHBIX.
XapakTepru30BaTh 3HAYEHUE

oOmeHa BemiecTB. CpaBHUBATh
pe3yJIbTaThl IPOLIECCOB ACCUMUIISILIUU
U quccuMuisiuuu. HasbiBathb
BaKHEHILINE POLECCHl aCCUMMJISALIUU.
XapakTepu30BaTh U CPABHUBATH
a’pOOHBIN 1 aHA3POOHBIN THUITEI OOMEHA
BEILIECTB Y oprannu3mMoB. Ha3piBath 1
KpPaTKO XapaKTepU30BaTh CUCTEMBbI
OpraHOB KMBOTHOT'O OpraHU3Ma.
AprymMeHTHpOBaTh CJI0KHOCTb
CTPOEHUS U CIIEUPUUHOCTh
KHU3HEJEATEIbHOCTU MHOTOKJIETOYHOTO
opraHusma. ApryMeHTUpOBaTh
HE00XO0IMMOCTb MUTAHUS [
OpPraHU3MOB.

HazbiBaTh TUIBI NUTaHUS OPTaHU3MOB U
WUTIOCTPUPOBATh UX IIPUMEPAMH.
CpaBHUBaTh CLIOCOOBI MOTYYEHUS
IIUTATENBHBIX BEIIECTB BOAOPOCISAMU U
BBICIIMMHU PACTEHUSMHU.
XapakTepu3oBaTh MHOrooOpasue
Croco00B JOOBIBAHUSI UL Y
MHOTOKJIETOYHBIX JKHUBOTHBIX.
[IpuBoauTH

MIPUMEPHI JKUBBIX OPTraHU3MOB C
Pa3TUYHBIMU TUIIAMU [TUTaHUS

PasMHoskenune nu
pa3BuTHe
OPraHU3MOB

PasmuoxxeHune
OpraHU3MOB.

XapakTepru30BaTh Pa3MHOKEHUE
OpPraHM3MOB KaK UX
camoBocrpoussenenre. HaspiBats

Cents0pb
duen




O1m1010TBOpEHUE
M €ro 3Ha4YeHUE.

NuauBunyansHOE
pa3BUTHE
MHOTOKJIETOYHOT
0 OpraHu3Ma —
OHTOI'CHE3

Pocrt u paszsurue
OopraHusma

OCHOBHBIE TUIIbI PA3MHOXKEHUS.
[IpuBOAUTH KOHKPETHBIE IPUMEPHI
pa3HbIX (hopM OecroIoro pasMHOKEHUS
y pacTeHui u KUBOTHBIX. OOBICHATH
HIOHATHS «KJIOH» U «KJIOHUPOBAHHE».
OuenuBath

3Ha4YeHue 0eCI0I0ro pa3MHOKEHUS JUIs
MIPUPOJIBI U TS YEeTIOBEKaA.
XapakTepu30oBaTh OMOJOIHUECKOE
3HAUEHUE M0JI0BOI0 PA3MHOXKEHUS

1 o1u1010TBOpeHus. OOBSICHATh
CBOWCTBA 3UTOTHI. BEIABIATH
CYIIECTBEHHbIE IPU3HAKYU Pa3IHUUL
MIOJIOBOTO M OECIIONIOTO Pa3MHOKECHHUS.
PackpbiBaTh OuoIOrHUecKoe
MIPEUMYIIIECTBO II0JIOBOIO
Pa3MHOXKEHUS.

XapakTepu30BaTh HA KOHKPETHBIX
pUMepax MOHATHUS «II0T» U «II0JOBOM
npu3Hak». OOBACHATH POJIb MEPBUUHBIX
¥ BTOPUYHBIX MTOJIOBBIX IPU3HAKOB B
npolieccax KHU3HeACATeIbHOCTH
KHUBOTHBIX. OTIpeAEATh MOHIATHE
«OIIOJIOTBOPEHUEY. XapaKTepU30BaTh
3UrOTYy KaK Ha4aJbHBIN Tal KU3HU
opranusMa. Pasnnyare HapyxHoe U
BHYTpPEHHEE OIUIOJ0TBOPEHHUE,
IPUBO/IUTH KOHKPETHBIE IPUMEPBHI.
ApryMeHTHpOBATh IPEUMYIIECTBA
BHYTPEHHET0 OILUIOI0TBOPEHHUS IIepe]
Hapy>XHBIM. [I[pUBOTUTH IPUMEPHI
UCIIOJIb30BaHUS HCKYCCTBEHHOTO
OILJIOJIOTBOPEHUS B PACTEHUEBOJICTBE U
KMBOTHOBOJICTBE. XapaKTepH30BaTh
3Tarnbl ABOMHOTO OIJIOJOTBOPEHUS Y
IIBETKOBBIX PACTEHHUI U €ro
Ouosnoruueckoe 3HaueHue. OnpenensTh
HIOHSATHS «OHTOT€HE3», «IMOPHOTEHE3).
HaspiBaTh nepropl OHTOTEHE3A.
Ha3piBaTh nepBUYHbIE KIETKH,
oOpa3zyromuecs Mpy JEJICHUH 3UTOTHI B
Hauasie pa3BUTHS HOBOT'O OpraHu3Ma.
XapakTepu30BaTh Tanbl SMOpHOreHe3a
(IpobneHue, racTpysAILUIoO,
muddepernmanuio). OObACHATH
3aBHCUMOCTH Pa3BUTHUS SMOPHOHA OT
Ha-

CJIEZICTBEHHOT'O MaTepHala 1 yCJIOBUN
BHEIIHEN cpefipl. XapaKTepu30BaTh
0COOEHHOCTH pa3BUTHsI OPraHU3MOB B
MTOCTAMOPHUOHATBLHBIN TIEPUOT.
CpaBHMBATB CTAJIMH Pa3BUTHS

