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[Iporpamma pa3zpaboTtaHa B cOOTBeTCTBUU C DeaepalibHbIM TOCYIapCTBEHHBIM
oOpa3zoBaTeIbHBIM CTaHAAPTOM OCHOBHOM oOpaszoBaTeabHOM nporpammoit MBOY
Nnosmuackoit COIII Ne2 u cocrtaBieHa Ha OCHOBE aBTOPCKOW MPOTPaMMBI:
buonorus. YrinyOnennsiit ypoBenb. 10—11 kiaccel PaGoune nmporpaMMbl K TUHUU



YMK non penakiueit M. H. [Tonomapépoit (aBtopel: M. H. [Tonomapéna, O. A.
Kopnunoga, JI. B. CumonoBa.M: «Benrtana-I'pad»,2017

B npouecce o0yuenus 6uosiornu B 10 n 11 knaccax npeaycMOTpeHO JOCTUKEHUE
YUALTIMHUCS CIEAYIOIUX JTUYHOCTHBIX PE3yIbTaTOB.

+  c¢(hOpMHUPOBAHHOCTH MOTHUBALIMU K TBOPUYECKOMY TpyAy, K paboTe Ha pe3ysbTar;
OepeXKHOMY OTHOLIEHHIO K IPUPOJIE, K MATEPUAIbHBIM U TyXOBHBIM LIEHHOCTSIM;

+  c(hOpMHUPOBAHHOCTH YOEXKAEHHOCTH B BAKHOM pOJIM OMOJIOTUH B )KM3HU OOLIECTBA,
NOHUMAaHHUS 0COOEHHOCTEN METO0B, IPUMEHSEMBIX B OMOJIOTUYECKUX UCCIIETOBAHUSIX;

. peanu3anys STUYECKUX YCTAHOBOK 110 OTHOUIEHUIO K OMOJIOTHYECKUM OTKPBITHSIM,
UCCIIEJOBAHMSIM U UX pe3ysbTaTaM;

« c(OpMHUPOBAHHOCTh  HAyYHOM  KapTUHbBI  MHUpa  Kak  KOMIIOHEHTa
OOIIIEYEeIOBEYECKON M JIMYHOCTHOM KyJNbTypbl Ha 0Oa3e OMOJOIMYECKMX 3HAaHUU U
YMEHH;

. TIpU3HAHHUE BHICOKOW IEHHOCTH KM3HHU BO BCEX €€ MPOSBICHUSX, 3I0POBbSI CBOETO
U APYTHX JIOAEH; peau3alus yCTaHOBOK 3I0pOBOr0 00pa3a )KU3HU;

+ c(hOpMHUPOBAHHOCTH TIO3HABATEILHBIX MOTHBOB, HAIIPABJICHHBIX Ha OBJIAJCHHUE
HaBBIKAMHU CAMOCTOSITEILHOTO MMPUOOPETEHUSI HOBBIX 3HAHUIA;

+ 3HAaHHE O MHOTOOOpPA3UH KUBOU MPUPOIBI, METO/IAX €€ U3yUeHUs, POJIH YUCOHBIX
YMEHUH ISl TMYHOCTH, OCHOBHBIX IIPUHIIUIIOB U MPABUJI OTHOLIEHUS K KUBOM MPUPO/IE.
Taxxe mpeaycMOTPEHO JOCTHIKEHHE METAIIPEIMETHBIX Pe3yIbTaTOB, TAKMX KaK:

- OBJIQJICHUE COCTABIIAIOIIMMH HCCIIEIOBATENBCKON U MPOEKTHOU NEATEIbHOCTH, B
TOM YHCJIe YMEHHEM BUIECTh MPOOIEMy, CTABUTh BOIIPOCHI, BBIIBUTATh TUTIOTE3bI, 1aBATh
OTIpeeNICHUs] TOHITHUAM, KIacCu(UIMPOBaTh, HAOMIOAATh, TPOBOAUTH IKCIEPUMEHTHI,
JIeNaTh BBIBOJIBI U 3aKIIIOUEHUS, OOBSICHATH, TOKA3bIBATh, 3AIUIIATh CBOU UJICH;

- KOMIIETEHTHOCTH B 00JIACTH UCTIOIB30BaHUS MH(OPMALIMOHHO-KOMMYHHKATHBHBIX
texHosoruii (MUKT), ymeHue paboTaTh C pa3HbIMH HMCTOYHUKAMH OHOJOTHYECKOU
uH(GOpMaIMKU; CAMOCTOATEIbHO HAXOAUTh OMOJIOTUYECKYIO HH()OPMALIUIO B PA3IMYHBIX
UCTOYHUKAX (TeKCTe ydeOHHMKa, JOMOJIHUTEIbHONW JUTEpaType, CIpaBOYHUKAX,
CIIOBapsiX, HMHTEPHET-pecypcax); aHaJu3upoBaTb W  OLIEHUBAaTh HH(OpMaIHIO,
npeo0pa3oBbIBATh €€ U3 OHON (DOPMBI B IPYTYIO;

- yYMEHHME aJeKBAaTHO HCMOJb30BaTh pPEUYEBBIE CPEACTBA [UIsI JIUCKYCCHUH H
apryMEHTalliy CBOEH MO3MIMH, BBICIYLIMBAaTh U CPABHUBATh Pa3HbIE TOUKH 3PEHUS,
apTryMEHTHPOBATh CBOIO TOUYKY 3PEHHUS, OTCTAaNBaTh CBOIO TO3HIINIO;

+ CIOCOOHOCTH BBHIOWPATH 11EJI€BhIC U CMBICIIOBBIE YCTAHOBKH JIJIsi CBOMX JICHCTBUH,
MIOCTYIIKOB TI0 OTHOIICHUIO K KUBOHW MPUPO/IE, 3A0POBHIO CBOEMY M OKPY KAIOIIHUX.

JlocTrkeHue NpeIMETHBIX PE3yJIbTaTOB — 3HAHUM,

YMEHH, KOMIETEHTHOCTEH, XapaKTepU3YIOIUX KadecTBO (YpPOBEHB) OBIAICHUS
YYaIIUMHUCS COAEP)KaHUEM YUEOHOT 0 MpeAMETa, MPEyCMaTPUBACT:

+ XapaKTepUCTHKY COJEpKaHUs OWOJOTHMUECKUX TeOopud (KJIETOYHON TeopuH,
sBosroinoHHON Teopuun Y. JlapBuna), yuenus B.W. Bepnaackoro o 6uocdepe, 3aKkoHOB
[. Menaensi, 3aKOHOMEpPHOCTEH HW3MEHUYMBOCTH, BKJIaJa BBIJAIOIIMUXCS YUYEHBIX B
pa3BuUTHE OUOJIOTMYECKOI HAYKH;

- YMEHHE OMpEACNATh CYIIECCTBEHHBbIE NPU3HAKK OHOJIOTUYECKUX OOBEKTOB U
IPOIIECCOB, COBEPIIAIONINXCA B KUBOM MPHUPOJAE HA Pa3HBIX YPOBHAX OpTraHU3ALUU



KU3HU, YMEHUE CpPAaBHMBATh MEXIy COOOW pa3iauyHble OUOJOTHYECKHUE OOBEKTHI;
CpaBHUBATh U OIIECHUBATh MEXKYy COOOM CTPYKTYPHBIC YPOBHU OPTraHU3aLINH KU3HU,
oOBsicHeHHe posu Ouosioruu B (POPMUPOBAHHM HAYYHOT'O MHPOBO33PEHHS; BKIIaga
OMOJOTHYECKHUX TEOpUH B (POPMUpPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI
MHPA; OTPULATENBHOIO BIIMSHUSA AJIKOrOJisl, HUKOTWHA, HAPKOTUYECKUX BEIIECTB Ha
pa3BUTHE 3apOBIIIA YETOBEKA; BIUSHNS MyTarcHOB HA OPTaHU3M Y€JI0BEKa, YKOJIOTrnye-
ckux (aKTOPOB Ha OpPraHU3MBI, TPHYUH OHBOJIIOIUH, W3MEHICMOCTH BHIIOB,
HACJIEICTBEHHBIX 3a00JIeBaHUM, MyTalllii, yCTOWYUBOCTH U CMEHBI SKOCHUCTEM;

- YMEHHE TMPUBOJIUTH JIOKA3aTEIbCTBA (APTYMEHTALMIO) €AMHCTBA >KUBOW H
HEXKMBOW TIPUPOJIbI, €€ YpPOBHEBOW OpraHM3allUd M SBOJIOLMHU; POACTBA KHBBIX
OpraHU3MOB; B3aUMOCBS3E€H OPraHU3MOB U OKpPY’KAaIOIIEW Cpelibl; HEOOXOIUMOCTH
COXpaHEHUs MHOT000pa3usi BUIOB U SKOCHUCTEM;

+ YMEHHE MOJIb30BATHCS OMOJIOTUYECKONU TEPMUHOJIOTUEN U CUMBOJIUKOM;

+ YMEHUE peuarb JJIEMEHTapHble  OHOJIOTMUECKHE  3aJayd, COCTaBJATh
AJIEMEHTAPHBIE CXE€Mbl CKPCIIMBAHHWS M CXEMbl NEPEHOCA BEIIECTB W DSHEPTUU B
sKOocHUcTeMax (1IN MTUTaHuUs ),

+ YMEHHE MPOBOJUTH aHAJIU3 U OLICHKY PAa3JIMYHBIX TUIIOTE3 O CYIIHOCTH XKU3HU, O
MPOUCXOKICHUH KU3HU U YEJIOBEKA; TJI00ATBHBIX 9KOJIOTUYECKUX MPOOJIeM U MyTeH nx
pelIeHus; TOCJIEACTBUA COOCTBEHHOM JAESATEIRHOCTA B OKpYyXalollew cpeje;
YpE3BbIUANHBIX CUTyallUd MPUPOAHOTO M TEXHOTEHHOTO XapakTepa; OMOJIOTrHYecKou
uH(dOpMaIuK, MOTy4aeMOr U3 Pa3HbIX HICTOYHUKOB;

- OIEHKY OTHYECKUX AaCIeKTOB HEKOTOPhIX HCCIEJOBAaHUNW B  00JacTH
OMOTEeXHOJIOTUM (KJIOHUPOBAHUS, MCKYCCTBEHHOTO OIUIOAOTBOPEHUS, HAIPaBJICHHOTO
W3MEHEHHS TeHOMA);

+ TOCTAaHOBKY OMOJIOTUYECKUX HKCIIEPUMEHTOB U OOBSICHEHHE UX PE3yJIbTATOB.

Bce nuuyHOCTHBIE, MeTanmpeAMETHbIE U MPEAMETHBIE pe3yJbTaThl MPU OCBOCHUU
conep kaHusl mporpaMMmbl Kypca Ouonoruu s 10-11 kiraccoB OyayT MpOSIBISATHCS B
3HAHMSIX, OTHOIICHUSX M JEATEIbHOCTH: y4eOHO-TIO3HABATEIbHOM, MHTEIEKTYaJIbHOM,
LEHHOCTHO-OPUEHTALlMOHHOM,  TPYNOBOW, OKO  KYyJbTYpPHOW, HNPUPOJOOXPAHHOM,
(U3UYECKON U ACTETUYECKOM.

