MUHUCTEPCTBO HAYKU U BbICIIEIO OBPA30OBAHWS POCCUNCKON ®EJIEPALIMU
®ejlepanbHOE rOCY1apCTBEHHOE aBTOHOMHOE 00pa30BaTE/IbHOE YUPEKJACHHE BbICIIEro 00pa3oBaHus
«Kazanckuii (ITpusospkekuil) (eepaibHblii yHUBEPCUTET

Crienanu3upoBaHHblii yueOHbIH HayYHbIH HEHTP —
oO1eodpasoBateibHas Kkona-uurTepHar « I T-nuueii»

<}T’I’BC[)'II'\‘I13I()»

Jlupexyop CYHLLKOY
'’
JTUP. MyxameTtoB /

Pacnopsiienne Ne 7 /7 ot

« 1 » O F 2023 r.

PABOYASI TIPOTPAMMA KYPCA BHEYPOUYHOM JAESITEJIbLHOCTH
«PEIIEHHUE 3AJJAHUN NMOBBILWEHHOM CJIOKHOCTH IO BUOJIOT UM »
Cpeanee odmee odpazoBanue
(11 kJ1acenl)

PACCMOTPEHO:
Kadeapa xumuu u 6uosoruu. nporokos ot «28» asrycra 2023 r. No 1
PykoBojwmrens kapeapbl X0 <o oy - /DJ1. Xanukona/

/

COI''TACOBAHO: »
3amecTuTelb AupekTopa o YP (L ¢</ / N.I1. baraytauHosa/
[TPUHSTO: /

Ileparornueckuii copet, npoTokoi ot «31» aBrycra 2023 r. No |



Pemienue 3agaHuii NOBbIIEHHOM CJI0KHOCTH IO OMOJIOTHH
11 knaccsl

1. HosicHUTe/bHASA 3aNIMCKA

[Iporpamma Kkypca BHEYpOUHOM JesATENbHOCTH 1o Ouosiorun «Pemienue 3agaHuit
MOBBILIICHHON CJI0XKHOCTH 10 OMOJIOTHHY pacCuyuTaHa Ha JIOMOJHUTENIbHOE YITyOJIeHHOE N3yYeHUe
Ouosnorun yyamumucs 11 ecrecTBeHHOHay4HOTO Kilacca 4 Jyaca B Heliento, 136 yacos 3a aBa roja.

ConeprkarenbHas 4acTh IPOrpaMMbl pa3paboTaHa Ha OCHOBE:

v ConeprxaHus ONMMITMAIHBIX 33JaHU PETMOHAIBHOIO U 3aKJIIOYUTEIBHOIO 3TAIOB
Bcepoccuiickoii omuMmmuazbl MKOILHUKOB 1o Ouonoruu. (ITo marepuanam caiitoB biologii.net u
rosolymp.ru.)

[IporpamMmmMa KOHKpETH3UPYET COAECPKAHME IPEIMETHBIX TEM Kypca, JA€T pacupeaeieHue
y4eOHBIX 4acoB I10 pa3zesiaM Kypca U IOCJIEA0BaTEIbHOCTh U3YUEHUS TEM U PA3/eJIOB C YUETOM
MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOro mpoliecca, BO3PaCTHBIX
ocobeHHocTel yuamuxca. HekoTopble TeMbl, BKIIOYEHHBIE B IPOrpaMMy, HE H3y4yaroTcs B
HIKOJIBHOM Kypce OHMOJIOTHH, HO UX BKIIFOUEHHE OIpPaBlIaHO IeNbio JaHHOTO Kypca. ConepxaHue
0O0JIBIIMHCTBA Pa3/IeioB, OAHOMMEHHBIX N3y4YaeMbIM B paMKax yueOHoro npeamera «buonaorus»,
pacuIMpeHo U yriayoieHo.

O0mas xapakTepucTHKa Kypca BHEYPOYHOM 1eATeJIbHOCTH

Lenbro Kypca BHEYPOUHOH eATeIbHOCTH 10 Orosoruu «Perienne 3ajaHuii moBbIIIEHHOM
CJIO)KHOCTH 110 OHMOJIOTUN) SBIISIETCS OPraHMU3allMsl TOJATOTOBKH 3aMHTEPECOBAHHBIX yUaIMXCs K
OJIUMITHA/IE 110 OMOJIOTUU U MOCTYIJICHUIO B IPO(GUIbHBIC BY3bI.

