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1. Pe3yabTaThl ocBOeHUs1 Kypca «CoBpeMeHHasi ouosorus» 9 kiace

Juunocmmuesie pe3ynomamot 00yuenus

Yuawueca O0ondxcnbl: UCTIBITBIBATH UYBCTBO TOPJOCTH 33 POCCHUMCKYIO OMOJIOTHYECKYIO
HayKy,

OCO3HaBaTh, KakKW€ IOCIHEACTBMUS JUId OKpYXKaloIlel Cpeapl MOXKET HUMETh
paspyLIuTeNbHas 1eATeNbHOCTh YEJIOBEKa U IPOSBISATh TOTOBHOCTh K CAMOCTOSITEIIbHBIM
MOCTYIIKaM U JICHCTBHUAM Ha 0JIaro mpupoIbl;

YMETb PEaJIn30BbIBATH TEOPETUUECKUE TIO3HAHUS B TIOBCEIHEBHOM JKU3HH;

MMOHUMAaTh 3HaU€HHE O0y4YeHHUs JJIsl MOBCEAHEBHOM >KM3HU M OCO3HAHHOTO BbIOOpa
npodeccuu;pu3HaBaTh NPaBO KaXkJI0r0 Ha COOCTBEHHOE MHEHHUE;

YMETb OTCTauBaTh CBOIO TOUKY 3pE€HUS; KpUTUYHO OTHOCUTHCS K CBOMM MOCTYIIKaM,

HECTH OTBCTCTBCHHOCTH 3a UX ITOCICACTBUA.

Memanpeomemmnuwie pezyibmamal

Yuawuecs oondicnol ymems: oNpenesaTh NOHATUSA, (OPMUPYEMBIE B IIPOLIECCE U3YUECHMUS
TEMBI;

KJIaCCU(UIMPOBATh U CAMOCTOSITENILHO BHIOMPATh KPUTEPUHU JUTSl KJTacCU(UKALINN;
CaMOCTOSITENIBHO ~ (OPMYJIMPOBAaThH  MPOOJEMBI  MPAKTHUYECKUX paboT  BbIOMpATh
ONTHUMAJIbHBIE CIIOCOOBI ACHCTBUM B pamMKax HpPeUIOXKEHHBIX YCIOBHI W TpeOoBaHUM U
COOTHOCHTB CBOH JICHCTBHS C INIAHUPYEMBIMHU pE3yJIbTaTaMu;

(¢hopMynupoBaTh BBIBOJbI; YCTaHABIMBATh IMPUYUHHO-CIICJCTBEHHBIE CBSI3U MEXKIY
COOBITHSIMU, SIBICHUSIMU;

IPUMCHATHb MOJCIIN U CXEMBbI JIA PEHICHUA y‘Ie6HBIX 1 IMO3HAaBAaTCJIbHBIX 3a1a4,

O BJAaACTh IMPUEMAMHU CMBICIIOBOT'O UTCHUA, COCTABJIATh TC3UCHI U IJIAH-KOHCIICKTEI 110

pe3yibTaTaM YTEeHHUS,

OpPraHU30BBIBATH Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIESATEIBHOCTh C YUUTEIEM U
CBEPCTHUKAMU;

HCII0JIb30BaTh HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH TPH MOATOTOBKE
COOOIIEHNH, MYJTbTUMETUHHBIX ITPE3CHTAIIHH;
JEMOHCTPHUPOBATH SKOJOTHUUYECKOE MBIIIJICHUE U IPUMEHSTh €r0 B IIOBCETHEBHOM KU3HH.

IIpeomemmnoie pezynomamot

Yuawuecs oonoichvl 3name.

CtpykTypHO-(YHKIIMOHANbHAS OpraHU3alusi dYKapUOTHUYECKOW KkieTku. [Ipunimmn
koMmnapTMeHTanud. CTpoeHHWe THUIUYHOW KIETKH MHOTOKJIETOYHOTO OpraHu3Ma.
CTpyKTypy, XUMHUYECKUN COCTaB M (PYHKIIUU KOMIIOHEHTOB MPOKAPUOTUYECKOMN KIETKH.
Poct um cmocoObl pasmHOkeHHs. (OCOOCHHOCTH CTPOCHHSI KIETOYHBIX 000JIOYEK
pactenuii. OpraHoupl CIEIHAIBHOTO HasHadeHus. Kierouynele BrimrodeHus. OOmui
ajanTalMoHHbIA cuHApoM. [loHsATHE cTpecca. 3aBUCUMOCTD aJanTallMOHHBIX PEaKLUN OT
CUJIBl pazapaxuTens. TUnbl NOBpEXIEHUs KIETOK IpH HEKpo3e. AnonTo3. MexaHU3Mbl
peanu3anuu rubeny KIEeTOK MpH amomnTose. Lluronornueckne 0CHOBBI MOHOTHOPHIHOTO
CKpEIIMBaHMs. YCJIOBHS MPOSIBICHUS 3aKOHA pacuieruieHus. Lluronornyeckue OCHOBBI
TUTUOPUIHOTO CKpeluBaHus. Tumbl B3auMonaeldcTBUsA reHOB. OCOOCHHOCTH TMOJOBBIX
XpoMocoM. MexaHu3M KpoccuHroBepa. Buabl n3BMEHUNBOCTU. AYTOCOMHO-PELIECCUBHBIE
3aboneBanus. HacnencTtBeHHble 00J€3HM dYenoBeKa. MeTOIbl M3YYCHUS TEHETUKU
yenoBeka. JlokazarenbCTBa  OBOJIONMHM  MPHUPOAHBIX  BUIOB. YdeHuHe Qopmax
W3MEHYMBOCTH OpraHu3MoB. Poiib BHEIIHEW cpeapl B BOSHUKHOBEHUM H3MEHUYUBOCTH
oprau3mMoB. Teopuro uckyccTBeHHOro otbopa Y.JlapBuHa. opMbI HCKYCCTBEHHOTO



otbopa. Onpenenenue NOMyasAIHA. MexaHu3M BOZHUKHOBEHHS aJaNTallMid B MOMYJISIIIUN
U UX OTHOCHUTENBbHBIN XapakTep. YCIIOBUS JUIMTEIbHOIO CYLLECTBOBAHUS MOIYJSALUU.
Cykueccu B 9IKOCHUCTEMAaxX. OBOJIOLUMOHHYIO XapaKTEpPUCTUKY MyTauuid. PakTopbl
9BOJIIOIMM U HUX poiab. POpMBl MEXNONYIALUOHHBIX OTHOWIEHU. CoBpeMeHHbIE
MPEJCTAaBICHUA O ECTECTBEHHOM OTOOpe Kak Beaymiem (akTope 3BOJONHH. DOpMbI
€CTeCTBEHHOTO 0TOOpa. AOWOTEHHBI CHHTE3 OPraHMYECKUX BEIIECTB B YCIOBHAX
BOCCTAHOBUTEIBHONU aTMOC(Epbl. DTallbl NOSBIECHUS CIOKHBIX OPraHUYECKUX BEILECTB.
DBOJIIOIIMOHHBIE BO3MOKHOCTH YIJIEBOAOPOAOB. LluTonorndeckne OCHOBBI OECIIONOTO
pasMHOeHMsl. Lluronornueckue OCHOBBI IOJIOBOTO pasMHoOkeHus. Kiaccudukanuio
pEereHepalioHHbIX  fBJIGHUH,  IOHATHE O  COMATHYECKOM sMOpHUoOreHese.
buorenernueckuit 3akon. Teoputo (ummMOprorenesa A.H.CeBepuieBa. IBOJIOLNIO
ontoreneza. Cnoporene3. Mukpocnoporene3. Makpocnoporene3. [‘amerorenes.
Mukporamerorene3. Makporamerorenes. HeperynspHsle THIIBI ITOJIOBOTO Pa3MHOKEHUS.