1.I1l;1anupyemMble pe3yabTAThl H3YYEHUs] Y4e0OHOr0 Kypca

BrITyCKHUK Ha yTiTyOJICHHOM YPOBHE HAYYHUTCS:

* OILICHUBATh POJIb OMOJIOTMUYECKUX OTKPBITHH W COBPEMEHHBIX HCCIIEOBAaHUIN B
Pa3BUTUU HAYKHU U B IPAKTUYECKOMN AEATEIIBHOCTH JIFOAEH;

* OIICHUBATh POJIb OMOJOTHH B (POPMUPOBAHUU COBPEMEHHOW HAYYHOU KapTHHBI
MHUpa, TPOTHO3UPOBATH NEPCIIEKTUBBI Pa3BUTHUSI OMOJIOTHY;

* YCTaHABJIMBATh U XapaKTEPU30BaTh CBSI3b OCHOBOMOJIATAIOIINX OMOJOTHYECKUX
MOHATUM (KJIETKA, OpraHu3M, BU/I, IKOCHCTeMa, Ouocdepa) ¢ OCHOBOMOIAraroIuMu
MOHSATUSIMU JPYTUX €CTECTBEHHBIX HAYK;

* 000CHOBBIBATH CHCTEMY B3TJISIZIOB HA KUBYIO TIPUPOIY M MECTO B HEW YEIIOBEKa,
IPUMEHSIST OMOJIOTHYECKUE TEOPUH, YUCHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TTOHUMATh
IPAHULBI KX IPUMEHUMOCTH;



* POBOAUTH YUEOHO-UCCIIEI0BATENbCKYIO AEATEIBHOCTD MO OMOJIOTUH: BBIABUTATh
TUTIOTE3bI, IUIAHUPOBAaTh PabOTy, OTOMpATh W MPEeoOpPa3OBBHIBATH HEOOXOIUMYIO
uH(OPMAITUIO, TTPOBOIUTE IKCIIEPUMEHTHI, HHTEPIIPETUPOBATH PE3YIbTATHI, ICJIaTh
BBIBO/IbI HA OCHOBE MOJIYYEHHBIX PE3yJIbTaTOB;

* BBUSIBIISAITH M OOOCHOBBIBATH CYIIECTBEHHbIE OCOOCHHOCTH pa3HBIX YpPOBHEU
OpraHU3ally KU3HU;

* YCTaHaBIWBATh CBA3b CTPOCHUS M (QPYHKIUH OCHOBHBIX OHOJIOTMYECKUX
MaKpOMOJIEKYJI, UX POJIb B MpOIEccCaxX KIETOYHOTO METa00IN3Ma;

e pemiaTh 3aJadyd Ha ONpEAEcTeHHE nocieaoBarenabHocTH HykieotnaoB JIHK u
nPHK (MPHK), antukomonoB TPHK, mnocnenoBaTenbHOCTH aMHHOKUCIOT B
MOJIeKyJie Oenka, NpPUMEHSs 3HaHUSA O PEeaAKIUSIX MaTPUYHOTO CHUHTE3a,
F€HETUYECKOM KOJE, IPUHIUIIE KOMIUIEMEHTAPHOCTH;

* JIeTIaTh BBIBOJBI 00 M3MEHEHUSIX, KOTOPHIC TPOU30M YT B MPOIIECCAX MATPUUHOTO
CUHTE3a, B CIIy4yae U3MEHEHUS MOCIeN0BaTeNbHOCTH HyKiaeoTuaoB JIHK;

* cpaBHUBATH (Ha3bl JACJICHUS KIIETKH; pellaTh 3a/1a4d Ha ONPEJIeJICHUE U CPAaBHEHUE
KOJIMYeCcTBa TeHeThyeckoro Marepuana (xpomocom u JIHK) B kierkax
MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HbIX (Pazax KJIETOYHOTO LUKIIA;

* BBISBISATH CYLIECTBEHHBIC MPU3HAKU CTPOCHHS KJIETOK OPTraHU3MOB pa3HBIX
[[ApPCTB KUBOU MPUPOIbI, YCTAHABIMBATH B3aMMOCBSI3b CTPOSHUS U QyHKIIU YacTen
Y OpPraHOUJIOB KIIETKU;

* 00OCHOBBIBaTh B3aMMOCBSI3b IUIACTMUECKOTO M JHEPreTUYECKOTO OOMEHOB;
CpaBHUBATh  TMPOIIECCHl  IUIACTHUYECKOTO M JHEPreTHYEeCKOro  OOMEHOB,
MPOUCXOJIAIINUX B KJIETKAX KUBBIX OPTaHU3MOB;

* OIPENENsATh KOJIMYECTBO XPOMOCOM B KJIETKAaX paCTEHUU OCHOBHBIX OT/AENIOB Ha
Pa3HBIX ATAlNax KU3HEHHOTO IMKIIA;

* pemiaTh FTeHETUYECKUE 3a/1a4l Ha TUTUOPUIHOE CKpEeIllUBaHUE, CIICTIIEHHOE (B TOM
YUCJIe CIEIJIEHHOE C TOJIOM) HACIEJOBAaHUE, AaHAJU3HUPYIOIIEe CKPEIIMBaHUE,
NPUMEHSISI 3aKOHbl HACJIEACTBEHHOCTH M  3aKOHOMEPHOCTH  CIIETJIEHHOTO
HaCJICIOBaHUS;

* packpblBaTh NPUYMHBI HACIEICTBEHHBIX 3a00JieBaHUM, apryMEHTUPOBATH
HEO0OXOIMMOCTh MEP MPEIyNPEKACHUS TaKUX 3a00JICBaHUIA;

* CpaBHUBATh pa3HbIE CIIOCOOBI PA3MHOKEHUSI OPTaHU3MOB;

* XapaKTepU30BaTh OCHOBHBIE ATAIlbl OHTOT€HE3a OPraHU3MOB;

* BBISIBJISATh NPUYMHBI M CYIIECTBEHHbIE TPHU3HAKKM MOIUDHUKAIMOHHOW W
MYTaIMOHHOW N3MEHUYNBOCTH; 00OCHOBBIBAThH POJIb N3MEHYHBOCTH B €CTECTBEHHOM
U UCKYyCCTBEHHOM OTOODE;

* 00OCHOBBIBATh 3HAYEHUE pPA3HBIX METOJOB CEJIEKIMM B CO3JIaHUU COPTOB
pacTeHuil, NopoA )KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;



* 00OCHOBBIBaTh NMPUYMHBI U3MEHSEMOCTHM M MHOrooOpa3usi BUJOB, NPUMEHSSA
CUHTETUYECKYIO TEOPHUIO 3BOJIOLINH;

*  XapakTepu3OBaThb MOMYJSLUUI0O KAk €IWHHIY SBOJIOLUWK, BHJI  Kak
CUCTEMATUYECKYIO KATETOPUIO U KaK PE3yJIbTaT 3BOJIOLINH;

* YCTaHABJIUBATb CBA3b CTPYKTYPBI U CBOMCTB SKOCUCTEMBI;

* COCTaBJIATh CXEMbI IEPEHOCA BELIECTB U SHEPTUM B HIKOCUCTEME (CETH MUTAHNUSA),
IIPOrHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHUS (PaKTOPOB CPEIbI;

* apryMEHTHPOBATHh COOCTBEHHYIO IMO3ULIMIO MO OTHOLIEHUIO K 3KOJOTHYECKUM
npobJyieMaM U MOBEJICHUIO B IPUPOTHOM Cperie;

* 000CHOBBIBATh HEOOXOAUMOCTh YCTOMYMBOTO Pa3BUTHUS KaK yCIIOBUS COXPAaHEHUS
ouocdepsi;

* OLICHMBATh MIPAKTUYECKOE U 3THYECKOE 3HAUCHUE COBPEMEHHBIX HCCIIEOBAaHUM B
OMOJIOTHH, MEIUIMHE, SKOJIOTUH, OMOTEXHOJIOIMH; OOOCHOBBIBATh COOCTBEHHYIO
OLICHKY;

* BBIABJIATD B TEKCTE OMOJIOTHUECKOI0 COIepKaHMsI IPoOIeMy U apTyMEHTUPOBAHHO
¢¢ OOBSICHSTE;

* PEJCTABIATH OMOJOTHYECKYIO HMH(POPMALIMIO B BUJIE TEKCTA, TAOJIHIIbI, CXEMBI,
rpaduka, 1uarpaMmbl U J€1aTh BBIBOJbI HA OCHOBAHUM IIPE/ICTABIICHHBIX JaHHBIX;
npeo0pa3oBbIBaTh Tpaduk, TaOIUILY, AUATPAMMY, CXEMY B TEKCT OMOJIOTHYECKOTO
COJIEp KaHUS.

BoinyckHuK Ha yriryOJI€HHOM YPOBHE MOJIYYUT BO3MOXHOCTh HAYUUThCS:

* OpraHM30BBIBaTh M MPOBOAUTH WHAMBUAYAJBHYI HCCIEIOBATEIBCKYIO
NeATEIbHOCTh 10 OHOJorMu (MW pa3padaThiBaTh WHIUBUIYAIbHBIA IPOEKT):
BBIJIBUTaTh THUIIOTE3bl, IUIAHUPOBATh paboOTy, OTOMpaTh M MPeoOpPa3OBBIBATH
HEOOXOAMMYI0 HMH(POPMALIMIO, TPOBOAUTH SKCIEPUMEHTHI, WHTEPIPETHPOBATH
pe3ynbTaThl, 1€JaTh BBIBOJBI HA OCHOBE MOJIYYEHHBIX PE3yJIbTATOB, NPE/ICTABIAT
IIPOIYKT CBOMX HCCIIEOBAaHUM;

* POTHO3UPOBATH MOCIEACTBUS COOCTBEHHBIX HCCIEAOBAHUN C yUETOM 3TUYECKUX
HOPM U 3KOJIOTHYECKHUX TPeOOBaHMIA;

* BBIACNATH CYIIECTBEHHbIE OCOOCHHOCTH >KM3HEHHBIX LUKIIOB MpE/ICTaBUTENEH
pPa3HbIX OTAEJIOB PACTEHUM W THUIOB XUBOTHBIX; U300pa)kaTh LIMKJIbI PA3BUTHS B
BUJIE CXEM;

* aHAJIM3UPOBATh U UCTIOJIb30BATh B PEIICHUH YU€OHBIX U UCCIIEI0BATENHCKUX 3a1a4
UH(GOPMAIIMIO O COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH, MEAUIIMHE U DKOJIOTUH;
* apryMEHTHPOBAaTh HEOOXOAMMOCTh CHHTE3a €CTECTBEHHOHAYYHOIO |
COLIMOTYMaHUTAPHOTO 3HAHUSI B 310Xy MHPOPMAIIMOHHON IUBUIU3ALINY;

* MOJEJIMPOBATh U3MEHEHUE HIKOCUCTEM IO BIMSIHUEM Pa3JIMYHbIX TPYIII (PAKTOPOB
OKpY>KaloIllel Cpeibl;



* BBUSIBIATH B TIPOIECCE MCCIEAOBATEIBCKON JEITETLHOCTA IOCIIEICTBUS
aHTPOIIOTCHHOTO BO3JCHCTBUS HAa DKOCHCTEMBI CBOETO pPETHOHA, Mpeajiarath
CIIOCOOBI CHIKEHUS aHTPOTIOTEHHOTO BO3JICHCTBUS Ha SKOCHCTEMBI;

* WCIIOJIb30BaTh MPUOOPETECHHBIC KOMIIETCHITMN B TPAKTUYCCKON JMEATCILHOCTH U
MOBCEIHEBHON  JKM3HHW, M  TPHOOPETEHUS  OMbITa  JACSITEIHHOCTH,
IpeIIecTBYIOMEH MpodeccnoHAIbHOM, B OCHOBE KOTOPOW JIGKUT OMOJIOTHS Kak
y4eOHBIN TTPEeIMET.

buosorus 10 kimacc 3 yaca (102)

buonorus 11 knacc 3 waca (102)

n/m Paznenbl, Tembl KonuyecTBo yacoB
ABTOpCKas pabouas
nporpamma nporpamma

UTOTO 105 102
1 | XKwuBoii opranusm Kak 8 8
OHMOJIOTHYECKAsI CHCTEMa

2 | PasmHOXeHME U pa3BUTHE 4 4
OpraHU3MOB

3 | OcHOBHBIE 3aKOHOMEPHOCTH 13 13
HACJIEI0BAHMSI IPU3HAKOB

4 | OcHOBHBIE 3aKOHOMEPHOCTH 7 7
W3MEHYHMBOCTHU

5 Cenexkuusg 1 OMOTEXHOJIOTHS HA 5 5

ciy>k0e yeaoBeka

6 | LapctBo Bupycsi, ero 6 6

pa3zHooOpasue 1 3HaUYCHHE
/ | CTpoeHue )KHBOM KIETKU 17 17
8 | IIporecchl KU3HEACATSILHOCTH 8 8
KJICTKH