CeHts10pb
4uen




OpPraHU3MOB C MOJIHBIM U HEMOJIHBIM
npeBpanieHueM. AHaIM3UpPOBaTh
CTaJIUU Pa3BUTHS 3apOJIbIIIa

y MO3BOHOYHBIX. DOPMYITHPOBATH
3akoH bapa. BbIABIATH 3aBUCUMOCTH
OHTOT'€HE3a OT FEHETHUYECKOMN
uH(bOpMaInK, coAepKallencs: B 3UroTe.
AHanu3upoBaTh U OLIECHUBATH
HEraTUBHOE BIUSHNUE HUKOTHHA,
AJIKOTOJIs1

U HApPKOTUYECKHUX BELIECTB HA Pa3BUTHE
3apojiplilia yejaoBeka. Mcnonbs3oBaTh
uH(GOPMaILMOHHBIE PECYPCHI IPU
MOITOTOBKE JTOKJIAJIOB, pedeparTos,
COOOIIICHUH O MPUYMHAX HAPYIICHUH
sMOpHOreHesa

OcHOBHBIE
3aKOHOMEPHOCTH
HACJIeIOBAHUA
NPU3HAKOB

13

I'emetnka —
HayKa o
HacJIeIOBaHUH
CBOMCTB
OpraHu3MOB.

1

3

['uGpunonoruuec
KUU METON
HCCJICTOBaHUS
HACJICICTBEHHOCT
u

I'eneTnueckue
3aKOHOMEPHOCTH,
OTKPBITBIE

I'. Menngenem.

HacnenoBanme
MIPU3HAKOB IIPH
JTUTHOPUTHOM

51
MOJUTHOPUIHOM
CKpELIMBAaHUH.

Hacnenosanue
npu
B3aUMOICUCTBHU
TE€HOB.

I'ean
XPOMOCOMHas
Teopus
HaCJICJICTBEHHOCT
H.

OrnpenensaTs NOHITHS
«HACJIEICTBEHHOCTb)» U
«M3MEHYMBOCTHY. KpaTtko
XapaKTepU30BaTh UCTOPHIO
MPEJCTABICHUI YEI0BEYECTBA O
MEXaHU3Me MepeJayn HaclleJCTBEHHbBIX
IIPU3HAKOB OT POJIUTENEH
notToMkaM.Ha3bIBaTh OCHOBHBIE
IIOJIOJKCHMS MCCIICAOBAHMIA,
npoBeAeHHbIX ['. Menaenem.
Ornpeaenars MOHITHE «T'CH.
PackppiBaTh NpeanoCbUIKN CO3AaHUS U
OCHOBHOE COAEPKaHNE XPOMOCOMHOM
Teopuu HacneACTBeHHOCTU. OOBSICHATh
TIOHSATHUS «T€HOTHUID, «(HEHOTUID
«reHO(OHTY, «TEHOM).

CpaBHHUBATH TTOHATHUS «TEHOTHUIT»,
«TE€HOMY, «T€HO(OHI» U BBIABIATH UX
paznuuns. OObSACHATH MOHITHE
«MU3MEHYUBOCThY. PackphiBaTh
0COOCHHOCTH MEXaHU3Ma
MOAN(GUKAITMOHHOW U3MEHYHBOCTH,
npUBOIUTH puMepbl. OOBSACHATH
TOHATHE «MOJUDUKAIIHS.
Xapaktepu3oBaTh Ha-

CJIEICTBEHHYIO M3MEHUMUBOCTD U €€
tunbl. CpaBHUBATH IPUUYUHBI
BO3HUKHOBEHHSI KOMOMHATHBHOM H
MYTallMOHHOW U3MEHYUBOCTH.
XapakTepru30BaTh TUIbI MYTAIUH.
Onpenenars NOHITHS
«MmyTareHes»,«myraren». OObICHITH
OCHOBHBI€ IOJIOKEHHUS 3aKOHA
TOMOJIOTUYECKHUX

PsIOB HACJIEICTBEHHOM M3MEHYHBOCTH.




JlaBaTh OIIEeHKY BKJIaJla y4eHus H. W.
BaBunosa 0 3aKOHOMEPHOCTAX M3MEHYNBOCTY B
Guonornyeckyto

Hayky. lNpoBoanTb HabnogeHus B xoae
BbINONHeHUs nabopaTopHon pa-

60ThbI.

I'eneTuka nomna u
HacJeI0BaHuE,
CIIEIUICHHOE

HacnencrBennnie
0oJ1e3HU
YeJI0BEKa.

OTHYSCKHE
ACIEKTHI
MEIULIMHCKON
T€HETHKHU.

®DakTopsl,
OIpeeIAIOINe
310pPOBbE
4eJI0BEKa

Ctpoutb BapHallMOHHYIO KPUBYIO
U3MeHYMBOCTU. DUKCUPOBATH U
00CyX1aTh pe3yabTaThl paboThl, JeNaTh
BbIBOJIbI. COOIII0/1aTh TIpaBUiIa

paboThl B kKaOuHeTe, 0OpaIeHus ¢
71a00paTOPHBIM 000PYIOBAHUEM.
HaspiBath cymiecTBeHHbIE OCOOCHHOCTH
THOPUIONIOTHYECKUX HCClIeIoBaHui [ .
Menpens. AHanIu3upoBaTh pe3ysbTaThl
OTIBITOB 110 MOHOTUOPHUIHOMY
CKpelmBaHnio. Mcnop30BaTh
TeHETUYECKYIO0 TEPMUHOJIOTUIO

