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INJIAHUPYEMBIE PE3YJIBTATHBI U3YYEHUSA YYEBHOI'O ITPE/IMETA
«buonozusn».
JIMYHOCTHBIMU pe3ybTaTaMu OO0YUYCHUS OMOJIOTUH B CPEAHEH MITKOJIC SIBISIOTCS:

1. peanu3anysi 3THYECKHX YCTaHOBOK IO OTHOUICHHIO K OWOJIOTMYECKUM OTKPBITHSM,
UCCIICIOBAaHUSAM U HX pe3yJbTaTaM

2. NPU3HAHUS BBICOKOI IIEHHOCTH JXM3HHM BO BCEX €€ HPOSIBICHHUAX, 30POBbSI CBOCTO U
JPYTUX JIIOAEH, pealn3aliy yCTaHOBOK 30pOBOro 0Opasa
KHU3HU

3. c(OPMHPOBAHHOCTU TIO3HABATEIFHBIX MOTHBOB, HAINPABJICHHBIX HA IOJy4YE€HHE HOBOTO

3HAaHUA B 007aCTH OMOJIOTHH B CBSI3H C 6y,[[y111€171 JACATCIIbHOCTBIO NJIN OBITOBBIMU HpO6J'IeMaMI/I,
CBA3aHHBIMHU C COXPAHCHUCM COOCTBEHHOTO 300POBbA U 9KOJIOTMYECKON 0€30IMacHOCThLIO

MertarnpenMeTHble pe3yabTaThl 00ydeH!s] OMOJIOTHH B CPEHEN IIKOJIe:

1. OBJIa/IEHUE COCTABJISAIOIIKMMU MCCIIE0BATEIBCKON U MPOEKTHOM eATEIbHOCTH, BKIIIOYAs
YMCHHUA BUICTH HpO6JICMy, CTaBUTb BOIIPOCHI, BbIABUI'aTh T'HUIIOTE3bI, OaBaTb
oIpesieNIeHus] TOHATHAM, KilacCu(uUUpoBaTh, HaONI01aTh, POBOANUTH 3KCIIEPUMEHTHI, J1€1aTh
BBIBOAbI U 3aK/IIOYCHUA, CTPYKTYPHUPOBAThL MATCpHAJI, O6"I)$ICHI/ITB, JOKa3bIBaTh, 3alllUIIaTh CBOU
uaen

2. yMeHHE padoTaTh C pa3HbIMH HCTOYHMKAMHU OHMOJIOTMYECKON HH(OpMAIu: HAXOIUT
Ouonornyeckyro HMHGOPMAIMIO B PA3IUYHBIX HCTOYHMKAX, AHAJIU3UPOBaTb U OLICHHUBATh
uH(pOopMaInIo, TPEoOPa30BEIBATH HHPOPMAITUIO U3 OJTHOU (POPMBI B APYTYIO

3. CHOCOOHOCTh BBIOMpATh LIEJEBBIE M CMBICIOBbIE YCTAaHOBKM B CBOUX JEHCTBUAX H
IIOCTYIIKaX I10 OTHOILEHUIO K )KMBOU IPUPOJIE, 310POBbI0 CBOEMY U OKPYKAKOLIUX

[IpeameTHbIC PE3yNBHTATHI:

BbinyckHUK Ha 6230BOM YPOBHE HAYUYMTCS:

— packpbIBaTh Ha MpUMeEpax pojb Ouosoruu B (HOPMHUPOBAHUU COBPEMEHHOW HAay4YHOU
KapTHUHBI MUpPa U B IPAKTUYECKOU 1€ATEIbHOCTH JIOEH;

— MMOHMMATh M OMNHCHIBATh B3aUMOCBS3b MEXK]y €CTECTBEHHBIMU HayKaMU: OHOJIOTHEH,
¢bu3nuKON, XUMHEH; yCTaHABITUBATh B3aUMOCBSI3b PUPOIHBIX SIBICHUN;

— MOHUMATh  CMBICH, pa3iu4yaTh W  OINHUCHIBaTh  CHUCTEMHYIO  CBSI3b  MEXKIY
OCHOBOTIOJIATAlOIIMMU  OMOJIOTUYECKUMU TOHSATHSMH: KIIETKa, OpraHu3M, BHJ, SKOCHUCTEMA,
ouocdepa;