Yuawuecs dondxcnel umems npeocmasnenue:

0 OumoJioruu, Kak Hayke o JKMBOW MpUpPOJE; 0 mpodeccusiX, CBA3aHHbIX ¢ OHOJIOrHei; 00
YPOBHEBOI OpraHW3alliy KUBOU MPUPOIBI; O KIETOYHOM YPOBHE OpPraHH3AIMH KHBOTO;
0 KJIETKE KaK CTPYKTYpHOU M (YHKIIMOHAJIHLHOW €MHUIIEC KU3HHU; 00 0OMEHEe BElIeCTB U
MpeBpalleHue YHEPTHHA KaK OCHOBE KH3HEICITEIHLHOCTH KIETKH; O POCTE, Pa3BUTHU H
KU3HEHHOM IIMKJIE KJIETOK; 00 OCOOCHHOCTSX MHUTOTHYECKOTO JIEJCHHUS KIETKH, 00
OpraHM3MEHHOM YpOBHE OpraHW3allid JKWBOTO; O Meio3e; 00 0COOCHHOCTIX
WHIUBUAYAIBHOTO Pa3BUTHS OPraHU3MOB; 00 OCOOEHHOCTSX OECHoJIoro M MOJIOBOTO
Pa3sMHOXEHHST OPraHM3MOB; OO0 OIUIOJOTBOPEHHH M €ro OHOJIOTHYECKOH poiH; o
MOTYJISIITUOHHO-BAJIOBOM YPOBHE OpraHW3allMHd XMBOTO; O BHJE M €r0 CTPYKTYpE; O
BIIUSIHUY DKOJIOTUYECKUX YCIOBHUM Ha OPraHU3MBbI; O IPOUCXOKICHUH BUIOB; O Pa3BUTHHI
SBOJIIOIIMOHHBIX MPEJCTABICHU; O CHHTETHYECKOM TEOPHH 3BOJIOLUH; O TOMYJISIINHN KaK
JJIIEMEHTApHOW  €IMHUIE  OBOJIOINMHM, O  MHKPOSBOJNIOINHMHM, O  MEXaHU3Max
BHI000pa30BaHMs; O MAaKpPOJBOJIOIMU M €€ HalpaBJICHHUSAX, O OHOoChHEepHOM YpOBHE
OpraHu3aliy XKUBOTO; O CPeNo0oOpasylonieil AesTeNbHOCTH OPraHU3MOB; B3aUMOCBSI3H
)KUBOTO M HEXHBOTO B Ounocdepe; KpyroBopoTe BemecTB B Ouocdepe; 3BOIIOIMUHU
o6uochepsl; 00 IKOJOTUUECKUX KPU3HCAX; O PA3BUTUU MPEACTABICHUIN O MPOUCXOKICHUH
KU3HU U COBPEMEHHOM COCTOSSHUU MPOOJIEMBbI; O J0Ka3aTeIbCTBaX 3SBOJIOIUH; O
3HaUYEHUU  OWOJIOTMYECKMX  HayK B  peUmIeHMH  NpoOieM  palloHaIbHOIO
MIPUPOIOIIONIL30BAHNUS, 3allUThl 3JJ0POBbS JIIOJIEH B YCIOBHUSX OBICTPOrO H3MEHEHUS
HKOJIOTMYECKOT0 KauecTBa OKPYXKAIOUIEH Cpebl.

Yuawuecs dondxcnel nonyuumes onvim:

WCIIOJIb30BAHUS  METOJOB  OHOJIOTUYECKOM HAyKM W MPOBEACHUS  HECIOXKHBIX
OMOJIOTUYECKUX SKCIIEPUMEHTOB JJISl M3yYCHHs KJIETOK KMBBIX OPraHU3MOB; IMOJIYYUTh
OTBIT HCIOJb30BAaHUS METOJOB OHOJIOTUYECKOW HAyKH M MPOBEACHUS HECIOKHBIX
OMOJIOTMYECKUX SKCIIEPUMEHTOB [UISI W3YYEHHUs CBOICTB OPraHMYeCKHX BEIIECTB U
GbyHKIME (QepMEeHTOB KakK OHOJIOTMYECKUX KaTaau3aTOpOB; HCIOJIB30BAHUS METOJIOB
OMOJIOTMYECKON HAayKH U MPOBEJICHUS HECIOXKHBIX OMOJIOTHYECKUX IKCIEPUMEHTOB IS
M3y4eHUss MOpPQOJIOTUYECKOTO KPHUTEpPHUS BHUIOB, 3HAHHE OCHOB OSKOJOTHYECKOU
IPaMOTHOCTH — OIIEHUBATh MOCIEACTBHS ACATEIHHOCTH YEIOBEKa B IPUPOJIC U BIUSHUE
(hakTOpOB pHCKa Ha 370POBbE YEIOBEKA; BHIOMPATH 1IENIEBbIE U CMBICIOBbIE YCTAHOBKH B
CBOUX JEUCTBUSIX M MOCTYIMKAX MO OTHOIICHHUIO K KHBOM MPHUPOJIE, 30POBBI0 CBOEMY U
OKpYXKaIOIKX; 0CO3HABATh HEOOXOIMMOCTh ACHCTBHIM 10 COXpaHEHUIO OMOpPa3HOOOpasus
Y IPUPOJIHBIX MECTOOOUTAHUHN BUOB PACTEHHUM U )KUBOTHBIX.



Conepxxanue nporpaMmal
Paznen Iutonorust

Tunsl kierounoit opranm3zamum. Kierku npokapuotuyeckoro Ttuna. CTpyKTypHO-

(byHKIMOHATBHAS OPTaHNU3aLUs SYKAPUOTUYECKON KIETKU: PACTUTEIbHAS U )KUBOTHAs. [IpuHImI
KoMIapTMeHTauuu. buonorunueckass memOpana. CTpoeHue TUIIMYHON KJIETKHM MHOTOKJIETOYHOIO
OopraHusma.

dopma opeanuzayuu: NApHAas, KOJJICKTUBHAS, MpakTH4ecKas padoTa: CpaBHUTEIbHbIN
aHaAJIN3 MPOKAPUOTUYECKUX, DYKAPUOTUYECKUX PACTUTEIIbHBIX,

9YKapUOTHUYECKUX JKMBOTHBIX KJIETOK M KJIETOK MHOTOKJIETOYHOTO OpraHusMa. Buodwi
oesamenbHOCmu.: CAaMOCTOSITEIILHOE BBIIEICHUE U (POPMYIINPOBAHUE

L[eJIM MPAaKTUYECKOM pabOThl; MOUCK U BbIJIEIIEHNE HEOOX0IMMOM HH(POPMAIIUH ISl COCTABICHUS
CBOJHOM TaONMUIBl, CpaBHEHUE, KIACCU(PHUKAIUSA pa3IMYHbIX KIETOK [0  BBIJIEICHHBIM
MIPU3HAKAM.