U CUMBOJIUKY. OOBSACHITH IOHATHE
«amensy». PopMyIupoBaTh 3aKOH
JOMHHHUPOBaHMSI (TIEPBBINA 3aKOH
Mewnpensi), NIpUBOAUTH IPUMEPBHI.
®opMyIMpOBaTh 3aKOH pacUIeIICHUs
(BTOpO¥ 3aK0H MeHens), IPUBOIUTD
npumepbl. OOBSCHATH CYILIHOCTb
npaBuiia YUCTOTH raMeT. COCTaBIATh
3JIEMEHTapHbIE CXEMbI CKPELIUBAHUS.
Pemarbreneruueckue

3a/1a4i. AHaIU3UPOBAThH PE3YIIbTAThI
OTIBITOB 10 IUTHOPUIAHOMY
CKpelrBaHuo. @opMyaupoBaTh 3aKOH
HE3aBUCHUMOTO HaCleOBaHUS
MIPU3HAKOB (TpeTHii 3aKkoH MeHnzens).
XapakTepu3oBaTh OCOOCHHOCTH

1 3HaYCHHE aHAIU3UPYIOLIETO
ckpemuBanusg. OObSICHITH IPUUUHY
OTKJIOHEHHS! PE3yJIbTaTOB OIBITOB IO
TUTUOPUIHOMY CKPEIIMBAHUIO OT
CTaTUCTUYECKHX 3aKOHOMEPHOCTEM.
HazpiBaTh IpUUYMHY CIETIEHHOTO
HacyenoBaHus reHoB. OOBSACHATh
CYILIHOCTb KPOCCHHIOBEpA.
Hcnonb30BaTh TEHETUYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIMKY. Pemarp
TeHeTUYECKUE 3a7]aui. AHAIM3UPOBATh
CYILIHOCTb SIBIEHUI HETIOJIHOTO
JOMUHUPOBAHUS

1 KOJOMUHUPOBAHUS, TIPUBOUTH
npumMepbl. OOBACHATH ONpeeIeHIe
rpymni kposu B cucreme ABO.
AHanM3upoBaTh CYITHOCTD SBICHUIN
KOMJIEMEHTApHOCTH, SIHCTa3a U




MOJINMEPHH, TPUBOIUTH IIPUMEPBI.
OnpenensiTh MOHATHE «IOT,
PacKpbIBaTh MEXaHU3M OIpEIeICHUS
0JIa y MJICKOTIMTAIOIINX U YEeJIOBEKA.
CpaBHUBATH MOJIOBBIE XPOMOCOMBI
(X1 Y) no o0beMy reHeTU4eCcKOi
uHpopmaIuu u 00BACHATH
OMOJIOTUYECKYIO POJTh X-XPOMOCOMBI.
XapakTepru3oBaTh 0COOEHHOCTH
HACJICIOBaHUS MPU3HAKOB, CIICTIEHHBIX
C MOJIOM, IPUBOJUTH IPUMEPHI.
[TosicHATh HacTenOBaHNE TEMODUITHH Y
yenoBeKa. ApryMeHTHPOBATh
HEJOMYCTUMOCTh OJTM3KOPOJCTBEHHBIX
OpakoB BBHJly pUCKa IIepelaun
HacCJEeACTBEHHBIX 3a00JI€BaHUM.
XapakTepu3oBaTb 0COOEHHOCTHU T'eHe-
TUKH 4YestoBeka. OnpenensaTh MOHITHE
«kapuoTuy. OIIeHUBATh POJIh
U3YYEHHUs KapUOTHUIIA YETIOBEKA B
MEMIIMHCKUX UCCIICIOBAHMSIX.
XapakTepru30BaTh MPUUHHBI
coOCTBEHHO HACIIEJICTBEHHBIX 00JIe3HeN
U MYJIbTH(AKTOPHBIX 3a00JI€BaHUH,
PUBOUTH UX TIPUMEpHIL. [I[puBOAUTH
KOHKPETHBIE PUMEPHI TeHHBIX U
XPOMOCOMHBIX 00JIe3HEH, 0OBICHATH UX
OPUYUHBL. APTyMEHTUPOBATh
HE0OX0IMMOCTh MPO(PUITAKTUKH
HACJIEJICTBEHHBIX 3a00JI€BaHMI KaK
OCHOBHOTO CPE/ICTBA UX
npenynpexaeHus. Ha3zeiBath Mepsbl
PO HIIAKTUKH HACIIEICTBEHHBIX
3a0oneBanuil yenoseka. Onpeaensits
TTOHSTHSI «MYTaIHsD)
«MyTaren»,«MytareHesy». Paznuuath
TCHEPATUBHBIC U COMATUYICCKUE
MYyTalluu.

HaspIBaTh OCHOBHBIC HOHH3UPYIOIIHE,
XUMHYECKHUE U CTIOHTAaHHBIE MyTareHbl.
OOBACHATH MEXaHU3M BO3JIEHCTBUS
pa3IMYHBIX MyTareHOB Ha OPTaHU3M
yenoBeka. Ha3zpiBaTe peameT u 3a1a4n
MEIUITUHCKOMN

reHeTukr. OOOCHOBHIBATH
HE00XO0IMMOCTb MENKO-
TCHETHYECKOTO KOHCYJIBTHPOBAHMSI.
[TpoBOANTH OIEHKY STUYECKUX
ACTICKTOB MCCJICIOBaHUH B 001aCTH
MEIUIIMHCKOM TeHETUKH. PacKphIBaTh
KITFOUEBBIC ITOJIOKCHHSI OMOITUIECKOTO
KoJieKca. XapaKTepu30BaTh poilb




TEHOTHIIA B TIOIIEP)KaHUH (PU3UUECKOTO
U TICUXUYECKOTO 3/I0POBbsI UEJIOBEKA.