Kypc BHeypouHO#l pgesTenbHOCTH 10 Ouonorun «PemieHune 3aqaHuii MOBBIIEHHOMN
CJIO)KHOCTH IO OMOJIOTHI», IPEXKE BCETO, SIBISETCS YacThIO OOIIEH CHCTEMbI U3yueHus OUOIOTUr
B ILIKOJIE, T.€. HaIlpaBJIeH Ha (JOPMUPOBAHUE Y yUAIIMUXCS LIEIOCTHON CUCTEMBbI 3HAaHUM O JKUBOM
MPUPOJIE, €€ CUCTEMHON OPraHU3aIMH U SBOJIIOLIUU, TIO9TOMY IPOTrpaMmMa BKJIIOUAET CBEJCHUS 00
00mMX OMOJOTHYECKUX 3aKOHOMEPHOCTSX, MPOSBISIFOIIUXCS Ha PAa3HBIX YPOBHSIX OpraHU3aIUH
)kuBoM mnpuponsl. Kpome toro, IIporpamma OCHOBBIBAa€TCS Ha MOCIEIHUX JOCTHXKEHHSIX
OMOJIOrMYeCKO HayKH, BBITEKAIOLIUX U3 KIACCUYECKUX MCCIIEA0BaHUMN MPOIIIOTr0, OUPAeTCs Ha
obmmedusznueckue u odbuexnMuaeckre 3akonsl Beenennoit. [ToBropenue, nzyuenue, o0o01eHne
TEOPETHYECKOI0 MaTeprajia COCTABIISIET HE OCHOBY KypcCa, a SBISETCS BCTYIUTEIbHBIM,
HayaJbHBIM D3TallOM KaXJAO0ro 3aHATHSA. Bce TeopeTnueckue CBEACHMSI MPEICTABISIIOTCS B
KOMITAaKTHOM U CTPYKTYPUPOBAaHHOM BH/JIE — B BUJIE KOHCIIEKTOB-TA0HUI, CXEM, KPAaTKUX U YETKHUX
onpeneneHuil. OCHOBHas 4acTh BPEMEHHU OTBOAMTCS MO pa3zdop 3a/laHUil OJIMMIINAIHOTO YPOBHS.
3aaHus CrpyIIIMPOBaHbI 10 TEMAaM U COOTBETCTBYIOT TEME TEOpeTHUECKOro Onoka 3ansatus. [lpu
nozadope 3a1aHui 0c000€ BHUMaHUE YAETIACTCS «TUIIHYHBIMY 33/1aHUSAM (HACKOJIBKO 3TOT TEPMHH
BOOOI1I€ MPUMEHUM K OJIMMITNAAHBIM 3a/1aHUSIM ), 3HAKOMCTBY C Hau0O0JI€€ YaCThIMHU <JIOBYIIIKAMM
U TUMAYHBIMUA OLIMOKaMH. B KOHIlE KaXXIOTo 3aHSTHUS Yy4allhecs MONYy4aroT 3aJaHus s
CaMOCTOSITENIbHON paboThl. BpIMonHeHHe AOMaIIHUX 33JaHUA OCTaBIIETCd HAa YCMOTpEHHE
yuamuxcs. Temarnueckoe IIaHUpoOBaHKUE Kypca MOCTPOSHO TaKUM 00pa30oM, YTOObI TPEeIMETHbIE
TEMbl MaKCHUMaJIbHO TIE€peceKajnch C cojaepkaHueM yuyeOHoro mnpenmera «buonorus» B
KaJICHJapHOM IIJIAHUPOBAHUH.

O01meyuyeOHbIe yMEHHSI, HABBIKM U CIIOCOOBI AeSITeJIbHOCTH

ITporpamma Kypca npenycMarpuBaeT (OpMUPOBAHUE Y yHAIIUXCS 00IIEeydeOHBIX YMEHUN
U HAaBBIKOB, YHHUBEPCAJIbHBIX CIHOCOOOB JAESITENBHOCTH M KIIOYEBBIX KoMIleTeHIuH. B 3Tom
HapaBICHUN TPUOPUTETAMH JJisi ydyeOHoro mpenmera «buonorus» Ha CTYHNEHH CpEIHETO
(momHOTO) OOMIETO 00pa3oBaHUs Ha MPOPUIHLHOM YpPOBHE SBISIOTCS: CpaBHEHHE OOBEKTOB,
aHaJu3, OLEHKA, PEeLICHHUE 3a/1a4, CAMOCTOSTENIbHBIA TOUCK HH(POPMAIUH.

2. [limaHupyemble pe3yJibTaTbl 0CBOCHHUS KypPca BHEYPO4YHOM AeATe1bHOCTH
«Pemenne 3agaHnii MOBLIIIEHHOH CJI0KHOCTH IO OMOJIOTHH
2.1 BeinycKHHMK Ha YIUIyOJIGHHOM YPOBHE HAYYMTCH:

— OLIEHUBATh POJIb OMOJOTMYECKUX OTKPHITUH M COBPEMEHHBIX HCCIEIOBaHUN B

pPa3BUTHHU HAYKH U B MIPAKTUUYECKON JESTEIbHOCTHU JIOCH;



— OLICHUBATh pPOJIb OWMOJIOTUH B (OPMUPOBAHUM COBPEMEHHON HAyYHOM KapTHUHBI
MUpa, IPOTrHO3UPOBATH MEPCIIEKTUBbI Pa3BUTHS OMOJIOTHH;

— YCTaHABIMBAaTh M XapaKTePU30BaTh CBsSI3b OCHOBOIIOJIATAIONIMX OHOJIOTMYECKUX
NOHATHH (KJIeTKa, OpraHu3M, BUJ, IKOcUCTeMa, Onochepa) ¢ OCHOBOIONATAIOUIMMH MOHSATHAMH
JIPYTUX €CTECTBEHHBIX HAYK;

— 00OCHOBBIBAaTh CUCTEMY B3IJIAJIOB Ha >KUBYIO NMPHUPOJY U MECTO B HEH YeIOBEKa,
MPUMEHsISI OMOJIOTMYECKHUEe TEOPUH, YUEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHULIBI X
IPUMEHUMOCTH;

— MPOBOAUTH YUE€OHO-UCCIIEOBATENBCKYIO ACSITEILHOCTD 110 OMOJIOTUU: BBIIBUTaTh
TUIOTE3bl, IIAHUPOBATh paboTy, OTOMpPATh U MPEoOPa30BBIBATE HEOOXOAMMYIO WH(OPMAIIUIO,
MPOBOAMUTH HKCIIEPUMEHTHI, HWHTEPIPETUPOBATh PE3YyIbTAThl, [eJaTh BHIBOJBI Ha OCHOBE
MOJIyYEHHBIX Pe3yJIbTaTOB;