Crpoenne npoxkapuorudeckoil kjerku. Popma npokapuoT. CTpyKTypa, XUMUYECKHM
cocTaB M (DyHKIUMU KOMIIOHEHTOB NpoKapuoTudyeckoi kieTku. Kierounas crenka. Kamcymsl,
CIIM3UTHIE CJIOU U 4eXJbl. JKryTHKu U MexaHu3Mbl IBHKeHus. Bopcunku. Mem6Opansbl. Lluro3ons
u  pubOCOMBI. I'eneTnueckuit amnmapar. Pocr )51 CHoco0bI Pa3MHOKEHHSL.
BryrpunuronnazMaTnyeckue BKIOYEHUS.

(DOpMCl opezanuzayuu. TIapHasdg, KOJUICKTUBHAA, IIpaKTH4YCCKas pa60Ta: BBIJICJIICHHUC,
OKpalllMBaHUE, (1)I/IKCI/IpOBaHI/Ie, CpaBHUTCIIbHAA XapaKTCPUCTHKA
YKCYCHOKHUCIIBIX, MOJIOYHOKHUCJIBIX 1 MACJITHOKHCJIBIX 6aKTepHI>'I.

Buowi  oeamenvrHocmu: camMOCTOATENbHOE BbIACIEHUE ©  (OPMYIHPOBAHHUE IIEIH
MPaKTUYECKOW pPaOOTHI; TMOUCK M BBIJACICHHE HEOOXO0AMMOW WHQOpMAIMU Il COCTaBIICHUS
CBOJTHOM TaONHIIBI; CPAaBHEHHUE, PA3IMYHBIX BUIOB OAKTEPHIA IO BBIJICJICHHBIM MTPHU3HAKAM.

CTpoeHne 3ykapuoTHyeckoil kJeTku. HapyxHas nuToruramaTudeckas MemOpaHa.
Crnenmain3upoBaHHBIC CTPYKTYPHI MOBEPXHOCTH KJIETOK. OCOOEHHOCTH CTPOCHHS KJIETOUYHBIX
o6onouek pacteHuit. ®arommro3. [IlmHOUMTO3. (OCHOBHOE BEMIECTBO  IUTOILIA3MBI.
MukpoTtpyO6ouku. DHoruiazmaTudeckas cetb. Pudocomsl. Kommieke I'onbmxu. MUTOXOHIpHUH.
JImzocomel. Kiterouneix ueHtp. Ilmactuael. Bakyonn pacTuTenbHbIX KiIETOK. OpraHouisl
crienuagbHOoTOHa3HaueHus. Kietounbie BKItoueHus. Snpo: 00010uka, saepHBIA COK, SIPBIIIKO,
XPOMOCOMBI.

@Op]l/la opearuzayuu. KOJIJICKTHBHAas, JOKJIaAabl  ydJalmuxcsa C  HCIIOJIb30BAHHEM
KOMITIBOTCPHBIX TEXHOJIOTHM.

Buowr oesmenvrocmu: TIOUCK W BBIJCICHHE HEOOXOAUMOW HMHGOPMAIUU; TPHUMCHECHUE
METO0/I0B MH(MOPMAIMOHHOTO IIOMCKAa, B TOM YHCJIE C IIOMOIIbIO KOMIIBIOTEPHBIX CPEJICTB;
IUTAHUPOBaHUE y4eOHOTO COTPYAHUYECTBA C YUUTEIIEM M CBEPCTHUKAMH — OIPEICIICHUE 1IeNIeH,
(GYHKIUH Yy4aCTHUKOB, CIIOCOOOB B3aMMOACHCTBHSI IIPU TIOJTOTOBKE JIOKIIA]IOB.

Peryasitopuble MexaHu3Mbl KJjeTku. OOumii amantanuonHslii cunapoMm. [lonstue
cTpecca. 3aBUCHUMOCTb aJaNTallMOHHBIX peaKnud OT cuibl paszapaxurend. CpoyHas
noyiroBpeMeHHast agantanus. [IcuxosamonnoHnansHoe HanpsbkeHUe. THUMbl MOBPEXACHHS KIIETOK
pH HeKpo3e. AnonTo3. MexaHU3MbI peaan3aluy ruoenu KIETOK MPH aromnTo3e.

Dopma opzanuzayuu: 1EKUHUS.

Buovi  desmenvnocmu: 1peoOpazoBaHME 3HAKOBO-CUMBOJHMYECKOM MOJENIM C LEINbIO
BBISIBJICHUS OOIIMX 3aKOHOB, OTIPENENIAIONINX PEryIATOPHbIE MEXaHU3MbI KIETKH.



Paznen I'eneruxka

I'enernueckuii aHaJIM3  3aKOHOMeEpPHOCTel HaCJIeI0BaHUA. Monorubpunoe
ckpemuBanue. lluTomornueckue OCHOBBI MOHOTHOPUIHOTO  CKpEHIMBAHHS. Y CIOBHH
MPOSIBIICHUST 3aKOHa paciieruieHus. Ju- u TpuruOpumHoe ckpemuBaHue. lluTomorndeckue
OCHOBBI TUTHOPUIHOTO CKpemuBaHus. B3anmoneiictBue reHoB. KoMruieMeHTapHOCTh. DnucTas.
[Mommepus. Moaudunupytromiee neicTBue reHoB. HacnemoBaHue NMPH3HAKOB CIEIUICHHBIX C
nosyioM. Onpenenenue nojga. OcoOeHHOCTH TOJIOBBIX XpoMocoM. CIIeIUIEHHOE HACeOBaHUE U
KkpoccuHroBep. CpaBHEHHME TE€HETUYECKUX M IIMTOJOTHYECKUX KapT XpOMOCOM. MexaHu3m
KPOCCHHIOBEpA.

@opma  opeanusayuu: KOJUIGKTUBHAs, peEIICHHWE 3a7ad, IpakTUdeckas pabora:
(U3MOTIOTO-TEHETUIECKUE ACTIEKThI AaHTOIMAHOBBIX OKPACOK Y PACTCHUH.

Buowr  Odesmenvnocmu: camMoOCTOSITENILHOE BbIACNIEHUE U (OPMYIHMPOBAHUE LEIH
MPaKTUYECKOW paboOThl; MOUCK M BBIJIEIEHHE HE0OX0nMMONl HHGpOpMaluu MpH pPELICHUH
TEHEeTUYECKUX 3a1ad; BeIOOp HauOosiee APGEKTHBHBIX CHOCOOOB  pEIICHUS — 3aj1ad;
CTPYKTYpUPOBAHHE 3HAHMM [0 THUIMAM B3aUMOJECHCTBUS TE€HOB; YCTAHOBJIEHHME IPUYUHHO-
CJIEICTBEHHBIX CBS3€1; IOCTPOCHHE JIOTUYECKON LENHU PACCYKACHUM IIPU PEIICHHUH 3a/1a4.

N3menunBocTh U MeTOAbI ee M3yuyeHus. MyranuoHHas u3MeHUMBOCTh. Kiaccudukanus
MyTanui. MHOXXECTBEHHBIN ajuleaIu3M. XPOMOCOMHBIE IEPECTPOMKH. |'€HOMHBIE MyTalHuH
(momumutonaust). Kapuotunbsl m meilo3 y NOIUIIONAHBIX (opm. MyTanuu TreHepaTHBHbIE U
comarnyeckue. CHOHTaHHBIE MyTalMU. 3aKOH TOMOJIOTUYECKUX PSIOB HACJIEICTBEHHOU
M3MEHUMBOCTH. MHnaynupoBaHHble MyTauuu. Puznyeckue W XUMHYECKHE MYTareHsbl.
MoaudukanroHHas ”3MEHUYNBOCTh. CTaTUCTHYECKass 00pabOTKa Pe3yabTaToB.