— UCIONIb30BaTh OCHOBHBIE METOJAbl HAYYHOTO TIO3HAHUSA B YYE€OHBIX OHMOIOTUYECKUX
MCCJIEIOBAHUSX, POBOJAUTH IKCIIEPUMEHTHI TI0 M3YUYEHUIO OMOJIOTUUECKUX O0OBEKTOB U SBICHHM,
OOBSCHATH PE3yIbTAThl IKCIEPUMEHTOB, aHATTM3UPOBAThH UX, (DOPMYIUPOBATH BHIBOIBL;

- (hopMyIupOBaTh TUIOTE3bl HA OCHOBAHWUH TMPEIIOKEHHON OHONIOTHYecKON HHGOpMAIIN
U TIpeJiaraTh BapuaHThl IPOBEPKU TUIIOTES;

— CpaBHUBATH OMOJIOTHYECKHE OOBEKTHI MEXKIY COOOU IO 3aJaHHBIM KPUTEPUSM, JeJaTh
BBIBOJIbl 1 YMO3AKJIFOUEHUSI HA OCHOBE CPaBHEHUS;

— 000CHOBBIBaTh €IMHCTBO KHUBOW M HEXHBOW TMPHUPOJIBI, POJICTBO JKUBBIX OPTaHH3MOB,
B3aMIMOCBSI3M OPTaHU3MOB U OKPYKAIOIIIEH Cpeibl Ha OCHOBE OMOJIOTHYECKHX TEOPUi;

— MPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPTraHUYECKUX COCAUHEHUN KICTKU
(6enKoB, KUPOB, YIIIEBOIOB, HYKJIEHHOBBIX KHCIIOT);

— pacrno3HaBaTh KJIETKH (IPOKAPUOT U SYKAPHUOT, PACTEHUHN U )KUBOTHBIX) TIO ONTMCAHUIO, HA
CXEMaTUYECKUX H300pKEHUSIX;, YCTaHABIUBATh CBS3b CTPOCHUS U (PYHKIMH KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBaTh MHOT000pa3ue KJIETOK;

— pacrmo3HaBaTh MOMYSIUI0 U OMOJIOTHYECKHUA BH]I IO OCHOBHBIM MPU3HAKAM;

— OMHCHIBaTh (PEHOTUIT MHOTOKJIETOYHBIX PACTEHUH M KUBOTHBIX MO MOP(}OIOTHUECKOMY
KpUTEPHUIO;

— O00BSACHITH MHOTOOOpA3re OPraHUu3MOB, IPUMEHSIST HBOTIOIIMOHHYIO TEOPHIO;



- KJIAaCCU(UIIUPOBATh OMONOTHYECKHE OOBEKTHI HAa OCHOBAHWU OJHOTO WM HECKOJIBKUX
CYIIIECTBEHHBIX MPU3HAKOB (THUITHI MUTAHUS, CIIOCOOBI JABIXaHUS M PA3MHOXKEHUS, OCOOCHHOCTH
pa3BUTUSA);

- OOBSCHSTH IPUYMHBI HACJIEICTBEHHBIX 3a00JICBaHUN;

- BBISIBJISITh U3MEHYMBOCTh Y OPTaHU3MOB; OOBSCHSTH MPOSBICHUE BUIOB M3MEHYHBOCTH,
HCITONTB3YsI 3aKOHOMEPHOCTH W3MEHYUBOCTH; CpaBHUBATH HACJICICTBEHHYIO u
HEHACIICJICTBEHHYIO U3MEHUHUBOCTH;

- BBISBIIATH ~ MOPQOJIOTHYECKHE,  (U3HOJOTHUYECKHE,  IMOBEJACHYCCKHUE  aJanTalluu
OpPTaHU3MOB K CpeJic OOMTaHUS U JEHCTBHIO YKOJIOTUIECKUX (DAKTOPOB;

- COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB M SHEPTUHU B dKOCHUCTEME (IIETTH TTUTAHUsA);

- MPUBOJIUTL JOKa3aTelIbCTBA HEOOXOJUMOCTH COXpaHEeHHs OuopasHooOpasus Jyis
YCTOMYMBOTO PA3BUTHUS U OXPaHbI OKPYXKAIOLIEH CPEJIbl;

- OIICHUBATh JIOCTOBEPHOCTh OHOJIOTUYECKOW WH(OpPMAINK, TOTYYCHHOH W3 Pa3HBIX
HMCTOYHHMKOB, BBIICIATh HEOOXOIMMYIO HH(POPMALMIO JUIsl HMCIOJB30BaHUS €€ B Y4YeOHOU
JESITSIIBHOCTH M PEIICHUH TIPAKTHYECKUX 3a/1a4;