9 | MonekyIspHBIi COCTaB KHUBBIX 12 12
KJIETOK

10 | Xumu4deckue npouecchl B 13 13
MOJICKYJIIPHBIX CHCTEMAX

11 | Bpems 5K0JIOrMYeCcKOM KYJbTYpbl 5 9

12 | Pe3epn 7 -

2. CoaepkaHue v4e0OHOIr0 Kypca.

buosiorus Kak KOMILIEKC HAYK 0 *KMBOW NpUpoe.



buonorus kak komruiekcHas Hayka. CoOBpeMEHHbIE HaNpaBl€HUS B OHOJIOTHH.
CBs13p OMOJIOTHH C IPYTUMH HayKamu. BeimogHeHUEe 3aKOHOB (PM3UKM M XUMHUH B
*uBoM nipupojie. CUHTE3 €CTEeCTBEHHOHAYYHOTO U COITMOTYMAHUTAPHOTO 3HAHUS Ha
COBPEMEHHOM  JTane pa3BuThs LUBWIKM3anuu. [IpakTuyeckoe 3HauyeHwHe
OWOJOrMYecKUX 3HaHWM. buonormyeckue cHCTEMBbl Kak NpPEeIMET HN3y4YEeHHs
Oovonoruu. OCHOBHbIE TPHUHIMIBI  OpPraHU3alid U (QPYHKIUOHUPOBAHUS
OMOJOTHYECKUX cucTeM. brosornueckue cUCTeMbl pa3HbIX YPOBHEW OpraHU3aIuu.
['unore3sl u TEOpUH, UX POJIH B POPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHBl MHpa. MeToabpl HAay4yHOro TIIO3HAHUSL  OPraHUYECKOTO  MHpA.
DKCIepUMEHTAIbHBIE METO/Ibl B OMOJIOTHUH, CTATUCTHYECKAst 00paboTKa JaHHBIX.
CrpykrypHbIe U (PYHKUMOHAJIbHbIE OCHOBbI JKU3HU.

MonekynspHble  OCHOBBI  KM3HU. MakKpOdJIEMEHTBI U MHUKPODJIEMEHTHI.
Heopranunueckue BemectBa. Boaa, ee posb B xxuBoit mpupoje. ['uapodunsHOCTs U
ruipodoOHOCTh. Ponb MUHEpanbHBIX coiell B kieTke. OpraHudeckrue BEIIeCTBa,
MOHATHE O PEryJSIPHBIX W HEPErysipHbIX OuomnoiuMmepax. YTJIEBOJBI.
MoHocaxapuapl, oJudrocaxapuabl HW monucaxapuabl. DyHKIMHA  YIIeBOJOB.
Jluniunpl. Oyukiuu aunuaoB. benku. OyHkuuu OeiakoB. MexaHu3M JeHUCTBUS
(dhepMeHTOB. HyxknenHOBBIE ~ KHCIIOTHL. JIHK: CTPOCHHUE, CBOIICTBA,
mecrononoxenne, pynkuuu. PHK: crtpoenue, Buabl, pynkiuun. ATD: ctpoenue,
bynkuuu. Jlpyrue opraHnyeckue BemecTna KieTku. HaHoTexHomoruu B OMOJI0THH.
Knerka — cTpykTypHas ¥ (QYHKIMOHAJIbHAsI €IWHUIIA opraHu3ma. Pa3Butue
uuronoruu. CoBpeMeHHbIE METO/IbI U3YUYEHUs KIETKU. KieTouHasi Teopusi B CBETE
COBPEMEHHBIX JIaHHBIX O CTPOCHUM W (YHKIUSAX KiIeTKd. Teopus cumOuoreHesa.
OcHOBHBIC YacTH W opraHoujbl kjaeTku. CtpoeHne M (QYHKIUU OHOJIOTHMYECKUX
MeMOpan. [uronnazma. Anpo. CtpoeHue u PyHKIuU XpomocoM. MeMOpaHHbIe U
He MeMmOpaHHble  opraHounnl. Llutockener.  Bkiouenus.  OCHOBHbIE
OTIIMYUTENbHBIE OCOOCHHOCTH KJIETOK MPOKapuoT. OTIHYUTETbHBIE 0COOEHHOCTH
KJIETOK dyKapuoT. Bupycel — HekneTounas (opma xu3znu. CriocoObl mepemaaun
BUPYCHBIX WHQMEKIMA W Mepbl MNPO(PWIAKTUKA BHUPYCHBIX 3a00J€BaHUM.
Bupycosnorus, ee mpaktuueckoe 3HaueHue. KieTouHbli  MeTa0oIM3M.
depMEeHTATUBHBIM XapakTep peakluuid 0OMeHa BEIeCTB. JTalbl YHEPreTUHYECKOTO
obmeHa. A»spoOHoe W aHa’poOHOE JbIXaHWe. PoJjib KJIETOUHBIX OPraHOMIOB B
MpoIleccax dHEepPreTudeckoro oomeHa. ABTOTpodsl U rerepoTpodnl. POTOCUHTES.
da3pl porocunTe3a. XemocuHTe3. HacnencrBennas nadopManus 1 ee peaan3amnus
B KieTKe. ['eHeTuYecKuid Ko/, €ero CBOMCTBA. DBOJIIOIUS MPEACTABICHUNA O TEHE.
CoBpeMeHHBIE TIPEJCTaBICHUS O T€He W TeHoMe. brmocuHTe3 Oenka, peakiuu
MaTpPUYHOIO CUHTE3a. Perymsius paboThl T€HOB M MPOLECCOB OOMEHA BEIIECTB B
kJieTke. [ eHHas MHXKeHepus, TeHOMHUKa, TpoTeoMuka. Hapyiienne 6MoXuMuyeckux
MIPOLIECCOB B KJIETKE IIOJ BIMSHUEM MYTAreHOB W HAPKOTCHHBIX BEIIECTB.



Krnerounslit nuki: uarepdasa u neneHue. MuTos, 3HadeHue MUTO3a, (ha3bl MUTO3A.
ComaTtuyeckue ¥ MoJIOBBIE KIIETKH. Melo3, 3HaueHne Meio3a, pa3bl Metiosa. Meiio3
B )KU3HCHHOM LIUKJIE OpraHu3MOB. POPMHUPOBAHUE MTOJOBBIX KJIETOK Y IBETKOBBIX
pPaCTEHUN W TTO3BOHOYHBIX XKMBOTHBIX. Perynsiuus OeneHusl KJIETOK, HapyIICHUS
peryisiiuy Kak npuurHa 3a0oneBaHuii. CTBOJIOBBIC KIIETKH.

Opranusm.

Oco0EHHOCTH OJIHOKJIETOYHBIX, KOJJOHUAIBHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB.
B3anMocCBsI3p TKaHEW, OpPraHoOB, CUCTEM OpPraHOB KakK OCHOBa IEJIOCTHOCTH
opranu3Ma. OCHOBHbIE MPOIECCH], MPOUCXOASIIME B OpraHu3Me: MHUTAHUE U
MUIICBAPCHUE, JBHXKEHUE, TPAHCIIOPT BEMIECTB, BBIACICHHUE, Pa3ApPAKUMOCTb,
peryisanus y opranu3moB. [logaepxkanue romeoctasa, IpUHLIUN 0OpaTHOM CBSI3U.
PazmHoxeHne opraHu3sMoB. becnosioe ¥ 1osoBoe pasMHOXeHHE. JIBOWHOE
OIUIOIOTBOPEHUE Y LBETKOBBIX PACTEHUW. BUIBI OIIIOAOTBOPEHUS Y KUBOTHBIX.
CriocoObl pa3MHOKEHHUSI Y pacTeHUd W KUBOTHBIX. [lapreHoreHes. OHTOTEHE3.
OMOpuonansHoe pazsutue. [loctamOpronansHOe pasButue. [IpsiMmoe u Henmpsimoe
pasBuThe. JKHW3HEHHBIE UHWKIbl pa3HBIX TPyNN OPraHu3MoB. Perynsauus
WHJUBUAYAJIBHOTO pa3BUTUS. [IpuyuHbl HapylleHUW pa3BUTUS OPraHU3MOB.
HcToprsi BOBHUKHOBEHHUS U PA3BUTHUS T€HETUKU, METObI TEHETUKHU. [ 'eHETHUECKNE
TEPMUHOJIOTHSI M CHUMBOJIMKA. ['eHOTHNT M ¢deHOTHN. BeposaTHOCTHBIN XapakTep
3aKOHOB TE€HETUKHU. 3aKOHbl HACIEICTBEHHOCTH. ['. MeHaens u ycloBUS HX
BBINOJIHEHUA. [luTonornuyecknue OCHOBBI 3aKOHOMEPHOCTEM  HACIIEIOBAHUA.
AHaIM3UpyIOLee CKpelMBaHue. XPOMOCOMHAs TEOpUsS HACJIEeICTBEHHOCTH.
CueruieHHOE Hacnen0BaHuE, KPOCCUHTOBED.

Onpenenenue nosa. CHEIIEHHOE € TOJIOM HacieAoBaHue. B3aumopnencTBue
aJUICNIbHBIX W HEAJUIEIbHBIX TE€HOB. ['€HETMYEeCKHMEe OCHOBBI HWHAMBHUAYAIBHOTO
pa3BuTus. ['eHeTndeckoe KapTUpoBaHUE. | €eHEeTHKa 4YemoBEeKa, METObl W3y4YEHUS
IFEHETUKH 4YeJioBeKa. PenmpoaykTuBHOe 310poBbEe uenoBeka. HacmencrBeHHbIe
3a00JIeBaHUS YEJIOBEKA, NX MPEAYNPEKACHIE. 3HAUYCHUE TCHETUKH I MEIUIIUHBI,
TUYECKUE AaCTeKThl B 00JIacTH MEAWIIMHCKOW TeHeTuku. ['eHoTunm u cpena.
Henacnencrsennas nusmeHunBocTs. Hopma peakinu npusHaka. BapuanmoHHbIN psin
Y BapuallMoHHas KpuBas. HaciiencTBeHHass ”3MEHYMBOCTh. BUJIbl HACTIEICTBEHHOM
n3MeHunBoct. KoMOMHATUBHAS U3MEHUUBOCTh, €€ MCTOYHUKH. MyTaluu, BUIbI
MyTaluii. MyTareHpl, UX BJIHMSHHE Ha OpraHu3Mbl. MyTanuu Kak MpUYMHA
OHKOJIOTHUECKHNX 3a00jeBannii. BHesnepHas HacIeACTBEHHOCTh U M3MEHYUBOCTD.
Onurenetuka. Jlomectukanus u cenekius. LIeHTpbl 0JqoManTtHUBaHUs )KUBOTHBIX U
LHECHTPbl MNPOUCXOXKACHUA KyJIbTYPHBIX pacTeHudM. MeToasl CeneKuuu, HX
reHeTHYeCcKue OCHOBBL. VIcKyccTBeHHBI 0TOOp. YCKOpeHHME U TMOBBIIIEHUE
TOYHOCTH 0TOOpA C MOMOIIbIO COBPEMEHHBIX METOJ0OB FT€HETUKU U OMOTEXHOJIOTUH.
['eTepo3uc M €ro HCHOJB30BAHHE B CEIEKUHUHU. PacliupeHune TreHEeTH4eCKOro



pa3HOOOpa3usi  CENEKUMOHHOIO  MaTepuana:  NOJUIUIOMAMS,  OTJAaJeHHas
ruOpuan3aIysi, OSKCIEPUMEHTANBHBI MyTareHe3, KJICTOYHAas  HMHXKEHEpUs,
XPOMOCOMHasi HH)XEHEepHUs, FeHHast nHXeHepus. bruode30macHOCTb.