OcHoOBHBbIE HzmenuuBocth — | 1=1 OOBSCHATDH MOHATHE «U3MEHYHBOCTHY.
3aKOHOMEPHOCTH BAOKHENIIEE PackpbiBaTh 0COOCHHOCTH MEXaHU3Ma
U3MEHYMBOCTH CBOMCTBO MOIU(UKAIIMOHHOM U3MEHYHUBOCTH,
OpraHU3MOB. PUBOAUTE IpUMepbl. OOBACHATH
MOHSTHE «MOAU(PUKALIN.
XapakTepu30BaTh HACIIEICTBEHHYIO
Mmuoroo6pasue 1 M3MEHYMBOCTH U €€ TuIlbl. CpaBHUBATh
dbopm MPUYNHBI BO3SHUKHOBEHHUS
U3MEHYMBOCTH Y KOMOMHATUBHON M MYTaIlMIOHHOM
OpraHu3MOB. M3MEHYMBOCTH. XapaKTEepPU30BaTh TUIIbI
MyTanuii. OnpeaensTh NOHATHUS
Hacnenctennas | 1 «MyTareHes» u «myraren». OObsSICHSITH
U3MEHYHUBOCTD U OCHOBHBI€ IT0JIOKEHHUS 3aKOHA
€€ TUIIBI TOMOJIOTUYECKUX PSIIOB
MHuoroo6pasue 1 HACJIC/ICTBEHHOU
TUIIOB MyTaHHfI. U3MCHYHNBOCTH. I[aBaTI) OLICHKY BKJIaaa
MyTarensl, ux 1 yuenus H. 1. BaBunosa o
BIUSHUE HA 3aKOHOMCPHOCTAX U3SMCHYUBOCTU B
JKUBYIO IPUPOLY 6I/IOJ'IOFI/I‘IGCKYIO HAYKYy. CTpOI/ITB
U 4YeJI0BEKa. BapuanMOHHYIO KPUBYIO
U3MEeHYUBOCTH. DUKCUPOBATH U
PazButue 3Hanus | 1 00CyX/1aTh pe3yabTaThl padoThl, AeNaTh
0 BBIBO/IbI
HACJIEICTBEHHON
U3MEHYMBOCTH
Cenexkuus u I'eneTnueckue 1=1 Ornpenenarb NOHATHE «CENEKLUD.
OMOTEXHOJIOTUsl OCHOBBI ApPryMEeHTHpPOBATh OTOKJECTBICHUE
Ha cay:k0e CEIEKIUH. H. V1. BaBHJIOBBIM CENEKLIHHU C
YyeJi0BeYecTBa «3BOJIIOLIMEH, HATTPABIIIEMOM
yenoBekom». Ha3biBaTh 3a1aun
Bxnag H. 1. 1 CeNeKIMU. XapaKTepru30BaTh
Basuiiosa B UCKYCCTBEHHBIN
pa3BuTHe 0TOOp KakK OJIMH U3 OCHOBHBIX METO/IOB
CEJIEKLUU. cenekuuu. OOBSACHATD
NOHSTHE«TUOpUIN3aLusS». PackpbiBaTh
CYIIIHOCTh COBPEMEHHBIX METOJIOB
TUOPUAM3AIIH: MOJEKYIIPHON
JlocTrKeHHst 1 rubpuamzanyu (in vitro), MyrareHesa u
CeNIeKIUU MNOJINIUTOUANH. XapaKTepU30BaTh
pacTeHui u SIBJIEHHUE TeTepO3Kca U MPUBOIUTH €r0
YKUBOTHBIX npumepsl. Ha3plBaTh IEHTPBI
Buorexnonorus, |1 MIPOUCXOXKACHUS KYJIbTYPHBIX
€€ HalpaBJIeHHs U pactenuii. CpaBHHBaTh 0COOEHHOCTH
3HAYEHHE. TIEPBUYHBIX U BTOPUYHBIX IIECHTPOB
MPOUCXOKACHUS KaK HICTOUHUKOB
I[OCTI/I)KCHI/ISI 1 KYJIBTYPHBIX BUI0OB paCTeHHfI.
OHMOTEXHOJIOTUU U ApFYMCHTI/IpOBaTB CO3MJAr0UIyHO pOJIb
YTHYECKUE YECJIOBEKA B IIOSIBJIICHUHN MHOFOO6pa3I/I$I

ACIIEKTEI €€
HUCCIIENOBaHUN

(hopM KyIbTYPHBIX pACTCHHI Ha 3emMIie.
Ouenusars Bkiaag H. Y. Basuiiosa B




OMOJIOTHYECKYIO HAYKY

IapcTBO
Bupycsl, ero
pa3HooOpa3ue
U 3HAYEHHE

Hexnerounrie
OpraHu3Mbl —
BHUPYCHI.

Crpoenue u
CBOMCTBA
BHUPYCOB.

Bupycusie
3a00JIeBaHUs.