— BBISIBJISIT U OOOCHOBBIBaTH CYIIECTBEHHbIE OCOOCHHOCTH pa3HBIX YpOBHEH
OpraHu3aINK KU3HH;

— YCTaHABIMBAaTh CBSI3b CTPOEHUST U (DPYHKUMHA OCHOBHBIX OHMOJOTMYECKUX
MaKpOMOJIEKYJI, UX POJIb B IIPOIIECCax KIETOYHOIO MeTab0In3Ma;

— pelaTh 33/1a4u Ha onpeieiieHue nocienoBaTenbHocTH HykieoTuaoB JJHK u uPHK
(MPHK), antukononoB TPHK, nocnenoBarenbHOCTH aMUHOKHMCIIOT B MOJIEKYJIE Oelka, IpUMEHSS
3HAHUA O PEaKUUAX MATPUYHOTO CUHTE3a, TEHETHUECKOM KOJIe, IPUHIIUIIE KOMIUIEMEHTaPHOCTH;

— JieNiaTh BBIBOABI 00 M3MEHEHUSX, KOTOPBIE MTPOU30UIYT B MPOIECccaX MAaTPHYHOTO
CUHTE3a B Ccllydyae U3MEHEeHUs nocieaoBarenbHocTu Hykineotuaos JJHK;

— CpaBHUBATH (a3bl JeNICHHs KICTKU; PEIaTh 3a/1a4M Ha OIpeJIeICHUE 1 CPaBHEHUE
KOJIMYeCTBa reHeTHueckoro marepuana (xpomocom u JIHK) B kierkax MHOTOKIIETOYHBIX
OpPraHU3MOB B pa3HbIX (pazax KIETOYHOTO IHKIIA;

— BBISIBJISITH CYILIECTBEHHBIC IPU3HAKU CTPOCHHUS KIJIETOK OPTraHU3MOB Pa3HBIX LIAPCTB
KUBOW TIPUPOJIBI, YCTAHABIMBATH B3aUMOCBSA3b CTPOCHUS M (YHKIMHA 4YacTeld M OpPraHOMJIOB
KIICTKU;

— 00OCHOBBIBAaTh B3aMMOCBS3b IIACTUYECKOTO M DHEPreTHYECKOro OOMEHOB;
CPaBHUBATh MPOLECCHI IUIACTHYECKOT0 U SHEPreTHYECKOro 0OMEHOB, MPOUCXOAIIMX B KJIETKaX
KUBBIX OPTaHU3MOB;

— OTpeNieNIATh KOJMUYECTBO XPOMOCOM B KJIETKAaX PAcTEHHH OCHOBHBIX OT/ENOB Ha
Pa3HBIX 3Tanax >KU3HEHHOTO IHKIIA;

— pelaTh reHeTHYeCKue 3a/1a4i Ha JJUTHOPUIHOE CKPELIMBaHKE, CLEIUIEHHOE (B TOM
YHCIIe CIETUICHHOE C TI0JIOM) HACJIeI0OBaHNE, aHATTM3UPYIOIIee CKPEeIIUBaHKEe, TPUMEHSIST 3aKOHBI
HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CILIETIJIEHHOTO HAClIeI0BaHMS;

— pacKpbIBaTh MPUYMHBI  HACIEJICTBEHHBIX 3a00JIeBaHUI, apryMEeHTHpPOBAThH
HE00XO0IMMOCTh Mep MPEeAYNPEXICHHs TaKUX 3a00JI€BaHUIH;

— CpaBHUBATh pa3HbIE CIIOCOOBI PA3MHOXKEHUSI OPTaHH3MOB;

— XapaKTepru30BaTh OCHOBHBIE 3TAIlbl OHTOTE€HE3a OPraHU3MOB;

— BBISIBIISITh MPUYMHBI W CYINIECTBEHHBIC TMPHU3HAKH MOIM(PUKAMOHHOW U
MYTAIllMOHHOW HW3MEHYMBOCTH; OOOCHOBBIBATH POJIb H3MEHYMBOCTH B €CTECTBEHHOM H
HCKYCCTBEHHOM OTOOpE;

— 00OCHOBBIBAaTh 3HAUEHHE pa3HBIX METOJOB CEJIEKIIMM B CO3JaHUU COPTOB
pacTeHHid, OO/ )KUBOTHBIX M ITAMMOB MUKPOOPTaHU3MOB;

— 00OCHOBBIBaTh MPUYUHBI H3MEHSEMOCTH U MHOrooOpa3usi BHJIOB, TNPHUMEHSsS
CHHTETHYECKYIO TEOPHUIO IBOIOIHN;

— XapaKTepru30BaTh MOMYIISIIMIO KaK €IMHUILY YBOJIIOLIUH, BHJI KAK CHCTEMATHYECKYIO
KaTETOPHUIO U KaK pe3ysbTaT dBOJIOINY;

— YCTaHaBJIMBATh CBSI3b CTPYKTYPBI U CBOWCTB 9KOCUCTEMBI;

— COCTABIIATH CXEMBI TIEpEeHOCa BEIIECTB U HEPTUH B DKOCHCTEME (CETH THTaHUS),
IPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHs (PaKTOPOB Cpeibl;