- MIPEJICTaBIATh OHOJOTHYECKYI0 HHGOpMAIUI0O B BUIE TEKCTa, TaOmuIpl, rpaduka,
JMarpaMMbl U JIeJIaTh BBIBOJIBI HA OCHOBAHUH TPECTABICHHBIX JaHHBIX;

- OIICHUBATh POJIb JOCTWKEHUW T'C€HETHUKH, CEJCKIIMH, OMOTEXHOJIOTHH B TPAKTHYCCKOM
JIEITEIbHOCTH YEJIOBEKA U B COOCTBEHHOM KU3HH;

- OOBSCHITh HETaTUBHOE BIIMSHUE BEIIECTB (AJIKOTOJs, HHUKOTHHA, HAPKOTHYECKUX
BEIICCTB) Ha 3apOIBIIIICBOC PA3BUTHE YCIIOBEKA;

- OOBSICHATH TOCJIEICTBUS BIUSHUS MyTareHOB;

- OOBSICHSITH BO3MOKHBIC IPUYHUHBI HACIICCTBEHHBIX 3a00JICBaHU.

BoinyckHuk na 6a3080m ypoene noayuum 03MOHCHOCHb HAYUUMbCA:

- oasams HayuHoe 0O0vACHeHUe OuoNoSUYeCcKUM (DAaKmam, npoyeccam, AGLeHUAM,
3AKOHOMEPHOCHIAM, UCHOAb3YS OUO0cUYecKue meopuu (K1emouHylo, 360JI0YUOHHYIO), YUeHUe O
buocghepe, 3aKOHbL HACIEOCMBEHHOCIU, 3AKOHOMEPHOCTIU USMEHUUBOCIU,

- Xapakmepuzo6ams COBPEeMEHHble HANPAGICHUS. 8 PA3eUumuu OuoIo2uU, ONUCbl8Amy UxX
B03MOJCHOE UCNONIL30BAHUE 8 NPAKMUYECKOU 0essmelbHOCU,

— CPasHUuBamsv Cnocodwvl OeleHus KiemKu (Mumo3 u metios);

— pewams 3a0ayu Ha nocmpoenue pazmenma emopou yenu /JHK no npeonoscennomy
¢pacmenmy nepeoui, uPHK (MPHK) no yuacmxy /[HK;

- pewams 3a0ayu Ha onpedeneHue Koauuecmsa XpomMocom 6 COMAMUYecKux U Nnoi08blx
KIEeMKAax, a makdce 6 KIemKax neped HAYaioM OeleHus (Melo3a uiu Mumosa) u no e2o
OKOHYAHUU (OJI51 MHO2OKIIEMOYHBIX OP2AHUIMOB),

- pewams 2eHemuyeckue 3a0ayu Ha MOHO2UOPUOHOe CKpeuwju8aHue, COCMmaegisims CXembl
MOHOCUOPUOHO20 — CKPeWUBAHUs, NPUMEHAS  3AKOMbl  HACAIeOCMBEHHOCMU U UCNOIb3YA
OUONIOCUNECKYIO MEPMUHONOSUIO U CUMBOTUKY;

- VCMAaHABIUBAMb MUN HACIE008AHUS U XAPAKMED NPOsGIeHUs NPUSHAKA NO 3A0AHHOU
cxeme poOOCNIO8HOU, NPUMEHSS 3AKOHbl HACTIEOCN8EHHOCMU

— OYeHUBAMb  pe3yIbmamvl  83aUMOOCUCMEUs.  Yelo8eka U  OKpydcaruel  cpeobl,
APOCHO3UPOBAMb BO3MONCHbIE NOCNIEOCMEUSL. OeAMeNbHOCMU YeNogeKka OJi CYUecmeo8anus
0moenbHbIX OUONI02UUECKUX 00BEKMO8 U YeNblX NPUPOOHBIX CO0OWecma.

COJAEPKAHUE YYEBHOI'O ITPEIMETA

buoJiorus kak KOMILIEKC HAYK 0 'KUBOMH Ipupojae

Bbronorns xak KOMIIJIEKCHAS HayKa, MCTOAbI HAYYHOI'O IMO3HAHUS, UCIIOJIb3YyEMBIC B OHOJIOTHH.
Cospemennvie nanpaenenus 6 Ouonocuu. Ponb Ouonoruu B (HOPMHPOBAHMU COBPEMEHHOU
HAy4YHOW KapTUHBI MUpPa, TPAKTUUECKOE 3HaUeHHE OMOJIOTHNYEeCKUX 3HAaHUM.