Opranu3MeHHbII
YPOBEHb KH3HU U
€ro poJib

B IPHPOJIE

ApPTyMEHTHPOBATh MPUIHHBI OTHECECHUS
BUPYCOB K KMBBIM OpraHH3MaM.
XapakTepru30BaTh OTINYUTEIbHBIE
0COOCHHOCTH CTPOCHHUS U Pa3MHOXKECHUS
BUPYCOB. OOBSCHIATh MEXaHU3M
MPOHUKHOBEHUS BUPYCa B KJIETKY.
XapakTepru30BaTh IMIOTE3bI O
IIPOUCXOXKICHUN BUPYCOB.
Hcnonp3oBaTh HHPOPMALMOHHBIE
pecypcChl Ui MOATOTOBKH JTOKJIA 0B,
pedeparoB, cooOIIeHN 0 BUpycax —
BO30yaMTEIAX 3a00JI€BaHU PaCTCHUH,
YKUBOTHBIX, yesioBeka. [IpuBoautsb
KOHKPETHbIE IPUMEPbI BUPYCHBIX
SIUJEMUN B HCTOPUM YEJIOBEYECTBA.
HasbiBaThs BupycHbIe 3a0051€BaHUS
YKUBOTHBIX U PACTCHUH, OLICHUBATh
MPUHOCUMBINA UMU YIIEpO CENbCKOMY
x03sicTBY. OnpenensTh MOHATHS
«bakTepuodary,

COIHASMUSY, «IaHgeMus», «BUUy,
«CIIN/». AnanusupoBaTh CTpOEHUE
BupruoHa BUY

U MEXaHU3M UH(ULIMPOBAHUS UM
KJIETOK X03ssmHa. OOOCHOBBIBATH
cobroieHre Mep PO HITaKTUKH
BUPYCHBIX 3a0oneBanuii. Ha3piBath
mepsol npodunaktiuku CITNda.
OO0cyx1aTh UCTOPHUIO PA3BUTHS HAYKHU O
BUpYyCaxX — BUPYCOJIOTHH.
XapakTepru30BaTh TOCTUKECHUS
BUPYCOJIOTHH B

HACTOSIIIIEE BPEMSI

Crtpoenue
JKUBOM KJIETKH

N3 ucropun
pa3BUTHS HAYKH O
KJIETKE.

Knerounas
TEOpHs U €€
OCHOBHEIE
MTOJIOKEHHS.

CoBpeMeHHbIE
METOJBI
IUTOJIOTUYCCKHUX
HCCIeI0BaHUM

OnpenensiTh MOHATHE KIETKaY.
XapakTepu3oBaTh 0OCOOCHHOCTH
KJIETOYHOTO YPOBHS OpraHHU3aINH
JKA3HU, OOBSICHITE €r0 B3aMMOCBS3h C
MOJIEKYJISIPHBIM U OpTaHU3MEHHBIM
ypoBHsIMU. Ha3wIBaTh CTPYKTYpHBIE
KOMIOHEHTHI KiieTku. [IpuBoauTh
JIOKa3aTeJIbCTBA TOT'0, YTO KIIETKA
SIBJIICTCS )KMBOM CHCTEMON —
ouocucTeMoii. Ha3piBaTh OCHOBHEIE
MIPOLIECCHI KUZHEEATSILHOCTH KIIETKU.
XapakTepru30BaTh BaXKHEUIIINE
COOBITHS, TIPEIIIECTBYIOIINE
MOSIBJICHUIO JKM3HU Ha 3eMIIe.
XapakTepru30BaTh CBONCTBA MEPBUYHBIX
KieToK. Ha3eIBaTh 3Tams! BOJIIOINUN
KJIETKH.

O1eHNBaTh POJIb YCIIOBUH CpeIbl




MOJIOZO 3eMJIM B DBOIIOIINU KJIETKH.

OcHoBHble yactu | 1 AHanu3upoBaTh POJIb reTePOTPOGHOTO
KJIETKHU. ¥ aBTOTPO(HOro TUMOB 0OMeHa
[ToBepxnoctubit | 1 BEIIECTB B 3BOJIFOLIUU KJIETKH.
KOMILJIEKC HazbiBaTh npuuuHbI reTepoTpoPHOCTH
KJIETKH. MEePBUYHBIX KJIIETOK. APrYMEHTUPOBAThH
IPEUMYILECTBA dYKAPUOTHUECKOMN
Hurommazmanee | 1 KJIETKU B DBOJIIOLIUHU KU3HU.
CTPYKTYpHBIE XapakTepru3oBaTh MHOT00Opasue
KOMITOHEHTHI. KJIETOK B XKMUBOM Mupe. Ha3biBath
HememOpanubie 1 OCHOBHO€ OTJINYHE KIIETKH 3YKAPUOT OT
OPTaHOHIbI KJIETKU IIpoKapuoT. [IpuBoauts
KJIETKH. pUMEPHI TPOKAPUOTUYECKHUX U
JYKapUOTHUYECKUX OPTaHU3MOB.
Mem6paHHbIe 1 HaspiBaTh OTIIMUUTENBHBIE TPU3HAKU
OPraHOMIbI pactuTenbHOM KiIeTku. Ha3piBaTh
KIIETKU OTIUYUTETIbHBIE 0COOCHHOCTH
YKUBOTHOM
JIBymem6panusie | 1 KJeTKU. OOBACHATH MOHATHE «TKAHDB.
OpTaHOUIBI HaspiBath TUITBI TKAHEN PACTUTEIBHBIX
KIIETKU Y ’KUBOTHBIX OPTraHU3MOB.
Snepuas cucrema | 1 XapakTepu3oBaTh CHEIUATU3AIUIO
KIIETKH TKaHEH 1O BBITOJHIEMbIM UMHU
Xpomocomsl, ux | 1 ¢bynkuusM. HaszeiaTh 1
CTpOeHNe 1 XapaKTEepU30BaTh YaCTH KIIETKH.
dyHKIMA. Paznuuars mocTosiHHBIE U
HEIMOCTOSIHHBIE KOMIIOHEHTBI KJIETKHU.
OCOBEHHOCTH 1 Paznuyarh MOHATHS «9aCTH KIETKU» U
KIETOK «OPTaHOU[IbI KIETKN».
NPOKApPHOT. XapakTepu30BaTh CTpPOSHUE U PYHKIIUU
MOBEPXHOCTHOTO KOMILJIEKCA KJIETKH.
TMIHOTE35L O 1 PackpriBaTh cTpoeHUE OHOTOTUUECKON
IPOUCX OKICHHUH MeMOpaHbI.
5yKapHOTHUECKOI XapakTepu3oBaTh CTPOEHUE U 3HAUCHUE
KIIETKH. KJIETOYHOT O s/1pa. PackpbIBaTh
3HaUYE€HHE XPOMAaTHHA B SAPE KIETKU.
KieTka KaK 5Tar 1 OOBACHATD B3aUMOCBS3b MEXIY
>BOJIIOLIAHN JKH3HH MOHATUSIMU «XPOMATUH» U
B HCTOPHH «XpoMocoMay. XapakTepu30BaTh
Semmm CTPOEHHUE U
CBOMCTBA IUTOIJIA3MbI KJIETKH.
Ha3piBaTh OpraHonibl ¥ BKIIFOUEHUS
nutoriazMbl. OOBSICHATE Pa3THIHs
MOHSATUHN «LIMTOILJIa3Ma» U
«ruanormiazmMay. BeISBISATE oTIHYuMs
KJIETOK IPOKAPUOT U SYKAPHUOT.
AHaMM3UpOBaTh U CPAaBHUBATH
OCHOBHBI€ MOJIOKEHUS TUIIOTES O
MIPOVCXOXKACHUN DYKApHUOT
IIpoueccsl Knerounsrnii mukn | 1=2 XapakTepru30BaTh 3HAYEHUE
JKM3He/AesTeJIbHO pa3MHOkeHus KieTku. OnpenensiTh