— apryMEHTHPOBaTh COOCTBEHHYIO TO3HIIMIO 10 OTHOIIECHHIO K 3KOJIOTHYECKUM
npo0JeMaM U MOBEICHUIO B IIPUPOJIHOM CPE/IC;

— 000CHOBBIBaTh HEOOXOAUMOCTh YCTONYHMBOTO Pa3BUTHS KaK YCIOBHS COXpPaHEHHUs
ounochepsr;

— OLIEHUBATh MMPAKTHYCCKOE M ATHYCCKOE 3HAUYECHHE COBPEMCHHBIX HCCICIOBAHHUN B
OMOJIOTUH, METUITHE, SKOJIOTHH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OILICHKY;

— BBISIBIIATH B TEKCTE OMOJIOTHYECKOTO COJCPKAHMS IPOOJIeMy U apryMEHTHPOBAHHO
ee OOBSICHSTD;

— IPEJCTaBIATh OMOJOIMYECKYI0 HH(POPMALHUIO B BUAE TEKCTA, TAOJHUIBI, CXEMBI,
I pa(bI/IKa, AauarpaMmmbl MW JCJIaTb BBIBOJAbI Ha OCHOBAaHHMU MPCACTABICHHBIX JaHHBIX;
peoOpa3oBhIBaTh rpaduk, TAOIHUILY, AHArPAMMY, CXEMY B TEKCT OMOJIOTHYECKOTO COIEPIKaHuUs.
2.2 BbINYCKHUK Ha yIIIy0JEHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThCH:

— OpraHu30BBIBATh M IPOBOJUTH  HHAWBUAYAIbHYIO  HCCIEIOBATEILCKYIO
NeSITeIbHOCTh 10 Ouonoruu (WM pa3padaThiBaTh WHAWBUIYAIBHBIA IPOEKT): BBIABHIaTh
THIIOTE3BI, JIAHUPOBATh PaboTy, OTOMpaTh U MPEOOPa30BBIBATE HEOOXOIUMYIO HH(OPMAIIHIO,
MMPOBOAWUTL OKCICPUMCHTBI, HWHTCPIPCTHUPOBATH PE3YJbTAaThl, ACJIaTb BbIBOAbLI Ha OCHOBC
MOJTYYEHHBIX PE3yJIbTAaTOB, MPEACTABIATEH MPOAYKT CBOMX UCCIICIOBAHUIA,

— IMPOrHO3UPOBATH MOCIICACTBUSA CO6CTBCHHBIX I/ICCJIGI[OBaHI/Iﬁ C Y4E€TOM OTHYCCKHUX
HOPM H DKOJIOTHYECKUX TPeOOBaHHUIA;

— BBIACIIAATh CYHICCTBCHHBIC OCO6CHHOCTI/I JKN3HCHHBIX ITHUKJIOB HpCI[CTaBI/ITeJICf/'I
pa3HBIX OT/IEIIOB PACTEHUI M TUIIOB )KMBOTHBIX; H300pakaTh LIUKIILI PA3BUTHS B BUJIE CXEM;

— AHAJIM3UPOBATH U MCII0JIB30BAaTh B PCIICHUU yT-Ie6HI)IX 1 UCCJICAOBATCIBCKHUX 3a1a4
UHGOPMALIHIO O COBPEMEHHBIX UCCIICIOBAHHUIX B OMOJOTHH, MEIUIIUHE U SKOJIOTHH;

— apryMEeHTHpPOBaTh ~ HEOOXOJMMOCTh  CHHTE3a  C€CTECTBCHHO-HAy4yHOTO U
COI[MOT'YMaHUTAPHOTO 3HAHUS B 3M0XY HH(MOPMAIMOHHOMN UBUITU3AIINY;

- MOJIITIMPOBATh N3MEHEHHE YKOCUCTEM IO/ BIMSHUEM Pa3IMYHbIX TPYI (PaKTOpOB
OKpYXaroIel Cpe/ibl;

- BBISIBIIATE B MPOIECCE  HMCCIAEIOBATEIbCKONW  JIEATCIIBHOCTH  TOCIIEACTBHUS
AQHTPOIIOTEHHOT'O BO3ICUCTBHUS HAa YKOCHCTEMBI CBOCTO PETHOHA, MpeiiaraTh ClioCOObl CHIKEHHS
AHTPOIIOTCHHOT'O BO3)I€I>1CTBH$I Ha 3KOCHCTEMBI,

— UCTIOJIB30BaTh MPUOOPETECHHBIC KOMIICTCHIIMU B MPAKTHUYECKOW IESITEIBHOCTH U
MOBCEIHEBHOM JKM3HM JUIsl TNPUOOPETEHHs OMNbITa JIEATEIbHOCTH, MpPEALIECTBYIOMIEN
poeCCUOHATLHOMN, B OCHOBE KOTOPOM JIGKUT OHOJIOTHS KaK YUeOHBIH MpeIMeT.

3. Coneprxanue Kypca BHEYPOUHOM JesiTeJIbHOCTH «PemeHue 3aJaHni NOBBIIIEHHOMN
CJI05KHOCTH 10 OHOJIOTHI
Obwee konuuecmeo yacoe— 136

buoJiorusi Kak HayKa

buonorus kak Hayka. OTpaciau OMOIOTHH, €€ CBSI3U ¢ IpYTUMH HayKamMu. OOBEKT U3y4eHUS
Ouonorun — 6uonoruyeckue cucreMsl. O01mKe npu3Haku Oronorudeckux cucteMm. CoBpeMeHHast
€CTECTBEHHOHAy4YHas KapThHa Mupa. Ponb OHMONOrMYECKWX TEOpHUi, WJIEH, TUmoTe3 B
dbopMHUpPOBAaHNN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MUpa. MeTonbl O3HAHUS KUBOU
MIPUPOJIBL.