Teopus 3B0OJIOLUH.

PazButue sBosmonnonHsix uaei. Hayunsie B3rasaasl K. Jlunnes u XK. b. Jlamapka.
OposonmonHas Teopust Y. JlapsuHa. CBUAETENBCTBA IBOJIOLUNUN KUBOW TPUPOJIBI:
MAJICOHTOJIOTUYECKUE, CPaBHUTEIIBHO-AaHATOMHUYECKHE, AMOPHOJIOTHYECKHE,
ouoreorpaduyeckre, MOJICKYJSIpHO-TeHeTUYeckue. Pa3BuThe mnpeacTaBiICHUN O
Bunae. Bun, ero kputepuu. [lomymnsmusa kak ¢opma CylIeCTBOBaHUSI BUAA U Kak
AlEeMEHTapHas eauHuna HdBoouud. CHHTETHYECKass TEOpUsl  SBOJIIOIUU.
MHUKpPO3BOIIIOLMS U MAKPOIBOIOLMA. JBHKYIIME CUIIBI 3BOJIFOLIMM, UX BIUSHUE HA
reHoon nonynanuu. Jpeid reHoB u ciydaiiHbie HEHANPABJICHHbIE U3MEHEHUS
reHooHna momyisaiuu.  YpaBHeHue Xapau—BaitHOepra.  MounekynspHo-
TeHETUYECKUE MEXaHU3MBbI HBOTIONNH. DOPMBI €CTEeCTBEHHOTO 0TOOpA: IBUXKYIIAs,
CTAaOMIM3UPYIOIIAs, JAU3PYNTUBHas.  DKOJOTMYECKOoe U reorpaduyueckoe
BU1000pa3oBanne. Hampanenus u nytu 3Bomonud. DOpMbl  SBOJIOIUU:
JABEPreHUNs,  KOHBEPreHIMs,  Napamwieau3M.  MexaHu3Mbl  aJanTanui.
Kossomtonusi. Posb ABOJIFOLIMOHHOU TEOpUU B dbopmupoBaHUU
€CTECTBEHHOHAYYHON  KapTUHBI ~ MuUpa. MHOroo0pasue  OpraHu3MOB W
MPUCTIOCOOJICHHOCTh OPTaHU3MOB K Cpejie OOMTaHUsI KaK Pe3ysibTaT SBOJIOIHUU.
[Tpunuunel knaccudukamnuu, cucremMatuka. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIbI
oprannyeckoro Mupa. CoBpeMeHHbIE TTOJAXObI K KJIacCU(UKAIIUK OPTaHU3MOB.
Pa3Burne ;ku3Hu Ha 3emiie.

MeTobl JaTUPOBKU COOBITHH MPOIILIOTrO, FEOXpOHOIOrnYecKas mkana. ['unoressl
MIPOUCXOKICHHS XKU3HH Ha 3emiie. OCHOBHBIC ATallbl ABOIIONHMH OHOChephl 3eMIIH.
KitoueBbie COOBITHS B 9BOJIONMH PACTEHUI U )KUBOTHBIX. BhIMUpaH#e BUIOB U €T0
npuuuHbl. COBpEMEHHbIE TPEACTABICHUS O MPOUCXOKICHUU  YEIIOBEKA.
CucremMaTHyeCcKO€ TIOJIOKEHUE YEJOBEKA. OBOJIONMS 4YeloBeKka. {DaKTopbl
ABOJIIOIIMN YeJIOBEKA. Pachl yenoBeka, uxX MPOUCXOKICHUE U €UHCTBO.
OpranusMsbl 1 OKPY:KawIIas cpeaa.

Oxonornyeckue (HakTopbl W 3aKOHOMEPHOCTH WX BIIMSHUS Ha OPTaHU3MBbI
(MpUHIUATT ~ TOJIEPAHTHOCTH, JUMUTHpYIOIHEe  (akTopel). I[lpucnocobnenus
OpraHU3MOB K JEUCTBHUIO DJKOJIOTMUECKHX (HakTopoB. buomornueckwe pUTMBL.
B3auMopeiicTBue skonorundeckux (hakTopoB. JKoJoTudeckas Huma. buoreoreHos.
Dxocucrema. KomnoneHTsl s3kocucteMbl. Tpoduueckre ypoBHU. TUIBI MHUIIEBBIX
uenei. [Inmesas cetb. KpyroBopoT BEHIECTB M NMOTOK 3HEPTUHM B 3KOCHCTEME.
buotnueckre B3auMOOTHOIIEHUSI OPraHU3MOB B 3KocucTeEME. CBOMCTBA SKOCUCTEM.



[IponykTuBHOCT M OMOMacca 3KOCHCTEM pa3HbIX TumoB. CyKieccus.
Camoperynsuust 3kocucteM. [locnencTBus BIHMSHUS JEATEIBHOCTH YEJIOBEKa Ha
skocucTteMbl. HeoOXomMMOCTh COXpaHEHUs OMOpa3HOOOpPa3usi SKOCHCTEMBI.
ArporieHo3sl, ux ocooennoctr. Yuenue B. Y. Bepranckoro o 6uochepe, Hoocdepa.
3aKOHOMEPHOCTH cylecTBoBaHus 6uocdepsl. KoMmnoneHTsl 6rochepsl U ux posb.
KpyroBopotsl BemiectB B Ouocdepe. buorennas murpainus atomoB. OCHOBHBIE
ouombl 3emun. Ponb uenoBeka B Ouocdepe. AHTPONOTEHHOE BO3JCUCTBUE Ha
ouocepy. Ilpupomnsie pecypchl U palMOHAIBHOE MPUPOJIOIOJIH30BAHUE.
3arpszaenne Owmochepbl. CoxpaHeHWe MHOTO00Opa3vs BHAOB KaK OCHOBA
yctoitunBocti  Omocdeprl.  BoccraHoButenbHas —~— dkosiorus.  [IpoOGiembl
yCTOMYMBOTO  pa3BuTUA. [lepCrieKTUBBI  pa3BUTHS  OMOJIOTMYECKUX  HAYK,
aKTyaJbHbIC TPOOJIEMbI OMOJIOTHH.
I[IpumepHbIii NepeveHb JA0OPATOPHBLIX U NMPaKTHYeCKMX PadoT (HA BBHIOOP
YUUTEs):

1. Ucnionp30BaHuEe pa3IuyHbIX METOJIOB MTPU U3YYEHUH OUOJIOTMYECKUX OOBEKTOB.
2. TexHrKa MHUKPOCKOITMPOBAHUS

3. HW3yuyeHue KIETOK pACTEHUM M KUBOTHBIX IOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenapaTax u ux omucaHue.
4. TlpurotoBieHue, paccMaTpUBaHUE U OIKMCAHHE MHUKPOMPENAPaTOB KIETOK
PaCTEHUM.
5. CpaBHEHHE CTPOCHHS KJIETOK PACTCHUI, ’KUBOTHBIX, TPHOOB 1 OaKTEpUH.
6. 3yueHue ABMKEHHUS [IUTOIIA3MBI.
7. 3ydyeHue nmina3mMoiunsa 1 AeTUIa3MoIn3a B KIIETKaxX KOKHUIBI JIyKa.

8. MW3yueHue (epMEHTATUBHOrO pacIUEIJIEHUs MEpOKCHAa BOAOpPOJIa B
PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX.
9. OOnapyxeHue O€JIKOB, YIJIEBOJOB, JHMIUIOB C IOMOIIBI KaueCTBEHHBIX
pEaKIUi.

10. Beinenenne JIHK.

11. I3y4eHne kaTaIuTHYECKON aKTUBHOCTH (hePMEHTOB (HA IPUMEPE aMUIa3bl iU
KaTayasbl).

12. HaGmiogenue MuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jyka Ha TOTOBBIX
MUKpOTIpenaparax.

13. N3ydyenne XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax.

14. N3ydenue ctaauii Melio3a Ha TOTOBBIX MUKpOIIpENnaparax.

15. N3ydenue CTpOeHHs TOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax.

16. Pemienue sneMeHTapHbIX 337a4 110 MOJIEKYJISIPHONH OMOJIOTHH.

17. BrisiBlieHUE IPU3HAKOB CXOJICTBA 3apPOIbIIIEH YelloBeKa U JPYTUX MO3BOHOUHBIX
’KUBOTHBIX KaK JI0Ka3aTeJIbCTBO UX POJCTBA.

18. CocraBieHue 31EMEHTAPHBIX CXEM CKPELIMBAHUS.



19. Pentenue reaeTHUECKUX 3a1a4.

20. U3yueHue pe3yabTaTOB MOHOTHOPUIHOIO M JAMTHOPUIHOIO CKPEIIMBAHUS Y

TPO30(HITHL.

21. CocTaBieHuEe U aHAJIU3 POJIOCIOBHBIX YETIOBEKA.

22. HSYIIGHI/IG HN3MCHYNBOCTH, IIOCTPOCHUC BAPUAITMOHHOTO psAda U BapHaHHOHHOfI

KPHUBOM.

23. Onucanue peHoruna.
24. CpaBHEHHE BUIOB 110 MOP(HOJIOTHYECKOMY KPUTEPHIO.

25. Omnurcanuie MPUCIIOCOOICHHOCTH OpraHU3Ma U €€ OTHOCUTEIILHOTO XapaKTepa.

26. BpiaBinenue

HKOJIOTUYECKUX (PAKTOPOB.

27. CpaBHeHI/Ie AHATOMHUYCCKOI'O CTPOCHUA paCTeHI/Iﬁ Pa3HbIX MCCT oOuTaHus.

MPUCIIOCOOICHU I

OpPraHu3MoOB K

28. MeTobl u3MepeHus (HakTOpoOB Cpeibl OOUTAHUS.
29. M3yueHue 7KOJIOTUUECKUX aJlanTalliii yeJioBeKa.
30. CocTaBieHUE MUIIEBBIX IETIEH.

31. U3yuyeHne u onucaHue 3KOCUCTEM CBOEM MECTHOCTH.

32. MonenupoBaHU€E CTPYKTYP U IMIPOLECCOB, MTPOUCXOASAIIUX B IKOCUCTEMAX.

33. OueHka aHTPONIOTEHHBIX U3MEHEHHUI B IPUPO/IE.

3. TemaTuueckoe INITAHUPOBAHHE ¢ VKA3aHUECM KOJIHUYIECCTBA YACOB,

OTBOJMMBIX HA OCBOCHHE KAKI0M TEeMBbI:

BJIIMSIHUIO  PAa3JIMYHBIX

buoaorus.11 kaace (3uaca B Hegemro, 102 yaca)

Paznen Kon-Bo Tembl Kon- | OcHOBHBIEC BUIBI ACSITENBHOCTH
4acoB BO oOydaromuxcsi (Ha ypoBHE
9YacoB | YHUBEPCATbHBIX YUEOHBIX JEHCTBHI)
Kusoii 8 Opranusm Kak 1 XapakTepru30BaTh CTPYKTYPHBIE CeHTs0pb
OPraHu3M Kak ouocucrema. 3JIEMEHTBI, OCHOBHBIE ITPOLIECCHI lnen
OomnoJiornyeckas OpPTraHW3MEHHOTO YPOBHS KH3HH.
cucremMa [TpuBOIUTH KOHKPETHBIE IPUMEPHI
MIPOSIBJICHUS] CBOMCTB JKU3HU Ha
OpraHu3MeHHOM ypoBHEe. CpaBHHUBATH
Opranusm kak 1 0COOEHHOCTH OPraHU3MEHHOr0 ypoBHS | CeHTS0ph
OTKpBITast JKU3HU C OCOOCHHOCTSIMH Onoc(epHOro | 2nen
onocucTemMa 1 OMOTEOIIEHOTHYECKOTO YPOBHEH.
IIpoueccel 1 AHanM3upoBaTh ABYHANPABICHHOCTb Centa6pn
KHU3HEIEATEIBHOC KM3HH OPTaHU3MOB B OOBSICHATH €€ 2Hen
TH 3Ha4YeHue /s 9Botonu. OLeHnBaTh
OJTHOKJIETOYHBIX 3HAYEeHHE OPTaHMU3MEHHOTO YPOBHS
OpPTraHU3MOB. JKU3HU B
npupoae. Onpenensars NoHITHE
CBolicTBa 1 «OpraHu3M». XapaKTemeBaTb CeHT;I6pL
MHOTOKJIETOYHBIX opraHusM kak 6uocucremy. Ha3piBaTh | 2men
OPraHU3MOB. CyLIECTBEHHbBIE MMPU3HAKU OMOCHCTEMBI

«OpraHuzm». AHaJTU3UPOBATh U




Tpancnopr
BEIIECTB B )KUBOM
OpraHmsMe.