Dopma _ opeanuzayuu: KOJNICKTHBHAs, PpELICHHE 3aJad4, INpaKkTHYecKas pabota:
CTaTUCTHUYECKHI aHaIN3 M3MEHYMBOCTH KOJIMYECTBEHHBIX TPU3HAKOB Y
pacTeHuii.

Buowt  OdesmenvHocmu. CaMOCTOSATENBHOE BBIIEICHUE W (QOPMYITHPOBAHUE IICIH
MPAaKTUYECKOH Pa0OTHI; MOWCK M BBIICICHUE HEOOXOMUMON WH(GOpPMAIUU TPU COCTABJICHUH
OTYETa IO MPAKTHYECKOW paboTte; BhIOOP Hambosiee 3(HEKTUBHBIX CIIOCOOOB pEIICHUS 3aJ]1ad;
dbopmynupoBaHue TMPOOJIEMBI TP BBISICHCHUM NPUYMH MYTAllMOHHON HW3MEHYHMBOCTH;
CaMOCTOSITEIILHOE CO3JJaHKEe CIIOCOOOB PELICHHUs MPOOJIEM MOCTABICHHOW 3a/1a4M; YCTAHOBJICHUE
MPUYMHHO-CIICJICTBEHHBIX CBSI3€H; MOCTPOCHHUE JIOTUYECKOW LIEMU PACCyXJICHUH MPH PELICHUU
3ajay.

PoJsib Hac/ieICTBEHHOCTH U cpelbl B (GOPMHUPOBAHUM HOPMAJbHOI0 U MATOJOTHYECKHU
H3MeHeHHOro ¢eHOTHINIA Yesl0BeKa. ['eHHas mporpamMma uyenoBeka. AyTOCOMHO-IOMUHAHTHbBIE
HaclenoBaHUs. AYTOCOMHO-pellecCuBHbIe 3a0onieBanus. HaciencTtBeHHble OOJIE3HHU 4eIOBEKa.
XpomocomHuble 60se3Hu. ['eHHble 60ne3Hu. bosie3HH ¢ HACIEeICTBEHHBIM MPEAPACIONOKEHUEM.
OcoOeHHOCTH dYenoBeKa Kak OOBEKTa TEeHETUYECKHX HCCleoBaHui. MeToapl HU3ydeHUs
TeHETUKH YeJIOBEKa: TeHeaIOrMueCKUid MeTo 1, OIM3HEOBBIA METO/I,
MOMYJALMOHHO-CTATUCTUYECKUA  METOJl,  METOJl TE€HETUKHM  COMATUYECKHUX  KIIETOK,

IIUTOr€HETUYECKUI METO I, OMOXMMUYECKHUI MCTOH, MCTOABI U3YUCHU I[HK B I'CHCTHUYCCKUX
HCCIeAOBaHMUAX. MeOUKO-TeHETHYECKOE KOHCYJIbTUPOBAHHUC.

@opma  opeanuzayuu: KonnexkTuBHAs, pelIeHWE 3adad, JOKIAAbl  y4alluxcs,
MpaKTH4eckas paboTa: U3y4eHHe TeHEeTUYECKUX aCIIEKTOB T0Jia y pacTeHul (MBa
KO3b1).

Buowvl desmenvrHocmu: MOWCK W BbIACNEHUE HEOOXOAMMOW HH(OpMAINK, TMPUMEHEHUE
METO/I0B MH(MOPMAIMOHHOTO TIOWCKAa, B TOM YHCJIE€ C TOMOIIbIO KOMIBIOTEPHBIX CPENCTB;
TUTAHUPOBAHUE Y4€OHOTO COTPYAHUYECTBA C YUUTENEM U CBEPCTHUKAMH — OTpEAeTICHHUE Leei,
GYHKIMH  y4aCTHHKOB, CHOCOOOB B3aWMOJIEHCTBUS TPU MOATOTOBKE JIOKJIANOB; IOUCK H
BBIZIETIEHUE HEOOXO0auMON MH(OpMAIMK MPU PEIICHUU TeHETHYECKUX 3ajad; BeIOOp Hambosee



3¢ dEKTUBHBIX CIOCOOOB PEIICHUS 3a/1a4.

Pa3nen IBoaOIHOHHOE yuenue

Teopuss ecrecrBeHHoro oroopa Y.[JapsBuna. HacneacTBeHHOCT M M3MEHUYMBOCTH
opranu3MoB. Jloka3aTeiabCcTBa HBOJIOIHMH NMPHUPOIHBIX BHIOB. Y4eHue (GopmMax H3MEHUMBOCTU
OpraHmusMoB. Ponr BHemineit Cp€abl B BO3HMKHOBCHHMH HU3MCHYHMBOCTH OPraHu3MOB. Teopm[
uckyccrBeHHoro otbopa Y.Japura. @Dopmbl UCKyccTBeHHOTO otbOopa. bopwba 3a
CYIIECTBOBaHME: MPHUYUHBI U cieAcTBusi. @opMbl O0pbOBI 3a cymiecTBOBaHUS. EcTecTBEHHBIN
0TOOD: OTIpe/ieIeHne, MEXaHNU3M JICHCTBUS, pe3yiIbTar.

Dopma opeanuzayuy. KOIEKTUBHAS

Buowvl desmenvrHocmu: MoUCK U BblAENEHUE HEOOXOAMMOW HMH(OpMalMM; NpUMEHEHUE
ME€TO0/I0B MH(GOPMAIMOHHOTO TOHMCKAa, B TOM YHUCJIE C IOMOIIbIO KOMIIBIOTEPHBIX CpPEJIICTB;
IUTAaHUPOBAHUE Y4€OHOr0 COTPYIHUYECTBA C YUUTEIIEM U CBEPCTHUKAMM — OIpEAEICHHUE Leei,
(GYHKIHMM y4acCTHUKOB, CHOCOOOB B3aMMOJEWCTBUS NpPHU MOJTOTOBKE JOKJIAJ0B; MOCTAaHOBKA
BOIIPOCOB — MHMIIMATUBHOE COTPYAHUUYECTBO B MOUCKE U cOOpe MHPOPMAIMH AJISl BHITIOJTHEHUS
JIOKJIAJIOB M MPE3CHTALNH.

CuHTeTHYeCKasi TeOPHS IBOJTIOLUHT
Muxkpo3Boarouus

Honyasinusi — popma cymectBoBaHus BHAa. M3MeHYMBOCTH 0coOel B MOMYISIIMM O]
BIIMSTHUEM 9KOJIOTUYECKUX (PAaKTOpOoB. MexXaHW3M BO3HMKHOBEHHS aJalTalliil B MOMYJSALUN U X
OTHOCHTEINIbHBINA XapakTep. /lemorpadudeckasi, IpOCTpaHCTBEHHAs U HKOJIOTHMYECKasi CTPYKTypa
NOMyJIAUUH. JIMHAMMKA YMCIIEHHOCTH nonmynauuu. buonornueckuii moauMophusM MOMyJIAIHUH.
VYCi0BHsA UIMTEIBHOTO CYIIECTBOBAaHUSA NOMYJALMH. [lomymAnus — KOMIOHEHT 3KOCHCTEMBI.
JlnHamuKka 1 yCTOMYMBOCTh dKocucTeM. Camoperyssanusi. CyKIecCUU B SKOCUCTEMAX.