IHonyIIMOHHO-BW/I0BOIi YPOBEHb OPraHU3ALMH KU3HU

Bup, ero xpurepuu. Ilonmymsuust — cTpykTypHas eIvHMIA BUAa. Posb 3BONIOLMOHHON
Teopuu B OPMUPOBAHUHN COBPEMEHHOMN €CTECTBEHHOHAYYHOW KapTUHBI MUpA. [[BHKYIIIME CHITBI
sBomonMKd. DOpPMBI €CTECTBEHHOTO OTOOpa. B3auMOCBS3b JBIKYIIMX CHII  OBOIIOIHUU.
CunteTnueckass Teopus HBomonuH. llomymsamus — »dleMEeHTapHas €IWHHMIA 3BOJIOLHH.
Onementapubie ¢aktopsl dBomtoinu. HcecnenoBanus C.C.UeTBepukoBa. 3aKOHOMEPHOCTH
HACJIEJIOBAHUS MPU3HAKOB B MOMYISLMAX pa3Horo tuma. 3akoH Xapau-BaitnOepra. Pesynbrars
sBomtonuu. opMupoBaHUE MPUCTIOCOOIEHHOCTH K cpesie oouTaHus. O6pa3oBaHNE HOBBIX BUJIOB.
Cnoco0s1 BH1000pa30BaHMs.




Mukpo- u MakposBoitonusi. @DopMbl HIBOJMIOUMK  (AMBEPreHLNs, KOHBEPIeHIIMS,
napayuienusMm). [lyrtu u nanpasnenus 3somonnu (A.H.Cesepuos, N.W.11Imansraysen). [Ipunannst
OHMOJIOrMYECKOT0 Mporpecca U GMOJIOTHUYECKOT0 perpecca.

OTnuuuTenbHbIE TPU3HAKK )KUBOTO. [ MIIOTE3bI MPOUCXOKICHUS KU3HU Ha 3emiie. DTarbl
SBOJIIOLIMK OpraHuyeckoro mupa Ha 3emie. OcHOBHBIE apoMOpP(]O3bI B HBOJIOLUU PACTEHUN U
YKUBOTHBIX. [ MIIOTE3BI IPOUCXOKIEHMS YEI0BEKA. DTallbl ABOJIIOLUY YenoBeka. IIpoucxoxnenne
yesnoBeyeckux pac. Kputuka pacuzma u colMaibHOro JapBUHU3MA.

KJ1eTOo4YHbIi YPOBEHb OPraHU3ALUH KU3ZHHU

[utonorus — nayka o kierke. M.Ilneitnen u T.ILIBaHH — OCHOBOMOJIO)KHUKH KJIETOYHOH
Teopur. OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM Teopuu. Poib KiIeTouHO#l Teopuu B
dbopMuUpOBaHUU COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHUHBI MUpPa. MeTOIbl U3Y4EeHUS KIIETKU.

XUMHUYECKUN COCTAB KJIETKH. Makpo- U MEKpodieMeHThl. CTpoeHre U PyHKIIUU MOJIEKYIT
HEOPraHMYECKUX M OPraHWYeCKUX BellecTB. B3aumocBs3u crpoeHuss U (QyHKIUN MOJIEKYI.
Penynnukanusa monekynst JJHK.

Crpoenue u (GyHKIMM YacTe U OpraHoOUI0B KJIETKH. B3auMocssi3u ctpoenus u GyHKIUi
yacTeil 1 OpraHouioB KIeTKU. Sapo. XpoMocombl. XUMHUYECKUN COCTaB, CTPOCHHE M (PYHKIHH
xpomocoMm. CoMaTHUeCKHUE U MOJOBbIE KIETKH. [JUTIONAHBIN U raluionaHbINA HAOOPhI XPOMOCOM.
['oMon0ru4HbIE 1 HETOMOJIOTUYHBIE XPOMOCOMBI.

Mmuoroo6pasue kietok. [IpokapuoTsl u sykapuotbl. Bupyckl. Mepbl npodunakTuku
pacnpocTpaHeHus HH)EKIIMOHHBIX 3a00JICBaHIH.

OOMeH BelIecTB U MpPEBpAIeHHs] SHEPTUU B KIIeTKe. DHepreTudeckuid oomeH. Craauu
sHepreTrueckoro oomena. bpoxenue u napixanue. @orocunres. CBETOBBIE M TEMHOBBIE PEAKIINU
dorocuntesa. Xemocunte3. Ponb xemocuHTesupyoomux Oakrepuii Ha 3emie. [lmactuueckwii
oOmeH. ['enernueckas uHpopmanus B kinerke. leH. I'enernueckuil kon. buocunTes Oenka.
Marpuynblii XapakTep peakiuii OnocuHTe3a.

Opranu3MeHHbI YPOBEHb OPraHU3AMHU KM3HHU.

OOHOKIETOYHbIE U MHOTOKJIETOYHBIE OpraHu3Mbl. TKaHU, OpraHbl CUCTEMbl OPTraHOB, UX
B3aMMOCBSA3b KaK OCHOBa LEIOCTHOCTH opranusma. I'omeocras. I'ereporpodsl. Canporpodsl,
napa3uThl. ABTOTpO(dbI (XeMOTpO(Bl U POTOTPODBHI).