CTH KJIIETKH

MOHITUS «KJICTOYHBII TOUKID», «MHTO3)»,




Henpsmoe
JIEJICHNE KIIETKU
— MHUTO3

Meiioz —
PEAYKITMOHHOE
NEJICHNE KIIETKU.

OO6pa3oBanue
MY>KCKHX TaMeT

«uHTepdaza». HazpiBaTh 1
XapaKTepU30BaTh ITAIbI KIETOYHOTO
[UKJIa. XapaKTepru30BaTh OCHOBHOM
MpU3HAK UHTEP(HA3HON KIETKH.
OOBACHATH OMOJOTUYECKOE 3HAYCHHE
uHTepdaszel. OnpenensiTh MOHATH
«KApUOKUHE3» U «IIUTOKHHE3.
XapakTepru30oBaTh CTAJUH KIETOYHOTO
nenenus (dpazpl M). OOBACHITH
TIOHSATHSI «arlONTO3» U KHEKPO3Y.
CpaBHUBaTh IPUYUHBI THOEIH KIIETOK

CIIepMaToreHes. BCJIE/ICTBHE aIlONTO3a U HEKPO3a.
Pa3znuyaTh NOHATHS «CHIEPMATOTeHE3» U
O6pasoBanue «OOT€HE3». AHAJIU3UPOBATH U
JKEHCKHUX raMeT OLICHUBATh 6I/IOJ'IOFI/ILICCKYI'O POJb
— OOreHes. Melio3a. OnpeaensaTs NOHITHE «MUTO3Y.
HasbiBaTh 1 XapakTepus3oBaTh
KieTounsIii ¢a3el MmuT03a. OOBICHATH
YPOBEHb OMOJIOrM4ecKoe 3HaYeHHE MUTO3A.
OpraHM3aIUK Ornpenenarb NOHATHE «MEN03».
KUBOIT MATEPHH U HazpiBaTh 1 XapakTepu30BaTh )KEHCKUE
ero poiib B U MYXCKHE TI0JIOBbIE KJIETKH,
IpHUpOJIE JUTIJIOU]THBIE U TaIJTIONIHBIC KIIETKH
OpraHu3MOB. XapaKkTepHU30BaTh U
CpPaBHUBATH MEPBOE U BTOPOE JCICHUS
Meiio3a, 1enaTh BHIBOIBI.
XapakTepu30BaTh MEPUOIbI
(hopmupoBaHus
KEHCKHUX U MY>KCKHX TOJIOBBIX KJIETOK.
OnuceiBath 3Tansl GOPMUPOBAHUS
cnepMaro3ou10B. Ha3piBaTh OCHOBHOE
pasnu4mre NpoLeccoB
CIiepMaToreHe3a U OOreHe3a
MoJiexyJIsIpHbIT OcHoBHbIE XapakTepru3oBaTh 0COOEHHOCTh
COCTAB KUBBIX XUMUYECKHE MOJIEKYJIIPHOTO YPOBHS OpraHHU3aluu
KJIETOK COEIMHEHUS *KU3HU. Ha3pIBaTh CTPYKTYpHBIE
YKUBOU 3JIEMEHTHI MOJIEKYJISIPHOTO YPOBHSI
MaTepuHu. KU3HU. XapaKTepu30BaTh
Ouosornueckre QyHKIUN BaKHEUIITNX
XuMu4eckue MakpoMoJieKyJl. Ha3biBaTh OCHOBHBIE

COE€IMHEHUS B
JKUBOU KJIETKE.

Oprannueckue
COEIUHEHUS
KJIETKH — yTJIe-
BO/JIbI.

JIunuael u Oelku.

Hyxkneorunas! n
HYKJICHUHOBBIE

MIPOIIECCHI MOJIEKYIIIPHOTO YPOBHS
KHU3HHU. XapaKTepU30BaTh
OpraHU3aII0 MOJICKYJIIPHOTO YPOBHS
KHU3HH.