Dopma opeanusayuu: KOJUICKTHBHAs, pPEUICHHE OMOJOTHYECKHX 3a/ad,
paboTa ¢ KOMITBIOTEPHBIMH MPOTPAMMAaMH.

Buowl dessmenvrocmu: TOUCK M BBIACTICHHE HEOOXOIMMON MH(MOpPMAIMK TIPU PEHICHUU
OMOJIOTMUECKMX 3a7a4; BbIOOp Hamboiee d(P(EKTUBHBIX CHOCOOOB peIIeHUs 3aJ1ad;
CTPYKTYpUPOBaHUE 3HaHWi 10 TeMe «MHKpPOIBOIIONHS», YCTAHOBICHHE MPHYUHHO-
CIICZICTBEHHBIX CBSI3CH; MOCTPOCHHE JIOTMYECKON IIeTM PACCYKICHHHA MpH DPEUICHUW 3aj1ad;
HaOJIIO/ICHUE 3a JEMOHCTpAIMSIMH YYUTENs; OOBSICHGHWE W WHTEPIPETalus HaOIH0IaeMBbIX
SIBIICHUIT; aHAJTN3 rpaduKoB, TaOJIHII, CXEM.

DaxkTopsbI IBOJHIAA

HacnenctBeHHass ~ M3MEHUMBOCTh  KaK  Marepuall  3BOJIIOLMHU.  OBOJIOIHMOHHAS
XapakTepucTuka myranuil. Hopma peakiuu renotuna. Moaudukaium, X pojb B S3BOJIIOIHH.

M3omsiimn. MexanusMm. DBOJIIOLIMOHHAS POJIb N30SI,

Murpanuu 1 Ux pojb B U3MEHEHHH I'€HETHUECKOM CTPYKTYpbl nonymnsauuu. ®opmel
MEXIOMYJIALMOHHBIX OTHOLIeHUH. [IpruunHbl U cineacTBus 00pbOBI 3a

CYIIECTBOBAHUC KaK (I)aKTopa OBOJIOIIMH.

CoBpeMeHHbIE TPEACTaBICHUS O ECTECTBEHHOM O0TOOpPE KaK BeAyLeM (haKTOpPE HBOJIOLHH.
@®opMbI ecTeCTBEHHOT0 0TOOpa. CpaBHUTENbHBIA aHAIN3 €CTECTBEHHOIO U HCKYCCTBEHHOTO
0T0Opa U UX pe3yabTaToB.

@OPMCZ opeaHusayuu. KOJIJICKTHBHaAs, IMpaKTH4YCeCKad pa60Ta: PE3YJIbTAThI



MCKYCCTBEHHOTO 0TOOPA Ha MPUMEPE COPTOB KYIbTYPHBIX PACTEHUHA.

Buowi  dessmenbnocmu: CaMOCTOSATENIBHOE BblIeIeHHE U (OPMYIHUPOBAHUE LEJIU
MPAKTUYECKON PabOThI; MOMCK U BbIIEICHUE HEOOXOOMMON HH(OPMAIUH; CTPYKTYpPHPOBAHHE
3HAHWH N0 pe3yabTaTaM HUCKYCCTBEHHOTIO 0TOOpa; MOCTAaHOBKAa M (popMylupoBaHUE MPOOIEMBL,
CaAMOCTOSITEJILHOE ~ CO3/IaHUE  aJrOPUTMOB  JCATEIBHOCTH TPU  PEHICHUH  MPOOJIEMBI;
MIPOTHO3UPOBAHKE PE3YJIbTATOB MPAKTUYECKON PabOTHI; KOHTPOJb B (OPME CIUYCHUS JTHIHBIX
PE3yJIbTaTOB M Pe3yibTaTa ¢ 3alaHHBIM TAJOHOM C eI OOHAPYKEHHSI OTKJIOHCHHH OT HETO.

Bua. CoBpemenHas Ouojormueckas KoHuenuus Buaa O.Maiiepa. JlokazarenabcTBa
peasibHocTH Buja. Kpurepum Buga. Crpykrypa Buza. [lomynsuuoHHas CcTpyKTypa BHJA.
I'uOpunHas 30Ha, reorpadUyecKuil N30T, KIMHATBHAS U3MEHYHBOCTE. [Iporiecc oOpa3oBaHus
HOBBIX BUJIOB. AJUIONATPUUECKOE, CHMIIATPUUECKOE U MapanaTpuueckoe BUA000pa30BaHHUE.

KommnekcHoe pneiicTBUE 3BOJIONUOHHBIX (DAaKTOPOB B HKOCHUCTEMax. VICKyccTBEHHBbIE
9KOCUCTEMBI U X 0COOEHHOCTH.

Dopma opeaHu3ayuuL: KOJUIEKTUBHAs, IIpakTH4Yeckas pabora:
MOP(OJIOrHUEeCKU KpUTEPHU BUJIa HA IPUMEPE BUIOB U3 poJia KIEBED.

Buowvl  Ooesmenvnocmu. CcaMOCTOSITENIbHOE BBIJENEeHHE U (OPMYJIHUpPOBAHHE LIETU
MPaKTUYEeCKOW paboThl; MOUCK W BbIAEIECHHE HEOOXOAMMOW HH(OpPMAalMU MPU COCTABICHUH
oTyeTa MO MPAKTHUECKOM paloTe; MiIaHUpOBaHUE Y4eOHOTO COTPYAHMYECTBA C YUUTENIEM U
CBEPCTHUKAMH — OTpEJeIeHue I1eneld, (YHKIUNA y4aCTHHUKOB, CIIOCOOOB B3aWMOJICHCTBUS;
ITOCTAaHOBKA BOIIPOCOB — MHUIIMATUBHOE COTPYAHUYECTBO B MIOUCKE U cOOpe HHPOPMALIUH.

EnuHCTBO KMBOii U HE:KMBOW NMPUPOAbI. AOMOTCHHBIM CHHTE3 OPraHUYECKUX BEIICCTB B
YCIIOBUSAX BOCCTAHOBHUTEIBHOM aTMocdepbl. Tambl TMOSIBICHUS CIIOXKHBIX OPraHMYECKUX
BEIIECTB. OBOJIIOIMOHHBIE  BO3MOXHOCTH  YIJIEBOJOPOJOB.  DBOJIIOLMS  OPraHUYECKUX
coemuHeHU. (OOpa3oBaHWE TEPBUYHBIX KIETOK — Hadajlo OWOJIOTHYECKON SBOJIIOIHH.
Camoopranuzaiysi CJIOXHBIX OpraHudeckux cucreM. KierouHoe mnuTaHue, BHYTpHU- U
BHEKJIETOYHBIN romeocTa3. OCHOBHBIE YEPTHI )KU3HHU.

Dopma opeanuzayuuy: NEKUUs, KOJUIEKTUBHAs, padoTa ¢ KOMIIBIOTEPHBIMU
MIPOrpaMMaMHu.