Bocnpoussenenne OpraHusmMoB, €ro 3HaueHHE. becronoe M IOoJI0BO€ pa3MHOXKECHHE.
OmnonorBopenue. OIIOJOTBOPEHUE Y IBETKOBBIX PACTEHHM M TO3BOHOYHBIX >KHUBOTHBIX.
Buewnee n BHyTpeHHee omuiofoTBopeHue. MuauBuyansHoe pa3BuTue opraHuzMa (OHTOT€HE3).
DOMOpHOHATBHOE U TOCTIMOpHUOHANBHOE pa3BuThe. [IpudnHbI HapyIIeHU pa3BUTHS OPTaHU3MOB.
Kv3HeHHble LMKIBI M yeperoBaHue MokojaeHui. [locnencTBus BIMSHUS alKorojsi, HUKOTHHA,
HAapKOTUYECKUX BEILIECTB Ha pa3BUTHE 3apO/bllIa YeIOBEKa.

HacnencrBeHHOCTh M HM3MEHUMBOCTH — CBOMCTBAa OpraHu3MoB. leHeTuka. MeToabl
TeHEeTUKU. MeTonbl M3y4YeHHs] HACJEeICTBEHHOCTH 4eloBeKa. [ eHeTuyeckas TepMUHOJIOTUS U
CUMBOJIMKA. 3aKOHOMEPHOCTH HACJI€JOBaHUs, yCTaHOBJIEHHbIE [. MeHeneM, UX IUTOIOTHYECKUe
OCHOBBI. 3aKOHOMEPHOCTH CLEIJIEHHOT0 HacienoBanus. 3akoH T. Moprana. Onpenenenue nosna.
Tunel onpenenenusa nona. HacnemoBanue, cCLEIUIEHHOE € TOJOM. B3anmmoneicTBHE TE€HOB.
I'enotun kak 1enocTHas cucreMa. Pa3BuTtue 3Hanuii o reHorure. [ eHoM dyenoBeka. XpoMOCOMHas
TEOpusl HACJEACTBEHHOCTH. TeopHs reHa. 3aKOHOMEPHOCTH MU3MEHUYMBOCTH. MoaupuKaoHHas
u3MeH4YnBoCcTh. Hopma peakumuu. HacnencTBeHHas W3MEHUMBOCTh: KOMOWHATHUBHAsS U
MyTanmoHHas. Buapl MmyTanuid, ux npuansbl. [lociaencTBus BIUSHUS MyTareéHOB Ha OPTaHH3M.
Mepbl 3alUThl OKPYXKAIOMIEH CpeAbl OT 3arps3HEHHUs MyTareHamu. Mepbl TpodUIaKTHKA
HACJIEJICTBEHHBIX 3a00JIeBaHUI YeTIOBeKa.

Ceneknus, ee 3anaun. Bkinang H.W. BaBunosa B pa3BuTue cenekuuu. Y4eHue O IeHTpax
MHOT0o00pa3usi U TPOUCXOKIEHHUS KYJIbTYPHBIX pAacTeHUH. 3aKOH TOMOJIOTUYECKUX PsIOB B
HACJIEICTBEHHON M3MEHUYMBOCTH. METO/IbI CeNeKInU, UX FeHeTH4YecKkue oCHOBbI. OcoOeHHOCTH
CEeJIEKIIMM PpacTeHUl, >XUBOTHBIX, MHUKPOOPTaHW3MOB. buoTexHojorus, ee HarpaBlICHUS.
DTHYECKHEe aCTeKThl Pa3BUTHS HEKOTOPBIX HCCIEAOBAHUN B OMOTEXHONOTWHU (KIOHHUPOBaHUE
YyeJIoBeKa, HAlPaBJICHHOE U3MEHEHHE TeHOMA).




BuoreoneHoTHYeCKHi YPOBEHb OPraHU3AUMHU JKU3HH.

buouenos. Dxocucrema.

KpyroBopoT BelecTB U peBpaiieHus SJHEPruU B SKOCUCTEME. YCTOHYMBOCTD U JJTHHAMUKA
skocucTeM. buocdepa — miodanbHas skocucTeMa. [o0anbHBIE aHTPONOTSHHBIE U3MEHEHUS B
o6uocdepe, mpobdieMa e€ yCTOHIMBOTO Pa3BUTHA.

Oomorus  Ouochepsl. IIpobrmema ycroiunBoro passutus Ouochepsl. CoxpaneHue
MHOT000pa3usi BUIOB KaK OCHOBA YCTOMYMBOCTH OUOCHEPHI.

4. TemaTu4eckoe NJIAHUPOBAHME.

Ne o/t Tema Kos-Bo yacoB

1. buonorus kak Hayka 2

2. Bo3HMKHOBEHHE U Pa3BUTHE IBOJIIOIIMOHHBIX UAEH. 2

3. 3nauenue padot K.Jlunnes. Opomonnonnas teopus XK. b. 2
Jlamapka.