O1eHUBATh B3aUMOCBSI3b OMOCHCTEM
MOJIEKYJISIPHOTO U KJIETOUHOTO
YPOBHEH KU3HHA HA KOHKPETHBIX
npuMepax. XapaKTepru30BaTh 3HAUCHUE
MOJICKYJIIPHOTO YPOBHS JKU3HU B
ounoctepe. HazpiBaTh HEOpraHuueckue
BEIIIECTBA KJIETKH. XapaKTepru30BaTh
3HAYCHUE BOJIbI B )KUBOH KIICTKE.




KHCJIOTBHI. HasbiBaTh opranuyeckue BemecTna
KomMnakrusamms 1 KieTku. OnpenensiTh MOHATUS
mosekyn JIHK B «MOHOCAXapUJIBI» U «IIOJIMCAXAPUIBD».
A7Ipax KJIETOK PackpeiBaTh 3HaU€HUE YIIIEBO/OB B
JyKapuoT. KUBOM KJleTKe. XapaKTepu30BaTh
MHOTr000pa3ue JUMHUIO0B U X 3HAUYCHHUE
Pubonyknennoss! | 1 B Ki1eTke. OOBSACHSITH CTPOECHUE
€ KUCJIOTBI: MOJIEKyJ OelKa Kak IOJH-
MHOT000pasue, MEpPHBIX COeIMHEHUH, COCTOALIUX U3
CTPYKTypa u aMHHOKUCIIOT. CpaBHUBATH (GYHKIIUN
CBOICTBA. (UOPMILIAPHBIX U TIOO0YIAPHBIX
0enKOB. APryMEHTHPOBATh BAXKHYIO
HacnenctBennas | 1 poJib O0eTKOB-(hEpMEHTOB B KUBOMU
uH(popMaIus, ee KkieTke. DopMUpOBATH MOHATUE O
XpaHEeHHe CTPOCHUH HYKJICMHOBBIX KHCIIOT.
¥ TIepe/aya. XapakTepu30BaTh COCTaB HYKJIEOTUOB
JHK u PHK. XapakrepuzoBatb
MoneKkyspHbIE 1 cTpykTypy motiekyisl [JHK, Ha3piBaTh
OCHOBBI '€Ha U HMMCHA YUCHBIX, YCTAHOBHUBIIUX €C.
TCHETUUYCCKUN O6CY)KI[8.TB MCXaHH3M U
KO OMOJIOTMYECKOE 3HAUCHHE PETUTUKALINH
JTHK. O0bscHATH 3HaYCHHE MaTPUYHOMN
¢ynkuuu neneit JJHK.
XapakTepus3oBaTh CTPYKTYPY MOJIEKYII
PHK. Paznuuats ¢popmel Moniekyn PHK,
Ha3bIBaTh UX OCHOBHBIE (DYHKIIUU B
KJIeTKe. Pemate nuronaoruueckue
3anaun. OOBSICHITH CTPYKTYPY H
CBOMCTBA XpOMAaTHHA.
XapakrepuzoBaTh poib JJTHK u 6enkor
B COCTaBe XxpomaTuHa. Paznuyate u
Ha3bIBaTh ()YHKIIMHU TUCTOHOBBIX U
HETUCTOHOBBIX OCIIKOB B XpOMOCOME.
OOBACHATH 3HaYEHHE KOMITAaKTU3AIIUH
(ctmpanuzaium) XpoMoCOoM.
OO6c¢cyxaarb ciocOOHOCTh XPOMOCOM K
yIIBOEHUIO (CaMOBOCIIPOU3BEIECHUIO).
HaspiBaTh 11 aHaTU3UPOBATH TTIABHYIO
(OYHKIIMIO XpOMOCOM
Xumuyeckue 13 bruocunres 1=3 AKTyanu3upoBaTh MOHATUS «OOMEH
npoiecchbl B OEJIKOB B KUBOU BEILECTBY, IJIACTUYECKHUIT OOMEH,
MOJIEKYJISIPHBIX KJIETKE. «hotocunTe3». Onpenenars NoHATHE
cucremMax «OuocuHTE3». XapakTepu3oBaTh
o01mryro cxemy (hOTOCHHTE3a U €T0
Tpancmsus kak | 1 pe3ynbTar. PackpbIBaTh CyIIHOCTh
sTan OMOCHHTE3a MIOHATUH «IOHOP» U «aKLEITOP».
OETIKOB. Ha3piBath yciaoBUs IPOTEKaHUS U
JIOKaJIM3alMI0 CBETOBOM (ha3bl
MornekynspHbie 1 (doTocuHTe3a, OOBACHATH €€ 3HAUCHHE.
MIPOLIECCHI XapakTepu3oBaTh cOCTaB (poTocucreM
CHHTE3a y @®C I u @C II u npoueccsl,

pacTeHHil.

OPpOUCXOAAIINC B HUX. Ha3zbiBatn




DHepreTU4ecKuit
aTan
dorocuHTE3a Y
pacTeHuil.

[Tytu
ACCUMUJISILIUU
YIJIEKUCIIOTO
rasa.

bakrepuanbHbIit
dboTocuHTE3 U
XEMOCHHTES.

MonekynspHble
SHEPreTUYECKUE
MIPOLIECCHI.

Kucnopoaubrit
JTall
SHEPIreTHYECKOTO
oOMeHa.

MonexyispHble
OCHOBEI 00OMEHa
BCIICCTB

B JKUBOH KJIETKE.