Cucrema opraHon
MHOT'OKJIETOYHOT
0 OpraHusma

Perynsuus
MPOIECCOB
JKU3HEIEATEIIHFHOC
TH

OpraHu3MoOB

OLICHUBATh POJIb DJIEMEHTOB
OMOCUCTEMBI KOPTaHU3M» B €€
JKU3ZHEJEATEIIBHOCTH.
ApryMeHTHpoBaTh

OTKPBITOCTh OMOCHCTEMBI «OPTaHU3M.
Onpenensats NOHATHE KTOMEOCTa3y.
XapakTepu30BaTh MPOLECCHl PETYIISILIUU
PaCTUTENBHOIO U )KUBOTHOI'O
opranusMa. CpaBHUBATh IPOLIECCHI
pEryJsiiuy y MHOTOKJIETOYHBIX U
OJIHOKJIETOYHBIX OPTaHU3MOB.
HazbiBaTh 1 OOBSICHSTH CyIIECTBEHHBIE
IIPU3HAKU OJIHOKJIETOYHBIX
OpraHu3MoB. XapaKTepHu30BaTh
IIPOLIECCHI KUZHEIEATEIBHOCTH
OJIHOKJIETOYHBIX OPTraHU3MOB.
CpaBHUBaTh IPOLIECCH TMHOLUTO3a U
¢daronuTosza. OOBACHITH 3HAYCHUE
oTKphITHS (aronurosa U. U.
Me4HUKOBBIM /JIs1 IOCTPOEHUSI TEOPUU
uMMyHHTETa. OOBACHATH POJIb
OpraHOUJI0B OJHOKJIETOYHBIX
OpraHu3MOB

B UX NE€PEIBUKEHUU. AHAIN3UPOBATh U
OLICHUBATh POJIb TAKCHUCA Y
OJIHOKJIETOYHBIX OPTaHU3MOB.
XapakTepu3oBaTh pojib
OJIHOKJIETOYHBIX OPTaHU3MOB B
npupoze. XapakTepu3oBaTh
MHOT000pa3ue MHOTOKJIETOUHBIX
opranu3MoB. [IpuBoanuTe npuMepsl
CIIEUATIN3AlMY TKAaHEH U OPTraHOB y
pacTeHuii, rpuOOB U KUBOTHBIX.
XapakTepru3oBaTh 3HAYCHHE

oOMmeHa BeniecTB. CpaBHUBATh
pe3yabTaThI MPOLIECCOB ACCUMUIISILIUN
u puccnMuisanuu. HazpiBath
Ba)KHEHIIE MPOLECChl aCCUMUIIALINU.
XapakTepu30BaTh U CPAaBHUBATH
a’poOHBII U aHaPOOHBIIN TUITEI OOMEHA
BELIECTB y Opranu3mMoB. Ha3biBaTh 1
KpaTKO XapaKTepHU30BaTh CUCTEMBI
OpraHoB XMBOTHOI'O OpraHHU3Ma.
ApryMEeHTHpPOBATH CI0KHOCTh
CTPOCHUS U CIIEHU(PHUUHOCTh
KHU3HEIESTeIbHOCTH MHOTOKJIETOYHOTO
oprausMa. ApryMeHTHpOBaTh
HEO0OXOUMOCTb MUTAHUS [T
OpraHU3MOB.

Ha3piBaTh THIIBI MUTaHUSI OPraHU3MOB U
WUTIOCTPUPOBATh UX IPUMEPAMH.
CpaBHuBaTh CIOCOObI MOTYYESHHS

CenTs6pn
3Hen

CeHTs0pb

3Hen

CeHTs10pb

4ugen




MUTATENbHBIX BEIIECTB BOJOPOCISIMU U
BBICIIIIMU PACTCHHUSIMHU.
XapakTepu30BaTb MHOTOOOpa3ue
c1toco00B JOOBIBAHUSI MHIIH Y
MHOTOKJIETOYHBIX KMBOTHBIX.
[IpuBoauTH

MIPUMEPHI JKUBBIX OPTAHU3MOB C
Pa3IMYHBIMHU THIIAMHU TTUTaHUS

PasMHoskenue n Pasmuoxenue
pa3BuTHe OpraHu3MOB.
OpPraHu3sMoB

O11010TBOpEHKE

1 €ro 3Ha4YCHHC.

NunuBunyansHOE
pa3BUTHE
MHOTOKJIETOYHOT
0 OpraHusmMa —
OHTOT'CHE3

Pocr u pasButne
opraHusma

XapakTepu30BaTh pa3MHOKEHUE
OpPraHU3MOB KaK UX
camoBocnpou3BeaeHue. Ha3piBathb
OCHOBHBIE TUIIbI PA3MHOKECHHUS.
[IpuBOANTH KOHKPETHBIE MPUMEPHI
pa3HbIX (opM OECroIoro pa3MHOKEHUS
y pacTeHuil v >KUBOTHBIX. OOBACHATH
MOHSTHS «KJIOH» U «KJIOHUPOBAHHEY.
OneHuBarthb

3HaYeHHe 0ECroIOro Pa3MHOKEHHUS TS
IIPUPOJIBI U JUISl YEJIOBEKA.
XapakTepu30BaTh OHOJIOTHYECKOE
3HAYEHHE MOJIOBOTO Pa3MHOKEHHUS

u oroioTBopeHus. OOBACHATH
CBOMCTBA 3UTOTHI. BBIABIATH
CYILIECTBEHHBIE NMPU3HAKU Pa3TUUUS
MI0JIOBOTO U OECTIOI0ro pa3sMHOKEHUS.
PackpriBath Onomoruyeckoe
MPEUMYIIECTBO MOJIOBOIO
Pa3MHOKEHUS.

XapakTepu3oBaTh Ha KOHKPETHBIX
MpUMepax MOHATUS «IIOJ» U «I10JO0BOU
npusHak». OOBSICHATH POJIb NEPBUUHBIX
Y BTOPUYHBIX MOJOBBIX TPU3HAKOB B
IpoLeccax KU3HEACSITEIbHOCTH
KUBOTHBIX. OTIpeACNIATh OHATHE
«OIJIOIOTBOPEHUEY. XapaKTepU30BaTh
3UTOTY KaK HavaJdbHBIN TaIl )KU3HU
opranusma. Paznuyats Hapyx’HOE U
BHYTpPEHHEE OIJIOJJOTBOPEHHE,
MPUBOAUTH KOHKPETHBIE PUMEPHI.
ApryMEeHTHpOBATh MPEUMYIIIECTBA
BHYTPEHHETO OILIOI0TBOPEHUS TIEPE]
Hapy>XHbIM. [IpuBOAUTH pUMEPHI
HCII0JIb30BaHUS HCKYCCTBEHHOTO
OIJIOIOTBOPEHUS B PACTEHUEBO/ICTBE U
’KUBOTHOBOJICTBE. XapaKTEPU30BaTh
ATarnbl ABOWHOTO OIJIOJOTBOPEHHUS Y
LBETKOBBIX PACTEHHUH U €TO
ouonoruyeckoe 3HayeHue. OnpenensTh
MOHSTHSI KOHTOTEHE3), «IMOPHUOTEHE3Y.
Ha3zbIBaTh nepuoibl OHTOreHE3a.

CeHTs10pb
4ugen

CeHTs6pb

duen




Ha3zpiBaTh mepBUYHBIC KIIETKH,
oOpa3yroniuecs MpH JIeJIeHUH 3UTOTHI B
Hayaje Pa3BUTHUI HOBOT'O OpraHU3Ma.
XapakTepu30BaTh 3Tanbl YMOpUOreHe3a
(mpolGeHue, TacTpyIISIIHIO,
nuddepernmanuio). OObICHATH
3aBUCUMOCTh Pa3BUTHUS SMOpPHOHA OT
Ha-

CJIEZICTBEHHOTO MaTepHasa U yCIOBUN
BHEIIHEH cpefipl. XapaKTepHu30BaTh
0COOEHHOCTH Pa3BUTHS OPTaHU3MOB B
MOCTAMOPUOHAIIBHBIN MEPUO/I.
CpaBHHBATH CTAIMH PA3BUTHSA
OpPTaHU3MOB C MOJIHBIM U HETIOJIHBIM
MpEBpALLICHUEM. AHAIU3UPOBATH
CTaIMM Pa3BUTHS 3aPOJIbIIIA

y M03BOHOYHBIX. DopMyITHpoBaTh
3akoH bapa. BBISBISTE 3aBUCUMOCTD
OHTOT€HEe3a OT TeHEeTUYECKON
uH(pOpMaLIHU, COAEpIKAIIEHCs B 3UTOTE.
AHaIM3upoBaTh U OLIEHUBATh
HETraTUBHOE BIIMSIHUE HUKOTHHA,
aJIKOTOJIS

¥ HAPKOTUYECKHX BEIIECTB HA PA3BUTHE
3apojpliia yenoBeka. Mcrnonb30BaTh
MH(POPMALMOHHBIE PECYPCHI IPU
MOJIrOTOBKE JIOKJIa/10B, pedepartos,
COOOIIeHNH O MPUYKMHAX HAPYILIEHUIN
sMOpuoreHe3a

OcHOBHbBIE
3aKOHOMEPHOCTH
HaCJIeI0BAHNSA
NPU3HAKOB

T'emeTnka —
HayKa o
HacJlIeJOBaHUH
CBOMCTB
OpraHu3MOB.

1

I'uGpunonoruuec
KU METOJ
UCCIIETOBaHUS
HACJIEICTBEHHOCT
n

I'eneTnueckue
3aKOHOMEPHOCTH,
OTKpPBIThIE

I". Meunnenem.

Hacnenosanue
MIPU3HAKOB TpU
TUTHOPUTHOM

U
MTOJTUTUOPUIHOM
CKPEIIMBAHUU.

Ornpenenarb MOHIATHS
«HACJIEICTBEHHOCTb» U
«M3MEHUYMBOCTH». KpaTko
XapaKTEPU30BaTh UCTOPHIO
MPEACTABJICHUI YE€TIOBEYECTBA O
MEXaHU3Me Mepeaynl HacJIeICTBEHHBIX
MIPU3HAKOB OT poAUTENEH
nmoTomkaM.Ha3bsiBaTh OCHOBHBIE
MOJIOKEHUS UCCIIET0BAHUM,
npoBenieHHbIX ['. Menaenem.
Ornpenenarb MOHATHE «TEH.
PackppiBaTh MpeanoChUTKH CO3TaHUS U
OCHOBHO€ COJIEP’KaHUE XPOMOCOMHOM
TEOPHUH HaCJIeICTBEHHOCTU. OOBSICHATD
MOHSTHSI «KT€HOTHUID, KPEHOTUID»
«reHO(OH, KTEHOM.

CpaBHMBATh OHATHUS KT€HOTHUID,
«TE€HOM», «T€HO(OHI» U BBIABIATH UX
paznuuus. OObSCHITH MOHITHE
«U3MEHYUBOCTbY». PackpriBaTh
0COOCHHOCTH MEeXaHU3Ma

MO (PUKAIIMOHHON U3MEHUNBOCTH,




Hacnenosanue
npu
B3aUMOJCUCTBUHU
T€HOB.