Buonornyeckue cucreMsl Kak MpeaMeT u3ydeHus! OMOJIOTHH.



CTpyKTypHBbI€ M PYHKUMOHAJIbHbIE OCHOBbBI KM3HH

Monexynsipabie OCHOBBI *u3HH. Heopranuueckue BemiecTBa, MX 3HaueHue. OpraHnuueckue
BellecTBa (YIJIeBOAbBI, JMMUJBI, O€NIKH, HYKJIEUHOBbIE KUCIOTh, AT®) u uX 3HaYeHUE.
buononumepsl. /[pyeue opeanuueckue éewjecmea knemxu. Hanomexunonozuu 6 buono2uu.
[{uTonmorusi, MeToAbl LUTOJNOTUU. POJb KJIETOUHOM TEOpUU B CTAHOBJIEHHH COBPEMEHHOMN
€CTECTBEHHO-HAY4YHOM KapTuHbI Mupa. Kierku mpokapuor u 3ykapuoT. OCHOBHBIE 4HacTU U
OpPTraHOUbI KIETKHU, UX (QYHKIHH.

Bupycsl — HekieTouHas opMa )KH3HU, MEPBI TPO(QUIAKTUKHA BUPYCHBIX 3a00JIEBaHUH.
KuznenestenbHocts KieTku. [lmactuueckuii odmeH. PoTocuHTE3, XeMocuHTe3. buocunres
Oenka. OHeprernueckuil oOMeH. XpaHeHue, Ieperada M peanus3alus HacleACTBEHHON
uHopmanuu B kietke. ['eHeTtmdeckuid kon. ['eH, reHOM. [enomuka. Bausnue napkoecenmvix
gewecmes Ha npoyeccovl 8 Kienke.

Knerounslii 1uki: untepdaza u geneHue. Muto3 U Mmeilo3, ux 3HayeHue. CoMaTHueckue u
MOJIOBBIE KJIETKH.

JlaboparopHas pabota . CpaBHEHUE CTPOCHUS KIIETOK PACTEHHI, )KUBOTHBIX

Opranusm

Opranusm — eJIMHOE LEINOE.

Ku3HenesaTenbHOCTh OpraHu3Ma. Perymsius GyHKIuii opranu3Ma, roMeocTas.

Pasmuoxenune opranuzmoB (Oecronoe U mojoBoe). Cnocodvl pasmMHoOdiCeHUss Yy pacmeHull u
orcusomuwlx. VHAMBUAYaNbHOE pa3BUTHE opraHuzMa (oHroreHes). llpuumHbl HapylieHuin
pa3ButTus. PenpoaykTuBHOE 30pOBBE 4YEJIOBEKA; MOCIEACTBUSA BIUSHUS AJIKOTOJsl, HUKOTHHA,
HApPKOTHUYECKUX BEIIECTB Ha dMOPHMOHAIBHOE Pa3BUTHE ueloBeKa. JKu3HeHHble YuKibl pA3HbIX
2PYNN OP2aHU3MO8.

'enetnka, w™eToAbl TEHETHKU. [eHeTHMYeckas TEPMHUHOJIOTHS ¥ CHMBOJIMKA. 3aKOHBI
HacnencTBeHHocTu ['. Mengens. XpoMocoMHas Teopusi HacleACTBeHHOCTH. Onpeenenue nona.
CuerneHHoe C 10JI0M HaclleJJOBAHUE.

I'enernka denoBeka. HacnencTtBeHHble 3a00lieBaHUS UYENOBEKA M WX MPEAYNpPEkICHUE.
DTHYECKHUE aCTIeKThI B 00JaCTH MEAUITUHCKON TeHETHKHU.

I'enotun u cpena. HenacneacTBeHHas wu3MeHUMBOCTh. HacneacTBeHHass HW3MEHUYMBOCTb.
MyTareHsl, X BIHSHUE Ha 3JJOPOBbE YEITOBEKA.

Homectukauuss W cenekuusa. MeToabl CeNeKIUU. bHUOTEeXHOJOrus, €€ HampaBlIeHUus W
MEePCIEKTUBBI pa3BUTHS. buobezonacnocmeo.

JlaboparopHas pabora. HM3ydeHWe W3MEHYMBOCTH, IOCTPOCHHE BapHAlMOHHOTO psAla U
BApUALIMOHHON KPUBOM.