MonexynspHbIi
YPOBEHb
OpraHu3aluu
YKU3HU: €r0 POJib
B IIpUpoOJIE

YCIIOBUS IPOTEKAHUS U JIOKAIHU3AIHIO
TEMHOBOM (hazbl poTOCUHTE3A,
00BsCHATH ee 3HaueHue. OOBICHATh
9Tanbl ¥ OMOJIOTHYECKOE 3HAUCHUE
IPOLIECCOB ACCUMUJISILIUK YTIIEKUCIIOTO
ra3a (nukia KaibBuna).
XapakTepr3oBath (HOTOCHHTE3 KaK
TJTACTUYECKYIO COCTABJISIIONIYI0 OOMEHa
BEIIECTB B XJIOPO(PHUIIIIOHOCHOH KJIETKE.
XapakTepu30BaTh 3HAYEHUE MOJIEKYJT
Oenka B KJleTKe. AKTyalu3UpOBaTh
MOHATHSI «KMOHOMEPY B «IIOJIUMEPY.
OOBSICHATDH MOHATHE «T€HETUYECKUI
KOJI», Ha3kIBaTh CBOMCTBA
TFeHETUYECKOT0 Ko/1a. XapaKkTepru30BaTh
MPOIIECC TPAHCKPHUIIIIMK T'€HETUYECKON
uHdopmanuu.

MopaenupoBats cunTe3 ”PHK Ha
matpuue JTHK, ucnons3ys npuHImn
KOMIUTMMEHTApHOCTH.
XapakTepu3oBaTh MPOLIECC TPAHCIIALINI
¥ 0COOCHHOCTH €ro MPOTEKaHUSI.
OOBACHATH POJH pHOOCOM B
ouocuHTe3e Oenka. Ha3piBaTh hopmbl
moutekys1 PHK, yuactByromux B
OuocuHTe3e

Oenka. OOBSACHSITH MOHIATHASA «KOJOH» U
«aHTUKOJOHY. [laBaTh 00IIyIO
XapaKTEPUCTUKY CUHTE3a OEIKOBOM
MOJIEKYJIBI Ha pudbocoMe.
MopenupoBaTh COCTaB OEIKOBBIX
MOJIEKYJI 10 KoJloHaM. PemaTs 3agaun.
Ornpenenarh MOHATHE «OMOJIOTUYECKOe
OKHUCJIEHUE» («KJIETOUHOE JIbIXaHUEY).
OOBACHATH SHEPTOEMKOCTh MOJIEKYITBI
AT®. PackpbiBaTh 0COOEHHOCTH
aHa’POOHOTO OKUCIICHUS B KIIETKE
(TmMKonu3a) Kak

JTana KJIETOYHOTO JbIXaHUS.
XapakTepu3oBaTh OpOKeHHE KaK
Croco0 OECKUCIOPOJHOTO MOITYYEHUS
sHepruu. OOBSACHATH 0COOEHHOCTH
MPOTEKAHUS U JIOKATU3AIUN
KHCIIOPOJHOTO 3Tara KIETOYHOTO
JBIXaHUS, XapaKTePU30BaTh €ro
pe3ynbTaT U OMOJIOTUYECKOE 3HAUCHHE.
XapakTepru30BaTh 3HaYCHUE ITUKIIA
Kpebca kak 1ieHTpanbHOro 3BeHa
o01ero myTu Karabonusma
OpraHUYEeCKUX coeAuHEeHUN. OOBACHATH
0COOEHHOCTH TIEPEHOCA IIEKTPOHOB T10
JIBIXaTeNbHOM 1enu. XapakTepu3oBaTh




SHEPreTHKY MOJIHOTO OMOJIOrHYECKOTo
OKHCJICHUS U €r0 ITANoB

Bpems
IKOJOTrHIeCKO
KYJbTYPbI

XUMHAYECKHE
SJIEMEHTEI B

00os0ykax 3emian

U UX 3HAYCHUE B
KU3HU
OpraHU3MOB.

1

2

XumMu4eckoe
3arpsisHEHHE
OKpYyKaroleun
Cpelbl KaK
riodanpHast
9KOJIOTHYecKast
npobiiemMa.

CrpyKTypHbBIE
YPOBHHU

OpraHu3aIu
JKUBOH
MaTepuu

Ha3piBaTh Npu4MHy OMaCHOCTH
HCKYCCTBEHHBIX MTOJIMMEPOB.
XapakTepu30BaTh HETaTUBHBIE
MOCTIEICTBHS UCIIOJIB30BAHMUS
HECTULU/IOB.

OnenuBath Bpel, HAHOCUMBII
JTMOKCUHAMM KHUBOU MPUPOJIE.
ApryMeHTHpOBaTh HEOOXOIUMOCTh
OXpPaHbl OKPY’KaroIIel cpeabl.
[IpuBOUTE IPUMEPHI
IPUPOJOOXPAHHBIX MEPOIIPUATHH,
OCYILECTBIISIEMBIX B CBOEM PETHOHE.
XapakTepHu3oBaTh BceoOlee
9KOJIOTHYECKOE 00pa30BaHUE KaK
[JIABHOE YCJIOBUE YCTOHYMBOIO
pazButus 6nocdepsl. [Ipuaumars
y4acTUe B 00CYXIACHUH MTPOOIEMHBIX
BOIIPOCOB CEMHUHAPA, UCTIOIb3Ys
MmaTepuaisl naparpada. OObSICHITDH
3HaueHUe OMOJIOTUYECKUX 3HAHUM
B ()OPMHUPOBAHUU FKOJIOTMUYECKON
KYJBTYPBI INYHOCTH U B LIEJIOM —
YeJI0BEYECKOro 00I11ecTBa