Buowl  desmenvrocmu: 1npeoOpa3oBaHHE 3HAKOBO-CUMBOJIMYECKOW MOJENU C IIEJNIbIO
BBISIBJICHHUSI OOIIMX MPU3HAKOB, OINPEACISAIONINX EIUHCTBO JKMBOM M HEXHUBON MIPUPOJIBI;
HaOO/IeHNEe 3a JIEMOHCTpAlUsIMU YUYUTeNs; OOBSICHEHHE U HWHTepIpeTanus HaOIr0aaeMbIX
SIBIICHUI; aHAIIN3 IpadUKOB, TAOIHII, CXEM.

Pa3nes ImOpuorenes

Jlenenne kJjeTrok. Muto3. Mutotuuyeckuii nmkia. L{uTonornyeckue OCHOBBI 0O€CIIOJIOTO
pa3MHOKeHMs. DHJopenpoaykuus. I[IponomkuTensHOCTh XKU3HU KIEeTOK. [lojoBBIE KIETKH.
Meiio3. [{lutosornyeckre 0CHOBBI MOJOBOIO Pa3MHOKEHUS.

@opma  opeanuzayuu: KOJJIEKTUBHAs, TIpakTU4yeckas paboTa cC
MHUKPOCKOTIOM.

Buovr  desmenvnocmu: caMOCTOSATENbHOE BbIIENEeHHE U (HOPMYIMpPOBaHHME IIENIU
MPAKTUYECKON pPabOThI; MOMCK M BbIJEIEHHE HEOOXOIUMON HH(pOpPMalUU HpU COCTaBJIECHUH
OoTYeTa MO NPAaKTUYECKOM paboTe; MIaHUPOBAHUE YUEOHOTO COTPYJHHMYECTBA C YUYUTEIEM H
CBEpCTHUKAMM — ONpEJeNeHHe IeNei, (QYyHKIHMI yJacTHUKOB, CHOCOOOB B3aWMOJECHCTBHUSA;
MIOCTaHOBKA BOIPOCOB — MHUIIMATUBHOE COTPYAHUYECTBO B MOKMCKE U cOOpe MH(pOpMaIUu.

PazBuTue opranmsmMa M cpena. BHemHsst cpena M HeoOXOAMMBIE YCIOBUS Pa3BHUTHSL.
OMOpHOHATIBHOE PAa3BUTHE U BHYTPEHHSS cpefa. DK30racTpyisius. OMOPUOH U OMOTHYECKHE



(baxTOpHI Cpep.

Dopma opeanuzayuu: NEKIAS

Buowlr  desmenvrocmu: TmpeoOpa3oBaHHE 3HAKOBO-CUMBOJIMYECKOW MOJEIU C IIENBIO
BBISIBJICHHSI OOIIMX MPHU3HAKOB, OMNPEACISAIONINX EIMHCTBO JKUBOW ¥ HEKWUBOH TPHUPOJIBI,
HaOIIOJICHNE 3a JIGMOHCTpAIUSMU YUUTENsI; OOBSCHEHHE W WHTEpIpeTanus HaOIr0aaeMbIX
SIBJICHUI; aHAIIN3 TPa(UKOB, TAOJIHII, CXEM.

Becnosoe pa3MHoKeHUe, COMAaTHYECKHI SMOpHOreHe3 H pereHepanus.

Mopdodusnonornueckas OCHOBAa MPOLECCOB OECHOJIOr0 pPa3MHOXKEHUS U OCOOCHHOCTH
pa3BuTH Mpu OecrosoM pasMHOKeHHH. Kitaccudukanus pereHepaluoHHBIX SBICHUHA, TIOHITHE
0 COMaTHYEeCKOM SMOpHOTeHE3e.

Dopma opeanuzayuy. EKIHS

Buower desmenvrocmu: mpeoOpa3oBaHUE 3HAKOBO-CUMBOJIHMYECKOW MOJIETH C IEJIBIO
BBISIBJICHUSI OOIIMX TIPU3HAKOB, OMPEICISIIONIUX €IUHCTBO >KMBOM W HEXWBOW TPHUPOJIBI;
HaOJIFOJICHUE 3a JICMOHCTPAIUSAMHU YUUTENS; OOBSCHEHHE W WHTEpIpeTanus HaOIr01aeMbIX
SIBJICHUI; aHAJIN3 TPa(UKOB, TAOJIHII, CXEM.

Onrtorenes wum »J3Boawuusa. buorenermyeckuii 3akoH. Pekamutymsimuu. Teopus
dbummoOpuoreneza A.H.CeBepiieBa. DBOJIIOIUS OHTOTCHE3A.

@Dopma opeanuzayuu: KOJJIEKTUBHAS, TOKIA (bl yYAIIUXCS.

Buovl  OdesmenvHocmu: TIAHUPOBAHUE CTPYKTYpPhl JOKJIaJa C Y4E€TOM KOHEYHOTO
pe3ynbTaTa; COCTAaBJICHHE IJIaHA W IOCIEO0BAaTEIbHOCTU JIEHCTBUM; IJIAaHUPOBAaHUE Y4E€OHOTO
COTPYIHHYECTBA C YYUTEJIEM M CBEPCTHHUKAMU — OIpejesieHHe Ienei, GyHKUUNA y4acTHUKOB,
Croco00B B3aUMOJIECUCTBUSA; NMOUCK U BbIAENIEHUE HEOOXOAUMOW HH(pOpMAINH; MPUMEHEHHE
MEeT0/1I0B MH(GOPMAIMOHHOTO TOWMCKAa, B TOM YHCJIE C TOMOIIbIO KOMIBIOTEPHBIX CPENCTB;
OCO3HAaHHOE M IPOU3BOJIBHOE NMOCTPOCHHE PEYEBOTO BBICKA3bIBAHUS B YCTHOMW M NMHCBMEHHOM
dhopwme. /[BoitHHOE OO T0TBOpEeHUEe. HeperysipHpie THITBI TIOJIOBOTO PA3MHOKEHHUS.

Dopma opeanuzayuu: 1€KUNAS

Buowl  desmenvrocmu: 1npeoOpa3oBaHHE 3HAKOBO-CUMBOJIMYECKOW MOJENTU C IIEJbIO
BBISIBJICHHUSI OOIIMX MPU3HAKOB, OINPEACISAIONINX EAUHCTBO JKMUBOM M HEXUBON MPUPOJIBI;
HaOIO/IEeHNEe 3a JIEMOHCTpAlUsIMU Y4YUTeNs; OOBSICHEHHE U HWHTepIpeTanus HaOIr0aaeMbIX
SIBIICHUI; aHAIIN3 IpadUKOB, TaOIHII, CXEM.



3. TemaTuueckoe INIAaHUPOBaHHUE

Tema

Conep:xanue

Koanuec
TBO
4acoB

Pa3gen nuroJiorus.
Tunsl KJIeTOYHOM

OpraHu3aunu

Knerku npoxapuorudeckoro tumna. CTpyKTypHO-
(yHKIIMOHANbHAS ~OpraHu3alys  JSYKapUOTHYECKOU
KJIIETKM:  pacTUTeNbHas M KuUBOTHasA. [IpuHumn

KOMITaPTMEHTAITHH. buonorudeckas
CtpoeHue TUNHYHOW  KJIIETKH

opranusma. MexKIeTOUHbIE
KOMMYHUKaAIIUH.