4. Kwuzub u Tpyast Y. lapBuna. OCHOBHBIE IPUHITUIIBI 2
HBOJIIOLIMOHHON Teopuu JlapBHHA.

5. DopMUpOBaHHE CHHTETUYECKOM TEOPHH IBOJFOIIHH. 2

6. Pabotsl C. C. YerBepukona u U. 1. [lImansraysexa. 2

7. [Taneontonoruueckue, buoreorpaduueckue, CpaBHUTEIHHO- 2

AHATOMMNYCCKUC, 3M6pI/IOJIOFI/I‘I€CKI/Ie 1 MOJICKYJISIPHBIC
CBHACTCIBCTBA DBOJOINHA

8. Bun, ero kputepun. [lonynsiuus — cTpyKTypHasl €IMHULIA BUJA. 2

9. Ponb 3BOMIOLIMOHHOI TeOpHH B (POPMUPOBAHUH COBPEMEHHOMN 2
€CTeCTBEHHOHAY4YHOM KapTUHBI MUpa. J[BrKyIIne cuiibl
HBOJFOIHH.

10. @DopMbI €CTECTBEHHOTO 0TOOpa. B3auMOCBA3b NBUKYIIIUX CUTT 2
HBOJTFOIHH.

11. CuHTeTn4ecKas TEOpHsI BOJIIOLUH. 2

12. [Momymsinust — SIeMeHTapHast €IMHUIIA SBOJTOIHH. 2
OneMeHTapHble (aKTOPHI 3BOJIIOLIUH.

13. Wccnenosanus C.C.YUeTBepHkoBa. 2

14. 3aKOHOMEPHOCTHU HACJIEZIOBAHUS TPU3HAKOB B MOMYJIALIUAX 2
pa3Horo THUIIA.

15. 3akon Xapau-BaiinOepra. 2

16. Pesynbrars! sBomtonu. @opMupoBaHue IpUCHOCOOTEHHOCTH 2
K cpejie OOuTaHusl.

17. O06pazoBanue HOBBIX BHJI0B. CriocOOBI BUI000pa30BaHUsl. 2

18. Mukpo- 1 MakpodBoTOIHsL. DOPMBI YBOITIONHHN (IUBEPTeHIINS, 2
KOHBEPreHIIUs, MapaJlIesIu3M).

19. [Tytu n Hanpasnenus sposonuu (A.H.Cesepiios, 2

W.N.1Imaneraysen). [Ipudarnb 610I0THYECKOTO TIpOrpecca u
OHMOJIOrMYECKOro perpecca.

20. OTnnynTenbHble MPU3HAKU KUBOTO. [ MIOTE3bI 2
IPOMCXOXKJICHHUS KU3HU Ha 3emiie.

21. OTansl HBOJIIOIUN OPraHMYECKOr0 MHApa Ha 3eMJIe. 2

22. OcHoBHBIE apoMOP(}H03bI B IBOITIOIHMH PACTEHUN U )KUBOTHBIX. 2

23. ['MmOTE3BI MPOMCXOKICHHUS YEITOBEKA. DTAITBI ABOITIOIHA 2
4eJI0BEKa.

24, [TporcxokIeHNE YeITOBEUECKUX pac. 2

25. KpuTHka pacuzMa u colMaabHOrO AAPBUHU3MA. 2




26.

IMuronorus — Hayka o kinerke. M.Inennen u T.IBann —
OCHOBOIIOJIOXKHUKH KJIETOUYHOM Teopun. OCHOBHBIC ITOJIOKEHUS
COBPEMEHHOM KJIETOYHOU TEOPHH.

217. Poib kierounol Teopuu B GOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MUpa. MeTobl H3ydeHUs
KJICTKH.

28. XMMHYECKUI COCTAB KJIETKH. Makpo- U MUKPO3JIEMEHTHI.

29. Crpoenue u GyHKIIUHA MOJICKYJI HEOPTaHUUECKUX U
OpPraHUYeCKHX BEIIECTB.

30. B3anMocBs3u crpoenus u GyHKkuuid Monekyin. Pepynnukaryst
moutekyisl JTHK.

31. Crtpoenue u GyHKIIUN YacTeH M OPTaHOUIOB KIICTKH.
B3aunmocBs3u crpoenus 1 pyHKIMIA YacTeil 1 OpraHoOuI0B
KJIETKU. SAnpo.

32. XpoMocoMbl. XUMHUYECKUN COCTaB, CTpPOEHUE U (DYHKIIUU
xpomocoM. COMaTH4ECKHE U TMOJIOBBIE KIETKH.

33. JIMTIIOMTHBIN M TaIlJIONIHBIA HAOOPhI XPOMOCOM.
['oMOJIOTHYHBIE ¥ HETOMOJIOTHYHBIE XPOMOCOMBI.

34. Muoroo6pazue kierok. [Ipokaprotsl u sykapuotsl. Bupycsi.
Meps! poGUITaKTUKN PACIPOCTPAHEHUST HHPEKIIMOHHBIX
3a00JIeBaHUM.

35. OOMeH BelecTB U NPEBpaIleHUs] SHEPTUH B KIIETKE.
OHepreTuyeckuii oOMeH.

36. Craauu sHEpreTHyecKoro ooMeHa. bpoxeHnue u JpIxaHue.

37. @otocuHTe3. CBETOBBIE U TEMHOBBIE PeaKLIMU (POTOCHHTE3A.

38. XemocuHTe3. Posib XeMOCHHTE3UPYIOMKMX OaKkTepuil Ha 3emiie.
[TnacTuueckuit oOOMeH.

39. I'eneTnueckas uadopmarus B kiuetke. ['en. ['eHeTnueckuii ko,
buocunTes 6enka. MaTpuuHbIil XapakTep peakiuii
OuocuHTE3A.