T'en n
XPOMOCOMHast
TEOpUs
HacCJICICTBEHHOCT
H.

MPUBOIUTH TpUMepbl. OOBACHATH
MOHTHE «MOIUPUKALINY.
Xapakrepus3oBaTh Ha-
CJIEJICTBEHHYIO U3MEHYHMBOCTH U €€
tunbl. CpaBHUBATh IPUYUHBI
BO3HHUKHOBEHHUS KOMOMHATUBHOMN U
MYyTallMOHHOW U3MEHYUBOCTH.
XapakTepru3oBaTh TUIIbI MyTaIlUi.
Ornpenenarb NOHATUS
«MyTareHes»,«myraren». OObsSCHATh
OCHOBHBIE ITOJIOKEHMSI 3aKOHA
TOMOJIOTUYECKUX

PSA0B HACJIEICTBEHHON N3MEHUNBOCTH.

I[aBaTL OLICHKY BKJIaga YYCHUS H. U.
BaBM10Ba 0 3aKOHOMEPHOCTAX U3MEHYMBOCTM B
buonornyeckyo

HayKy. MpoBoauTb HabAAeHMA B XOA4€e BbINOSHEHUA
nabopaTopHoOW pa-

60TbI.

T'eneruka mona u
HacJIeJOBaHUe,
CIIEILICHHOE

Hacnencrsennnie
0o0JIe3HHU
YeJIoBEKA.

OTHYecKHne
ACTEKTHI
MEIUITMHCKOMN
TeHETHUKHU.

®dakTopsl,
OIIpEeACIAIOIIE
3J10pOBbE
YeJI0BEKa

CTpouTh BapHallMOHHYIO KPUBYIO
u3MeHunBocTU. GukcupoBaTs U
00CyXIIaTh pe3yIbTaThl padOTHI, IEJIaTh
BbIBOZIbI. COOJIIOIaTh MTpaBUiIa

paboThI B KaOMHETE, 0OpaIeHUs ¢
71a00paTOPHBIM 000PYT0BAaHHEM.
Ha3zbiBaTh cyliecTBeHHbIE OCOOEHHOCTH
rUOpUIOTIOTHUECKUX UcchaenoBaHui I
Mennens. AHanTU3UpPOBaTh PE3yJIbTAThI
OTIBITOB IO MOHOTUOPUIHOMY
cKkpemmBannio. Mcnosib3oBath
IeHETHYECKYI0 TEPMUHOJIOTHIO

1 CUMBOJUKY. OOBICHATH TIOHSTHE
«annenb». PopMyIMpOBaTh 3aKOH
JOMUHUPOBaHHUS (TIEPBBIN 3aKOH
Menienst), IpUBOAUTE IPUMEDHI.
®opMyIUpOBaTh 3aKOH paCIICTNICHUS
(BTOpOI 3aKOH MeHniens), MpUBOINUTh
npuMepbl. OOBACHATH CYITHOCTh
npaBuia YMcToThl ramer. CocTaBiATh
DIIEMEHTAPHBIE CXEMbI CKPEIINBAHMUSL.
Pematerenernueckue

3a7auu. AHAIM3UPOBAThH PE3YIbTATHI
OTIBITOB MO AUTHOPUTHOMY
CKpenBanu0. PopMyIMpoBaTh 3aKOH
HE3aBUCHMOT'0 HACJIEJIOBAHUS
MIPU3HAKOB (TpeTHii 3aKkoH MeHnzens).
XapakTepu30BaTh 0COOEHHOCTH

Y 3HaU€HHUE aHAIN3UPYIOLIETO
ckpeuuBaHusg. OOBSICHATD IPUUUHY
OTKJIOHEHUS Pe3yJIbTAaTOB OIBITOB 110
JUTUOPUIHOMY CKPEIIMBAHUIO OT
CTAaTUCTHYECKUX 3aKOHOMEPHOCTEH.




Has3piBaTh Npu4MHY CLEINIEHHOTO
HacyenoBaHus reHoB. OOBSICHATH
CYLIHOCTb KPOCCHHTOBEPA.
Hcnonb30BaTh FeHETUYECKYHO
TEPMUHOJIOTHIO U CUMBOJIUKY. Pemath
reHeTUYeCcKue 3a7auu. AHAIM3UPOBATh
CYUIHOCTb SBJICHHH HETOJIHOTO
JIOMUHHUPOBAHHUS

¥ KOJIOMUHUPOBAHHUS, IPUBOIUTD
npuMepbl. OOBSICHITH ONpe/elieHNe
rpynn kposu B cucteme ABO.
AHanu3upoBaTh CyIIHOCTH SIBIICHUI
KOMJIEMEHTapHOCTH, JIIHCTa3a U
MOJIMMEPHH, TPUBOTUTH IPUMEPHI.
OrnpenenaTb MOHATUE KIIOJ»,
pacKpbIBaTh MEXAHU3M OIPEICICHUS
10J1a Y MJICKOTIUTAIOIINX U YeIOBeKa.
CpaBHHBATH TOJIOBBIE XPOMOCOMBI

(X 1Y) no o0bemMy reHeTUYECKOM
uH(popMaLnu U OOBSICHSTD
OHMOJIOTHYECKYIO POJIb X-XPOMOCOMBI.
XapakTepu30BaTh 0COOCHHOCTH
HACJIETOBAHMSI PU3HAKOB, CIIETNIEHHBIX
C TI0JIOM, TTPUBOAUTH TIPUMEPHI.
[TosicHATH Hacie0BaHNE reMODUINH Y
4yenoBeKa. ApryMeHTHPOBATh
HEJIOMYCTUMOCTb OJIN3KOPOICTBEHHBIX
OpaxoB BBHJy pHCKa Mepeaadn
HacJIe/ICTBEHHBIX 3a00JIeBaHUH.
XapakTepHu30BaTh OCOOCHHOCTH TeHe-
TUKU YenoBeka. OnpenensaTs NoOHATHE
«kapuotum». OeHuBaTh poJb
U3y4YEHUs KapUOTHUIIa YeJIOBEeKa B
MEIUIUHCKUX UCCIIETOBAHHSIX.
XapakTepu30BaTh MPUUHUHBI
cOOCTBEHHO HACJE/ICTBEHHBIX 00Je3Hel
U MyJbTU(AKTOPHBIX 3a00JI€BaHUH,
MPHUBOINUTH MX TIpUMepHL. [I[puBOINTH
KOHKPETHBIE IPUMEPHI TEHHBIX U
XPOMOCOMHBIX 00JIe3HEH, OOBSICHATH UX
IPUYUHBI. APTyMEHTHPOBATh
HEO00XO0UMOCTb MPOPUIAKTUKU
HaCJIE/ICTBEHHBIX 3a00JIeBaHN KaK
OCHOBHOT'O CPE/ICTBA MX
npenynpexaenus. HazpBatb Mepsl
pOoIIAKTUKN HACTIEICTBEHHBIX
3aboseBaHuil yenoBeka. Onpenenirb
MOHSTHS «MYTaLIUsD)
«MyTaren»,«Myrtaretnes». Paznuuath
reHepaTUBHBIE U COMAaTUYECKUE
MYTaIlUH.




Ha3piBaTh OCHOBHBIE HOHU3UPYIOUIUE,
XUMHUYECKUE U CITIOHTAHHBIC MYyTareHbI.
OOBACHATH MEXAHU3M BO3JICHCTBUS
Pa3IMYHBIX MyTareHOB Ha OPTraHu3M
yesoBeka. HaspiBaTh peamer u 3agadn
MEIULIMHCKON

reHeTuku. OOOCHOBBIBATH
HEOOXOIMMOCTh MEIHKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS.
[TpoBOIUTH OLIEHKY STHYECKUX
ACIIEKTOB HCCJICIOBAaHUI B 001aCTH
MEJIUIIMHCKON TeHEeTUKH. PackpbiBaTh
KJIFOUEBBIE MTOJI0KEHUS OO THYECKOTO
KOJIeKca. XapaKTepru30BaTh POJb
TE€HOTHIA B TOJIIEP)KAHUH (PUZUUECKOTO
1 TICHXHUYECKOTO 3/I0POBbSI YEIIOBEKA.

OcHoBHBIE WN3menuuBocts — | 1=1 OOBSCHITD MOHATHE KU3MEHUUBOCTHY.
3aKOHOMEPHOCTH Ba)KHEHIIIEE PackpbIBaTh 0COOEHHOCTH MEXaHU3Ma
H3MEHYHBOCTH CBOMCTBO MOIM(PUKAITMOHHON H3MEHUNBOCTH,
OpPraHU3MOB. IpUBOAUTH NpuMepbl. OOBICHATH
MOHATHE «MOJIU(DUKALIUS.
XapakTepHu30BaTh HACJIECICTBEHHYIO
Mmoroobpasue 1 M3MEHUYUBOCTD U ee Tunbl. CpaBHUBAThH
bopm IIPUYMHBI BO3HUKHOBEHHUS
U3MEHYUBOCTH Y KOMOMHATUBHON ¥ MyTallMOHHOMN
OpPraHU3MOB. WU3MEHUYMBOCTH. XapaKTepU30BaTh TUIIbI
MyTauui. OnpenensTb NOHITHS
HacnencrBennas | 1 «MyTarenes3» u «myraren». OObsICHSITD
W3MEHUYUBOCTH U OCHOBHBI€ ITOJIOKEHHUSI 3aKOHA
€€ THIIbI TOMOJIOTUYECKUX PSIOB
Muoroo6pasue 1 HACJICICTBEHHOM
THIIOB MYTaITHIA. W3MEHUYUBOCTH. JlaBaTh OLICHKY BKJaJa
MYTaFCHI)I, Uux 1 y4CHUA H. 1. Basuiona o
BIIMSIHHE HA 3aKOHOMEPHOCTSAX U3MEHUHUBOCTHU B
KUBYIO IPUPOJLY Ouosiornyeckyro Hayky. CTpouTh
U 4yeJIOBEKa. BAapHUAIIMOHHYIO KPHUBYIO
W3MEHUUBOCTH. PUKCHUPOBATh U
PazButue 3Hanus | 1 00cyXJ1aTh pe3yJIbTaThl padOThI, JeaTh
0 BBIBO/IbI
HACJIEACTBEHHON
W3MEHYUBOCTH
Cenexnus u I'enetnyeckue 1=1 Onpenenars NOHATHE «CEJIECKIIMSD.
OMOTEeXHOJIOrHsl OCHOBBI ApryMeHTHpPOBATH OTOKIECTBICHUE
Ha cayk0e CENEeKIUU. H. M. BaBWJIOBBIM CENEKLIUHU C
yeJIoBeYecTBa «3BOJIFOLIMEN, HATIPABIIIEMON
gyenoBekom». Ha3piBaTh 3a1aun
Bxiag H. U. 1 CeleKIHnH. XapaKTepru3oBaTh
Basuiiosa B HCKYCCTBEHHBIN
pasBuTHE 0TOOp Kak OJIMH U3 OCHOBHBIX METO/I0B
CEJIEKIIIH. cenexku. OOBICHSITE

MOHATHE«THOpUAN3anus». PackpbiBaTh
CYIIHOCTb COBPEMEHHBIX METOJOB




rHOPUIU3AINH: MOJEKYIISIPHON

JlocTmkeHus ruOpuanzanuu (in vitro), MyTarenesa u
CeJIeKLIUU MOJIMIUIOUNHU. XapaKTEepU30BaTh
pacTeHuii u SIBJICHUE T€TEePO3KCca U IPUBOJIUTH €TO
YKUBOTHBIX npuMepsl. Ha3bIBaTh LIEHTPBI
buorexnonorus, MIPOUCXOXKACHUS KYJIbTYPHBIX
€€ HallpaBJICHUs U pacrenuii. CpaBHHBAaTH OCOOCHHOCTH
3HauCHUE. MEPBUYHBIX U BTOPUYHBIX LIEHTPOB
MIPOUCXOXKICHUS KaK HCTOYHUKOB
JIOCTHIKEHMSI KyJbTYPHBIX BUJIOB pacTEHHI.
OHMOTEXHOJIOTHU U ApryMEeHTHpPOBATH CO3UIAIOIIYIO POJIb
ITUYECKHE YesoBeKa B MOSIBICHUH MHOT000pa3us
ACIICKTHI €¢ ($hopM KyJIBTYpPHBIX PAaCTCHHUI Ha 3eMIie.
HUCCIIENOBAHUI OnenuBath Bkiag H. 1. BaBuiioa B
OMOJIOTMYECKYIO0 HAYKy
LapctBo Heknetounsie AprymMeHTHpOBaTh MPUYHHBI OTHECECHUS
Bupycsl, ero OpraHU3Mbl — BHUPYCOB K KUBBIM OpraHU3MaM.
pa3HooOpa3ue BHUPYCHI. XapakTepu30BaTh OTIIMYUTEIbHBIC

U 3HAYCHUC

Ctpoenue u
CBOICTBa
BHUPYCOB.