[IpakTnueckas  paGoTa: CpaBHUTENbHBI  aHAIU3
MIPOKAPUOTUYECKUX, JYKAPUOTHUECKUX PACTUTEIIbHBIX,
JYKapUOTHYECKUX >KMBOTHBIX KJIETOK M KJIETOK
MHOTOKJIETOYHOTO OpraHu3Ma.

MeMOpaHa.
MHOTOKJICTOYHOTO

1

Crtpoenue
NMPOKAPUOTHYECKO

H KJIeTKH

®opma npokapuoT. CTpyKTypa, XUMHUMYECKUI COCTaB
U QYHKIIUA KOMIIOHEHTOB MPOKAPUOTHOW KIIETKH.
Knerounass crenka. Karmcymnbl, CIuM3uThIE CIOM H

4yexJibl. JKTyTHKH 1 MEeXaHU3MBI ABOKEHHs. BopcuHKy.
MewmOpansl. [luto30s 1 pudbocomsl. ['eHeTHUeCKHiA
ammapar.  Poct U CIIOCOOB) Pa3MHOKCHUSI.
BHyTpunmToniazMaTHIeCKIe BKIIOYCHUSI.
[IpakTudeckas paboTa: BbIACICHNAE, OKpAIIH-BaHHUE,
(GUKCHpOBaHHME, CPaBHUTENIbHAS  XapaKTEPHUCTHKA
YKCYCHO-KHUCJIBIX, MOJIOYHOKHUCIIBIX U MACIISTHOKUCIIBIX

OakTepuil.

Crtpoenue
IYKAPUOTHYECKO

KJIETKHA

Hapyxnas UTOIJIa3MaTHYeCKast MeMOpaHa.
Criennanu3upoBaHHble  CTPYKTYphl  MOBEPXHOCTHU
kJ1eToK. OCOOEHHOCTH CTPOEHUS KIIETOUYHBIX 000JI0UYEK

[MTunoumro3. OcHOBHOE
MukpoTpyO6oUKH.
PuGocombl. Komriekc

pacTeHUH. daronuros.
BEILECTBO LIUTOILIA3MBL.
DHIO0IIa3MaTUYECKA  CETh.

["onpmxu
Muroxonapuu. Jluzocomsl.  KieTouHbix

HCHTP. IInactuapl BaKy'OJ'II/I PaCTUTCIIBHBIX KIICTOK.
OpFaHOI/IZ[LI CIICOMUAaJIbHOI'O Ha3HA4YCHUA. Knerounsie
BKIIIOYCHUA. ﬂl[pOI 060.)'[0‘11(8., HI[epHBII\/’I COK,
AAPBINIKO, XPOMOCOMBIL.

PeryasTopubie
MeXaHHM3MbI

KJIIETKH

OO0uwmit agantanoHHbIN cuHapoM. [loHsTHE CcTpecca.
3aBUCHMOCTb aJaNTallMOHHBIX PEAKIHMM OT CHJIBI
pazapaxutend.  CpodHas U JIOJITOBPEMEHHas

ajarTaiys. IIcuxoaMo1MoHaIbHOE HaIIps’KCHUC.
Tunsr TMOBPCIKACHHUA KIICTOK ITPHU HECKPO3C. Amnornro3.




MexaHnu3mbl peanu3alnuu TMOeny KIETOK Ipu
aroInTo3e.

Pa3nen I'enernka.
T'eneTnyeckuii
aHaJIu3
3aKOHHOMEPHOCTE
M HacJleJ0BaHUA

Monorubpuanoe ckpeuBanue.  Lluronoruyeckue
OCHOBb ~ MOHOTHOPHJHOTO CKpEIIMBaHUS. Y CIOBHUH
IPOSIBJICHUS 3akoHa  pacumierieHus.  u- u
TPUTUOPUIHOE ckpemuBanue.  Lluronornueckue
OCHOBb JUTUOPUTHOTO CKpEILUBaHMUSL.
B3anmonericteue TE€HOB. KomruieMeHTapHOCTS.
Onucras. [lonumepusa. Moaudunupyoliee nelcTerue
reHoB. HacnenoBaHue NpU3HAKOB CLEIUIEHHBIX C
nosioM. Onpenenenue noja. OCOOEHHOCTH MOJOBBIX
XpOMOCOM. Cuenennoe HacJleJJOBaHHe u
kpoccunrosep.  CpaBHeHUe FEHETHUYECKUX U

OUTOJIOTHYECKHUX KapT XpoMoCoOM MexaHuzm
KPOCCHHTOBEpa.
[Ipatnueckas paboTa:(hr3H0I0ro-reHeTUYECKUe

aCIIEKThl aHTOIIMAHOBBIX OKPACOK Y PACTCHMIA.

N3MeHYnBOCTL U

MyranunonHsa

A WU3MEH-YHUBOCTb. Knaccuduxarms

MeTOIbI ee MyTanuii. MHOXECTBEHHBIN aJuTen3M. XpOMOCOMHBIE

U3ydeHust nepecTporku. ['eHoMHBIe MyTaIuy (TIOJTUTUTOUIHS ).
Kapuotuns! 1 mMeiio3 y MOIUIUIOUIHBIX (Bopm.
Myranun reHepaTUBHbIE u COMaTUYECKUE.
CnoHTaHHbIE MyTallMU. 3aKOH TOMOJIOTHYECKUX PSIIOB
HACIICJICTBEHHOW HW3MEHUYMUBOCTH. MHIyIupoBaHHBIE
Mytanuu. Pr3ndeckue U XUMHUYECKUE MYTarcHsbl.
MoaudukanronHa
A M3MEHYUBOCTh. CTaTucTHyecKas
00paboTKa pe3yabTaToB.
[TpakTnueckas paboTa: CTAaTUCTUYECKUN  aHAIU3
U3MEHYMBOCTH  KOJIMYECTBEHHBIX OPU3HAKOB Yy
pacTeHuH.

Poanb ['ennas nporpamma yenoBeka. AyTOCOMHO-JOMUHAH-

HACJIEACTBEHHOCTH | THbIE  HACJIEIOBAHMSL. AyTOCOMHO-PELIECCUBHBIE

U cpelbl B 3a0oneBanus. HacnencTtBeHHble OOJE3HU UEIOBEKa.

¢popmupoBanun Meroapl U3ydyeHHs] T€HETUKH uerloBeka. Menuko-

HOPMAJILHOTO U FE€HETUYECKOE KOHCYJIbTUPOBAHUE.

NaTOJOTH4YeCKH [IpakTnueckas pabora:  HU3y4eHHE TIE€HETHYECKHX

U3MEHEHHOI 0 ACTEKTOB I0J1a y pAaCTEHHH (MBa KO3bs).

¢denoTumna

YeJl0BeKa

Pa3nen DBoonms. | HaciencTBeHHOCTE U U3MEHYMBOCTE OpPraHU3MOB.

3BOJIIOLIY

Teopust Joxa3arenbctBa u MPUPOJHBIX  BUJOB.

€CTeCTBEHHOI 0 VYyenue popmax U3MEHUNBOCTH OpraHu3MoB. Poib

or0opa Y./{apBuHa | BHEIIHEH cpeibl B BOBHMKHOBEHUU W3MEHUYMBOCTH

opranu3moB. Teopuss ~ HCKycCTBEHHOTo  0TOOpa
Y./lapsuna. ®opMbl HCKycCTBEeHHOT0 0TOOpa. bopbba
3a CyILIeCTBOBaHME: MPUUMHBI U cieAcTBUA. DopMBI
60pbOBI 32 cylecTBO-BaHUs. EcTecTBeHHBIH 0TOOD:
oTpeieieHne, MEXaHU3M JIeUCTBUS, pe3yJIbTar.