40. Knerka — reHeTH4ecKast efMHUNA >KUBOT0. JKM3HEHHEIN IIUKIT
KJIETKH: uHTep¢aza u Muto3. Pa3bl MUTO3A.

41. Meiio3, ero ¢a3bl. PazBuTue noiaoBbIX KJIETOK Y pacTeHUN U
KUBOTHBIX.

42. OMHOKIJIETOYHBIE 1 MHOTOKJIETOYHBIE OpraHnu3MEbl. TkaHH,
OpraHbl CUCTEMBI OPraHOB, UX B3aMMOCBS3b KaK OCHOBA
IIEJIOCTHOCTH OPTaHU3Ma.

43. I'omeocTas. I'ereporpodsl. CanpoTpodsl, mapa3uThl.
ABTOTPOdBI (XeMOTpOdbI U POTOTPOPHI).

44, Bocnpoussenenue opranu3MoB, ero 3HaueHue. becronoe u
M0JIOBOE Pa3MHOXKEHHUE.

45, OmonorBopenue. OMmIoA0TBOPEHKE Y IIBETKOBBIX paCTEHUH 1
MI03BOHOYHBIX KMBOTHBIX. BHeNTHee 1 BHYTpeHHEE
OIJIOOTBOPEHHE.

46. WNunuBuayaibHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3).
OMOpHOHATBHOE U TOCTAIMOpUOHANbHOE pa3BuTHE. [IpHunHbI
HapyLIIeHUH Pa3BUTHUSL OPraHU3MOB.

47. JKu3HeHHbIe TUKIIBI M YepeaoBaHue nokoieHui. [locaeactus
BJIMSIHUS QJIKOTOJISl, HUKOTHHA, HAPKOTUYECKUX BEIECTB Ha
pa3BUTHE 3apOJIbIIIA YEIOBEKA.

48. HacnencTBeHHOCTh M H3MEHUMBOCTD — CBOMCTBAa OPTaHU3MOB.




I'enernka. Meroael reneTuky. MeTonbl U3ydeHus
HACJICCTBEHHOCTH Y€JI0BEKA.

49. ['eneTnueckas TEPMUHOJIOTUS U CUMBOJIMKA. 3AKOHOMEPHOCTH 2
HaCJIeJIOBaHUs, ycTaHOBIeHHbIe [.Menenem, nx
[IUTOJIOTUYECKUE OCHOBBIL. 3aKOHOMEPHOCTH CIIETNIEHHOTO
HACJIEJJOBAHUS.
50. 3akon T.Moprana. Onpezenenue nomna. TUIbI OnpeaeeHus 2
nona. HacnenoBanue, cueruieHHoe ¢ royioM. Bzaumoneiictaue
TCHOB.
51. I'eHorun xak nenoctHas cucreMa. Passurre 3HaHUN O 2
reHoturie. [eHom yenoBeka.
52. XpoMOCOMHasl TEOpUs HaCJIEACTBEHHOCTH. Teopus reHa. 2
53. 3aKOHOMEPHOCTH U3MEHYMBOCTH. MonupukamoHHast 2
n3MeH4YnBoCTh. HopMma peakiuu.
54, HacnencrBeHHass ©3SMEHUYMBOCTh: KOMOMHATUBHAS U 2
MyTaIHOHHAsI.
55. Buner mytanuii, ux npuunssl. [lociaencTBus BAUsSHUSL 2
MYyTarcHOB Ha OPTaHM3M.
56. MepbI 3aIIUTHI OKPYXKAIOIIEH CpeJlbl OT 3arpsi3HEHUS 2
MyTareHamMu. Mepbl MPOPUITAKTHKN HACTIEICTBEHHBIX
3a00JIeBaHUI YeIOBeKa.
o7. Cenexuus, ee 3aaaun. Bxiiag H.11.BaBuiioBa B pazButue 2
CeJIEKIINH. YYeHHEe O [IEHTpaX MHOT000pa3us u
MIPOUCXOXKICHHSI KYJIBTYPHBIX PACTCHHA. 3aKOH
TOMOJIOTHYECKHUX PSAJOB B HACIEICTBEHHOW N3MEHYHBOCTH.
58. MeToabl celneKIMu, UX TeHeTHYeCKue OCHOBEL. OCcOOEHHOCTH 2
CEJIKIINH PACTEHHH, )KUBOTHBIX, MUKPOOPTaHHU3MOB.
59. broTtexHoIorus, ee HarpaBJICHHUSI. 2
60. DTHUYECKUE aCeKThl Pa3BUTHUS HEKOTOPBIX UCCIIEIOBAaHH B 2
O1OTEeXHOJIOTUH (KJIOHUPOBAaHUE YEIOBEKA, HAPaBICHHOE
M3MEHEHHE TeHOMa).
61. buonenos. Dxocucrema. 2
62. KpyroBopoT BemiecT u npeBpamieHus YJHEPrur B SKOCUCTEME. 2
63. VYCeTOMYNBOCTE M TMHAMMKA DKOCHUCTEM. 2
64. buocdepa — mobdanbHas HKOCUCTEMA. 2
65. ['moGanpHBIE aHTPONIOTEHHbIE U3MEHEHUs B buocdepe, 2
npobiemMa e€ yCTOHYMBOTO pa3BUTHSL.
66. DBororHs Onocdepsl. 2
67. [Tpobnema ycTOHYMBOrO pa3BUTHs OHOChEpBI. 2
68. CoxpaHeHHe MHOTOOOPa3Hsl BUJIOB Kak OCHOBA YCTOHYHBOCTH 2

orocdepsl.
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