Bupycnsie
3a00JieBaHUs.

Oprann3MeHHBIN
YPOBEHb KHU3HU U
€ro poJib

B IIpUPOJIE

OCOOEHHOCTH CTPOCHHUSI U PA3MHOKEHUS
BUpPYCOB. OOBACHATH MEXaHU3M
IIPOHUKHOBEHUS BUPYCA B KIETKY.
XapakTepHu30BaTh TUIOTE3BI O
IIPOUCXOXAECHUN BUPYCOB.
Hcnonb30BaTe MHGOPMALIMOHHBIE
pecypchl AJisl HOATOTOBKU JJOKJIAJI0B,
pedeparoB, cooOIIeHH 0 BUpycax —
BO30yauTENSIX 3a00I€BaHU PACTEHUH,
JKUBOTHBIX, YesioBeka. [IpuBoauTs
KOHKpETHbIE IPUMEPBI BUPYCHBIX
AMUAEMUN B UCTOPUH YEIIOBEYECTBA.
HazbiBaTh BupycHble 3a0051€BaHus
JKUBOTHBIX U PACTEHUH, OLIEHUBATh
MPUHOCUMBIA UMU yIIEPO CENbCKOMY
X03s1cTBY. OnpenensaTb NOHATHS
«bakTepuodary,
COIMUIESMUSD , «ITaHgeMus, « BUY,
«CIIN». AHanu3upoBaTh CTPOEHUE
BuproHa BY

¥ MEXaHW3M HH(QUIIUPOBAHUS UM
KJIeTOK X031nHa. OOOCHOBHIBATh
co0uoieHre Mep NpopUIaKTUKU
BUPYCHBIX 3a0o0sieBannii. Ha3piBath
mepsl podunaktuku CITNa.
OO6cyxaTh UCTOPHUIO PA3BUTHS HAYKU O
BHUpYCax — BUPYCOJIOTHH.
XapakTepru3oBaTh TOCTHKECHUS
BHUPYCOJIOTHH B

HACTosIIee BpeMsi

Crtpoenue
JKHBOM KJIETKH

N3 ucropuun
pa3BUTHS HAYKHU O
KJIETKE.

OnpenensTs MOHATHE «KIETKa.
XapakTepu30BaTh 0COOCHHOCTH
KJIETOYHOTO YPOBHS OpraHU3aluu
KHU3HU, OOBSICHITH €0 B3aMMOCBS3b C




Kinerounas
TEOpUs U €€
OCHOBHBIC
MOJIOKEHHUS.

CoBpeMeHHbIE
METO/IbI
LUTOJIOTUYECKUX
HCCIICIOBAHUI

MOJIEKYJISIPHBIM U OpraHU3MEHHBIM
ypoBHsMHU. Ha3pIBaTh CTPYKTypHBIC
KOMITOHEHTHI KJeTku. [IpuBoauTh
JIOKa3aTeJIbCTBA TOTO, YTO KJIETKa
SIBIISICTCS JKUBOM CHCTEMOI —
ouocucTeMoi. Ha3plBaThL OCHOBHEBIE
MIPOLIECCHI KUZHEICATEIbHOCTH KIETKHU.
XapakTepru30BaTh BaKHEUIIINE
COOBITHSI, TPEAIIECTBYOIINE
MOSBJICHHUIO KU3HU Ha 3eMIIE.
XapakTepu3oBaTh CBONCTBA MEPBUYHBIX
KieTok. Ha3eIBaTh 3Tansl 3BOIIOLNN
KJICTKHU.

OueHuBaTh posib YCIOBUHM CPEIbl
MOJIOJIOM 3eMJIH B DBOIIOIUH KJICTKH.

OCHOBHBIC YacTH
KIJIICTKH.

[ToBepXHOCTHBIM
KOMILJIEKC
KJICTKU.

Iutonnasma u ee
CTPYKTYpHBIE
KOMITOHEHTHI.

HemeMm0OpanHbie
OpraHoubI
KJIETKH.

MembOpaHHbIe
OpraHoubI
KJIETKU

JIBymeMOpaHHbIE
OpraHoubI
KJIETKH

HnepHaH CHUCTEMA
KIICTKH

XpOMOCOMBI, UX
CTPOEHHE U
GbyHKIUH.

OcobennocT
KJIETOK
MIPOKApPHOT.

I'unioressl 0
MPOUCXOKACHUN
AYKapUOTHYECKON
KJIETKH.

AHaIM3UPOBATh POJIb FETEPOTPOPHOTO
¥ aBTOTPO(HOTO TUTIOB OOMEHa
BEILIECTB B BOJIFOIIUH KJIETKU.
Ha3zpiBaTh IpUYUHBI TETEPOTPOPHOCTH
MEPBUYHBIX KJIETOK. APryMEHTUPOBATh
MIPEUMYIIECTBA SYKAPUOTUUECKON
KJIETKH B 3BOJIFOLIUH JKU3HH.
XapaktepuzoBaTh MHOTOOOpa3ue
KJIETOK B )KUBOM Mupe. Ha3biBaTh
OCHOBHO€ OTJIMYME KJIETKH DYKaApHOT OT
KJIETKU NpokapuoT. [IpuBoauts
MIPUMEPHI MPOKAPUOTUUECKUX U
AYKapUOTHYECKUX OPTaHU3MOB.
Ha3piBaTh OTIMYUTENBHBIC TPU3HAKT
pacTUTENbHOMN KIIeTKU. Ha3piBaTh
OTJINYHUTEILHBIE OCOOCHHOCTH
JKUBOTHOM

K1eTKH. OOBSICHATE MOHATHE «TKAHDBY.
Ha3biBaTh THIIBI TKaHEH pacTUTEIBHBIX
1 KUBOTHBIX OPTraHU3MOB.
XapakTepu30BaTh CIEIHATH3AINIO
TKaHEH 10 BHIITOIHSICMBIM HMU
¢bynkuusm. HazeiBate u
XapaKTEPU30BaTh YaCTH KIJIETKH.
PazauuaTs nocTOSSHHBIC U
HEIOCTOSHHEIC KOMIIOHCHTHI KIICTKH.
PaznuyaTh MOHATHS «4aCTH KJIETKH» U
«OPTaHOU[IbI KIETKI.
XapakTepu30BaTh CTPOEHUE U (PYHKLINUN
MOBEPXHOCTHOI'O KOMILJIEKCA KJIETKHU.
PackpeiBaTh cTpoeHHEe OHOIOrHUECKO
MeMOpaHBI.

XapakTepu30BaTh CTPOCHHUE U 3HAYCHHUE
KJIETOYHOTIO siipa. PackpbiBaTh
3HAYEHWE XPOMATHHA B SIAPE KIETKHU.




Kinerka xak stan 1 OOBSACHATH B3aMMOCBSI3b MEKIY
9BOJIIOLIMH KU3ZHU MOHATUSIMH «XPOMATUH» U
B UCTOpPUU «XpPOMOCOMay. XapaKTepHU30BaTh
3emiun CTPOECHHUE U
CBOMCTBA IUTOTUIA3MBI KICTKH.
HazbiBaTh OpraHoubl U BKIIOYECHUS
uToria3Mbl. OOBICHITH Pa3TUIHS
MOHATHH «IIUTOIUIa3May U
«TUANIOIUTa3May. BEISBIATH OTIIMYUS
KJIETOK MPOKAPUOT U SyKaPUOT.
AHanM3upoBaTh U CPABHUBATH
OCHOBHBIE MTOJIOKEHHSI TUTIOTE3 O
MIPOUCXOXKICHUN DYKAPHUOT
IIpoueccnl 8 Knerounsrnii mukn | 1=2 XapakTepu3oBaTh 3HAUCHUE
JKH3HEA e TeJILHO pa3MHOKeHUs KieTKku. OnpenensiTs
CTH KJIETKHU MOHSTHS «KJICTOYHBIN IIUKI, «KMUTO3»,
«uHTepdaza». Ha3biBaTh 1
Henpsmoe 1 XapaKTepU30BaTh 3TAIbl KIIETOYHOTO
JIEJICHUE KIIETKU [MKJIa. XapaKTepru30BaTh OCHOBHOM
— MHUTO3 npu3HaK HHTep(}a3HON KIETKH.
OOBSACHATH OMOJOTUYECKOE 3HAUCHHE
Meiio3z — 1 unTepdaszpl. OnpenensTb MOHATHSI
PEaYKIIHOHHOE «KApUOKUHE3» U «ITUTOKHHE3Y.
JIeJIEHUE KICTKH. XapakTepu30BaTh CTAAUH KIETOYHOTO
OGpazoBanue 1 nenenus (dpazsl M). OOBIACHATH
MYKCKHX TaMeT IMOHATHSA «aAIlOIITO3» U «KHEKPO3)».
— CpaBHHMBATh TPUUUHBI THOETTH KIIETOK
CIIEpMaTOIrcHE3. BCJICACTBHC allOIITO3a U HEKPO3a.
Paznmuyarh MOHATHS «CIIEPMATOTCHE3» U
()6pa30BaHHe 1 «OOTEHE3». AHAIU3UPOBATH U
SKEHCKHX TaMeT OIICHUBATH OMOJIOTHYECKYIO POJIh
— OOreHes. Meio3a. OnpeaensiTe HOHATHE KMHUTO3).
Ha3zpIBaTh 1 XapakTepru30BaTh
K terounsri 1 dazb1 MuTo3a. OOBACHATH
YPOBEHB Ouooruueckoe 3Ha4YeHne MUTO3a.
OpraHu3aLUu OnpenensarTb MOHATHE «MEHO03».
’KHBOM MaTepHH U Ha3zbiBaTh 1 XapakTepru30BaTh )KEHCKHE
€ro polib B 1 MY)KCKHE TIOJIOBBIC KIICTKH,
IpHpOe TUTUTOUIHBIC U TAIUTIOUIHBIE KIETKU
OpraHn3MoB. XapaKTepHU30BaTh U
CpaBHHBATh MEPBOE U BTOPOE JICTCHUS
Melo03a, 1eJaTh BEIBOJIBI.
XapakTepu30BaTh MEPUOIbI
dbopMupoBaHUs
JKEHCKUX U MY>KCKHX TIOJIOBBIX KJIETOK.
OnwuceBaTh dTANbl HPOPMUPOBAHUS
criepMaro30u10B. Ha3piBaTh OCHOBHOE
paszianydre mpoleccoB
CIIEpMaTOreHe3a U 00TeHe3a
Monexkyasipablii | 12 OcHoBHbIE 1=3 XapakTepu30BaTh OCOOCHHOCTD
COCTaB KUBBIX XUMHYECKHE MOJIEKYJISIPHOTO YPOBHSI OpraHU3aluu

KJIETOK




COETMHEHUSI
SKUBOH
MaTepuu.