Cunrernueckas
Teopusi IBOJIIOLMH.
Mukpo3Boarouus

Honyasuuss —  ¢dopma CYILLIECTBOBAHHUS BU/JIA.
N3MeHnunBOCTH 0COOEH B MOMYIISALNN O] BIUSHHUEM
IKOJIOTHUYECKUX (PaKTOpoB. MeXxaHW3M BO3HHUKHOBCHHS
aJanTalvil B NOMYISUUA U UX OTHOCUTEIIbHBIN
xapakrep. Jlemorpadudeckasi, mpoCTpaHCTBEHHAS u
9KOJIOTHYECKA

s CTpyKTypa  monyJanuu. {uHamuka
YUCIICHHOCTH MO YJIALUH. brnonormueckuit
noJIuMOp(HU3M  TOMYISAIUHU. Y CIIOBUS JITTUTESIIHHOTO
CYILIECTBOBAHUS nomyimsinuu.  [lomymsiuuss —
KOMITOHEHT 3KOCHCTEMBI. JIMHAMHKaA U YCTOMYUBOCTD
9KOCHUCTEM. Camoperynsius. Cykueccuun B
JIKOCHUCTEMAX

10

DaKTopbI
3BOJIIOLUH

HacnencrBeHHass  M3MEHYMBOCTH  KAaK  MarepHall
3BOJIIOLIMH. OBOJIIOLMOHHAS XapaKTepUCTUKA
mytanuii. Hopma peakiiuu reHotuna. Moaudukamnmm,
UX POJIb B 3BOJIFOLIHH.

N3ongamun. Mexanuzm. OBOJIOUOHHAS poJb
U30JISIIHAH.

Murpanuu 1 X posib B U3MEHEHUU T€HETHYECKON
CTPYKTYpPHBI HOIMYJISALHUH.

@opMBI MEXIIONMYJIAIMOHHBIX OTHOIEHNHN. [IpnunHbI
U cheACTBUsI OOpHOBI 3a CyIIeCTBOBaHUE Kak (akTopa
IBOJTIOIUH.

CoBpemMeHHbIE  TpEACTaBICHUS 0 €CTECTBEHHOM
0oTOOpE Kak BeaymieM GhakTope IBOTOIUN. DOpMbI
ecTeCTBeHHOro  otbopa. CpaBHUTEIBHBIN aHATU3
€CTECTBEHHOT'O U MCKYCCTBEHHOT0 0TOOpa U MX
pe3yIbTaToB.

[TpakTrueckas paboTa: pe3yinbTaTbl HCKYCCTEBEHHOTO
oTOOpa Ha MpUMepe COPTOB KYJIbTYPHBIX paCTCHHI.

11

Bun

CoBpemeHnHast ~ OuoJioTHyecKasi KOHIICTIHUS BUJIA
D.Maiiepa. Jloka3arenbcTBa peaJbHOCTH  BHA.
Kputepun Buna. Ctpykrypa Buaa. [lonymsmuonnas
CTpYK-Typa Bujaa. [ ubpunnas 30Ha, reorpaguueckuit
U30JIAT, KJIUHAJIbHAA W3MEHUYUBOCTD. [Tpouecc
o0pa3oBaHUS  HOBBIX BHJOB. AJUIONATPUYECKOE,
CUMIIATPHUIECKOE u napanaTpuieckoe
BUI000pa3oBaHue.

KowmmnekcHoe neiicTBUE 9BOTIOIMOHHBIX ()aKTOPOB B
sKocucTemax. MIcKkyccTBEeHHbIE IKOCHCTEMBI M X
0COOEHHOCTH. [TpakTnyeckas
paboTta:Mop¢osoruuecKuit KpUTepui  BUIA Ha
puMepe BUIOB U3 poja KIeBep.

12

EauHCTBO KUBOI
M HEKHBOM
NPUPOABI

AOHOTEeHHBIH CUHTC3 OpPraHu4YCeCKUX BCHICCTB B
YCIOBUAX BOCCTAHOBUTEIBHOU aTMOC(l)epBI. OTansl
IMOABJICHUA CJIOKHBIX OpraHn4YCCKUux BCIICCTB.
9BOJ’IIOL[I/IOHHLIC BO3MOXXHOCTH YrJI€eBOAOPOOOB.
9BOJ’IIOI_[I/IH OpPraHU4YCCKUX COCIUHEHUH. O6p8.30BaHI/IC
INEPBUYHBIX KJIICTOK — HA4YaJIo OHOJIOrHYCCKOU
OBOJIIOIIMH. CaMoopr aHu3anus CJIOKHBIX
OpPraHNu4YCCKUX CUCTCM. Knerounoe MMUTAHUC, BHYTpHU-




Y BHEKJICTOUHBIM roMeocTa3. OCHOBHEIC YCPTEI )KU3HU.

13 | Paznen Murtos. Mutotrdeckuid  1ukia.  [{uTosioruueckue
IMOpHorenes. OCHOBBI OECIIOJIOTO PA3MHOKEHUS. DHIOPETPOTYKIIHS.
JleseHue KJI€TOK [Ipo1omKUTENEHOCTD JKM3HHU KJIETOK. ITonosrie

KJIeTKku. Meio3. Ilutonornueckue OCHOBBI MOJIOBOTO
Pa3MHOXKEHHUSL.

14 | Pa3Burtue Buemnss cpena u HeoOX0AUMbIE YCIIOBUS PAa3BUTHSL.

opraHu3Ma u cpeaa | OMOpPHOHAIBHOE Pa3BUTHE U BHYTPEHHSA Cpeaa.
DKk3oracTpyrsanus. OMOPHOH U OnoTHYeckue (haKTopbl
CpEJbl.

15 | becnoJioe pazmuo- | Mopdodusnonoruyeckas OCHOBA IIPOLIECCOB
JKeHHue, 0ecro0ro pa3sMHOKEHUSI 1 OCOOEHHOCTH Pa3BUTHUS
COMATHYeCKHUI npu OecrosoM paszmHoxkeHuu.  Kunaccudukanus
3MOpuorexHes U | pereHepa-IMOHHBIX SBJICHUH, MOHSTHE 0
peresepanusi COMaTHYECKOM 3MOpUOTeHE3E.

3aKOH
16 | Ourorene3 U | bHOreHeTH4ecKu . Pexanurtymsauuu. Teopus
IBOJIIOLHS bmsMOpuoreHesa A.H.Cesepuena. OBoJronus
OHTOT€HEe3a
oreHes. Mukpocmnoporene3. MakpocnoporeHes.
I'amerorene3. MukporametoreHes.
Makporamerorenes. JIBOMHHOE OIIOJOTBOPEHHE.
17 OmOpuoJIorusi HeperyisipHble TUIBI TOJIOBOTO PA3MHOKEHUS
Uroro 34




OHTOICHEC34a.

17 Iy

iopuosiorus Crioporesie3. Mukpocnoporene3. Makpocmnoporenes. 1 pacrenmii

["amerorenes. Mukpor

HMCTOI'CHCE3.

Maxkporamerorenes. J[BOMTHHOE OILJIOJOTBOPEHUE.
HeperynspHble THUMbI IOJOBOTO PA3MHOKEHHUS
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