XUMHUYECKHUE
COCTUHEHUS B
JKUBOU KJIETKE.

Opranunueckue
COETUHEHUS
KJIETKH — yTJIie-
BOJIBIL.

Jlunm e u OeKy.

Hyxkneoruns! n
HYKJIEMHOBBIE
KHCJIOTEL.

KoMnakTuzanus
monekyn JJHK B
sIIpax KJIETOK
3yKapHoT.

PuOOHYKIEHHOBBI
€ KHCJIOTHI:
MHOT0O0Opasue,

CIPYKTypa U
CBOMCTBA.

Hacnencreennas
uHpopmanus, ee
XpaHeHHe

U 1epenaya.

MonexynsapHbie
OCHOBBI I'€Ha U
TE€HETUYECKUN
KOJ

*u3HU. Ha3piBaTh CTpYKTYypHBIE
AJIEMEHTBI MOJIEKYJISIPHOTO YPOBHS
JKU3HU. XapaKTepU30BaTh
Ounosornueckre PyHKIIMN BaKHEUIITUX
MakpomoJieky. Ha3plBaTh OCHOBHBIE
IIPOLIECCHI MOJIEKYJISIPHOTO YPOBHS
JKU3HU. XapaKTepU30BaTh
OpPraHU3alHUI0 MOJIEKYJISIPHOTO YPOBHS
JKU3HU.

OueHuBaTh B3aUMOCBSI3b OMOCHCTEM
MOJIEKYJISIPHOTO U KJIIETOYHOTO
YPOBHEH )KM3HU Ha KOHKPETHBIX
npuMepax. XapakTepu30BaTh 3HaUCHUE
MOJIEKYJISIPHOTO YPOBHS JKU3HHU B
ouocdepe. HazpiBaTh HeOpraHmueckue
BELIECTBA KJIIETKU. XapaKTEpU30BaTh
3HAYEHHUE BOJIbI B AKUBOU KIIETKE.
HazbiBaTh Oprannyeckue BelecTBa
kjeTkd. Onpenensars NOHATHS
«MOHOCAXapUIbl» U «IOJUCAXAPUABD).
PackpriBaTh 3Hau€HUE YIJIEBOJOB B
JKUBOM KJIETKE. XapaKTepU30BaTh
MHOrooOpasue JUIU0B U UX 3HaUCHHE
B KiieTKe. OOBACHATH CTPOEHHUE
MoJIeKyJ1 Oenka Kak MoJIu-

MEpPHBIX COEIMHEHUHN, COCTOSAIIUX U3
aMMHOKHUCIIOT. CpaBHUBATh PYHKLIUU
(GUOPHILTAPHBIX U TJIOO0YIISIPHBIX
0enKoB. APryMEHTHPOBATh BAXKHYIO
poJIb 0eIKOB-(hePMEHTOB B KUBOMH
kieTke. ©opMHpoBaTh MOHATHUE O
CTPOCHUH HYKJIEUHOBBIX KHCIIOT.
XapakTepHu30BaTh COCTaB HYKJIECOTHIOB
JHK n PHK. Xapakrepu3oBarb
cTpykTypy monekyisl JIHK, Ha3zpiBaTh
MMeEHA YUYEeHbIX, YCTAHOBUBILUX €€.
OOcyxaaTh MEXaHU3M U
OMOI0rMYecKoe 3HaYeHHUE PETUTUKALUN
JHK. O0bacHATh 3HaUE€HHE MAaTPUUHOI
¢byunkuu neneit JJTHK.
XapakTepu30BaTh CTPYKTYpPY MOJIEKYJI
PHK. Paznuuats Gpopmsl mosiekyn PHK,
Ha3bIBaTh UX OCHOBHbIE (DYHKIIMU B
KJeTke. Pemare nuTosorunyeckue
3agauu. OOBIACHATH CTPYKTYpY U
CBOMCTBA XpOMATHHA.
Xapakrtepuszosats posb JJHK u Oenkos
B COCTaBe XpomaTuHa. Pa3nnuars u
Ha3bIBaTh ()YHKLIUU TUCTOHOBBIX U
HETHUCTOHOBBIX OEJIKOB B XPOMOCOME.
OOBSACHATH 3HaYCHNE KOMITAaKTU3AI[IH
(cimpanu3aIym) XpoMOCOM.




OO6cy)aarh CIOCOOHOCTH XPOMOCOM K
YABOCHUIO (CAaMOBOCIIPOU3BEIIECHUIO).
Ha3piBaTh 1 aHAMU3UPOBATH TIIABHYIO
(bYHKIIHIO XpOMOCOM

XumMuueckmne
npouecchl B
MOJICKYJISIPHBIX
cucTreMax

13

buocunres
OEJIKOB B KUBOU
KJIETKE.

1

3

Tpancasuus kaxk
srar OMocuHTE3a
OEJIKOB.

MonekyisspHbie
IIPOLIECCHI
CUHTE3a Y
pacTeHui.

DHepreTU4ecKui
JTan
¢dboTocuHTE3a Y
pacTeHui.

[Iytn
ACCUMUJISILIAN
YTIIEKHUCIIOTO
rasa.

bakrepuanbHblii
dboTocuHTE3 U
XEMOCHHTES.

MonexynsipHbie
JHEPreTUYECKUE
IIPOLIECCHI.

Kucnopoausrit
JTan
HYHEPTeTUIECKOTO
oOMeHa.

MonexynsapHbie
OCHOBHI 0OOMEHa
BENIECTB

B KHBOM KJIETKE.

MonexynspHbIi
YPOBEHb
OpraHu3aIuu
KHU3HU: €r0 POJIb
B IIPUPOJIE

AKTyanu3upoBaTh MOHATUS «OOMEH
BEIIECTBY, IJIACTHUECKUNA 0OMEH»,
«porocuntes». Onpenensrs MOHITHE
«OnocuHTe3». XapakTepu3oBaTh
0011y cxemy (POTOCHHTE3a U €T0
pe3ynbTat. PackpbiBaTh CYLTHOCTD
MOHITHH «JIOHOP» U «AKIETTOPY.
Ha3zbiBaTh yciaoBUs IPOTEKaHUS U
JIOKQJIM3al1I0 CBETOBOH (pa3bl
dboTocuHTE3a, OOBSICHATDH €€ 3HAUCHHUE.
XapakTepu3oBaTh cOCTaB POTOCUCTEM
OC [ u ©C II u npotiecchsl,
poucXosime B HuX. HazpBaTh
YCIIOBUSI IPOTEKAHUS U JIOKATH3AIUIO
TEMHOBOM (ha3bl poTOCHHTE3A,
00BsACHATH ee 3HaueHue. OOBSICHATh
ATanbl ¥ OMOJIOrMYECKOE 3HAaUEHNE
MPOLIECCOB ACCUMUJISIIIUM YTIIEKUCIIOTO
raza (uukiia KanbBuHa).
XapakTepu3oBatb (OTOCHHTE3 KaK
IJIACTUYECKYIO COCTAaBIISIFOIIYI0 OOMEHa
BEIIECTB B XJIOPO(PHUIIIOHOCHON KIIETKE.
XapakTepu30BaTh 3HAUEHUE MOJIEKYJI
Oenka B KIeTKe. AKTyalTu3upoBaTh
MIOHSTUS KMOHOMEP» U «IIOJTUMEP).
OOBACHATDH MOHITHE «T€HETUYECKHI
KOJI», Ha3bIBaTh CBOMCTBA
TeHETUYECKOT0 KoJ1a. XapaKTepu30BaTh
MPOIIECC TPAHCKPUIIIINH T€HETUYECKON
uHpOpMaLUu.

MopenupoBats cunte3 UPHK Ha
marpuiie JIHK, ncnonb3yst npuHIumn
KOMIUTUMEHTApHOCTH.
XapakTepu30BaTh MPOLECC TPAHCISIIIUU
¥ 0COOCHHOCTH €T0 MPOTEKAHUS.
OOBACHATH POJb pUOOCOM B
Ouocunrese Oenka. HazpiBate hopmbl
mouiekys1 PHK, ygacTByromux B
OuocuHTe3e

0enka. OOBICHATE MOHATHSA «KOJOH» U
«aHTUKOJOH». [laBaTh 00IIYIO
XapaKTePUCTHKY CHHTE3a OeTKOBOM
MOJIEKYJIbI Ha pudocoMme.
MonenupoBaTh cOCcTaB OEITKOBBIX
MOJIEKYI 110 KoioHaM. Pemarth 3a1aun.
Omnpenensarts NOHATHE «OMOIOTHYECKOe
OKHUCTIEHUE» («KJIETOUHOE JABIXaHUEY).
OOBACHATD SHEPrOEMKOCTh MOJIEKYJIbI




AT®. PackpbiBaTh 0COOEHHOCTH
aHa’pOOHOT0 OKHUCIIECHUS B KJIETKE
(rmuKonu3a) KaKk

ATana KJIeTOYHOTO JIbIXaHUSl.
XapakTepu30BaTh OpOKCHHE KaK
croco6 O0eCKUCIOPOTHOTO MOTYUYSHHS
sHeprur. OOBSICHATH 0COOEHHOCTH
MPOTEKAHUS U JIOKATN3auU
KHUCJIOPOJIHOTO ATamna KJIETOUYHOIO
JIBIXaHUS, XapaKTepU30BaTh €ro
pe3yabTaT U OMOJIOTUYECKOE 3HAUCHUE.
XapakTepu30BaTh 3HAUCHUE UK
Kpebca kak 1ieHTpasbHOTO 3BE€Ha
oOmrero myTu katabonusma
OpraHuYecKux coequHeHud. OOBSICHATH
0COOCHHOCTH TMepeHO0ca ANEKTPOHOB 110
JIBIXaTEIbHOM LK. XapaKTepu30BaTh
SHEPrETHKY IMOJTHOTO OMOJIOTHYECKOTO
OKHCJICHHUS U €r0 3TaIroB

Bpems
IKOJIOTHYEeCKOI
KYJbTYPbI

XUMHUYECKHE
JJIEMEHTEI B

000JI04Kax 3eMiIn

Y WX 3HAYCHUE B
KU3ZHU
OpraHU3MOB.

1

XuMu4deckoe
3arpsi3HEHUE
OKpYKaroleun
CpeIbl Kak
riao0anbHas
9KOJIOTHYECKast
npobema.

CtpyKTypHBIE
YPOBHU
OpraHu3au
KUBOU
MaTepuu

Ha3piBaTh npu4MHy OMacCHOCTH
MCKYCCTBEHHBIX MOJIMMEPOB.
XapakTepu30BaTh HETaTUBHbIE
MIOCJIEACTBUS UCTIOIb30BaHUS
HECTULIU/IOB.

OtueHnBaTh Bpel, HAHOCHUMBII
JMOKCHHAMHU KUBOW IIPUPOJIE.
AprymMeHTHpoBaTh HEOOXOAUMOCTh
OXpPaHbl OKPY>KaroLIeH Cpebl.
IIpuBOAUTE IPUMEPHI
IPUPOJIOOXPAHHBIX MEPOIIPUATHH,
OCYIIECTBIISIEMBIX B CBOEM PETHOHE.
XapakTepHu30BaTh BceoOlee
HKOJIOTMYECKOE 00pa3oBaHue Kak
IJIaBHOE YCJIOBUE YCTOHYMBOTO
pasBuTHs 6nocdepsl. [lpunumars
yJacTre B 00CYKJICHUH MPOOIEMHBIX
BOIIPOCOB CEMUHAPA, UCIOIb3Ys
MaTepuaisl naparpada. OObSICHITD
3Ha4YeHHe OMOJIOTHUECKUX 3HAHUH
B (hOpMHUPOBAHHUH SKOJIOTHUECKOMN
KYJIbTYpBI IMYHOCTH U B 1I€JIOM —
4eJI0BEYECKOr0 00IIECTBA