Teopus 3BoIOUUH

Pa3BuTHe SBONIOIMOHHBIX UeH, sBomonronHas Teopus Y. Jlapsuna. CuHTeTHUECKas Teopus
sBoord. CBUAETEIHCTBA 3BOJIONUN KUBOU TPUPOIBI. MUKPOIBOIIONUS U MaKPOIBOJIOIHS.
Bun, ero kputepuu. Ilomynsiusi — sneMeHTapHas €AMHMIIA HSBONIONMU. JIBIOKYIIME CHIIBI
9BOJJIKOIIMH, UX BJIMSIHUC HA l"eHO(l)OH)I IOITYJIAINH. HaHpaBJ'IeHI/IH OBOJIFOIIUHA.

MuorooOpa3ue OpraHu3MOB Kak pe3yiapTaT JBoitouud. [IpuHmumer knaccuduxaimm,
CHCTEMaTHKa.

JlaboparopHas pabota. CpaBHEHHE BUAOB 110 MOPPOIOTHIECKOMY KPUTEPHIO.

JlaGopaTopnast pabora. OmnucaHue TPUCTOCOOJICHHOCTH OpraHW3Ma M €€ OTHOCHTEIBHOTO
xapakTepa.

Pa3zButHe ;ku3HH HA 3emiie
FI/IHOTeSBI HpOI/ICXO)KJIeHI/ISI JKU3HU Ha BGMHe. OCHOBHI)Ie 9TaIlbl 3BOJOIIUN OpFaHI/I‘—IeCKOFO MI/Ipa
Ha 3eMIe.



CoBpeMEHHbIE TPEACTABJICHUS O MPOUCXOXKIACHUU  4YEJIOBEKa. OBOJIONHUSA  YeJIOBEKa
(anTpormorenes). JIBWxylliue CHIIBI aHTpoIoreHesza. Pachl yenmoBeka, MX IPOUCXOXKIECHUE H
€IMHCTBO.

OpraHu3Mbl U OKpY:KaIas cpeaa

[Ipucniocodaenuss OpraHu3MoB K ICHCTBUIO SKOJIOTHYECKUX (PAaKTOPOB.

buoreonenos. Jxocucrema. PasHooOpasue skocucreM. B3auMoOTHOLIEHUS NOMYJISLMA pa3HbIX
BUJIOB B 9KocHcTeMe. KpyroBopoT BeIecTB M MOTOK SHEPIUU B 3KOCHCTEME. Y CTOHYHMBOCTh H
JUHAMUKa JKocucTeM. llocieAcTBusi BIMAHUS JEATEIBHOCTH YEJIOBEKAa Ha JKOCHUCTEMBI.
Coxpanenue 6M0pa3HO00pa3ns KaK OCHOBA YCTOWYMBOCTH SKOCHCTEMBI.

Crpykrypa 6uochepsl. 3aKOHOMEPHOCTH CyIeCTBOBaHUS buochepsl. Kpyzoeopomvi éewecms 6
ouocghepe.

['moGanpHbIe aHTPONIOTEHHBIE U3MEHEHUs B Onocdepe. [IpodieMbl yCcTOMUNBOTO pa3BUTHSL.
Ilepcnexmuevl pazgumus OUOIO2UYECKUX HAVK.

Conep:xanue yueOHoro npeamera «buosorus»
10 kaace

Paznen |.buonorust kak KOMIUIEKC HayK O KUBOM mpupoje 24

buonorus kak KOMIUIEKCHas HayKa, METOJIbl HAYYHOT'O MMO3HAHUS, HCTI0JIb3YEMBIE B
o6uonorun. CoBpeMeHHbIC HaNpaBieHus: B ouonorun. Ponb Gunonoruu B GopMuUpoBaHun
COBPEMEHHOM HAyYHOW KapTHHBI MUPA, TPAKTUIECKOE 3HAUYECHNE OMOIOTUUECKUX 3HAHHH.
buonornueckne cucteMpl Kak IpeAMET U3ydeHUs OMOJIOTHH.

JIaGoparopnas pabora Nel CpaBHeHHE KIETOK paCTEHH U >KUBOTHBIX
Paznen Il. CtpykTypHble U QYHKIIMOHATEHBIE OCHOBHI KU3HU 224

MonekynsapHble OCHOBBI XKU3HU. MaKpo3JIeMEHThl U MUKpPO3JIeMeHThl. Heoprannueckue
BeriecTBa. Boma, ee ponb B xkuBoit npupose. ['uapodunsHocts u runpododHoCcTs. Ponb
MUHEPATBHBIX COJIeH B KiIeTKe. OpraHnyecKue BEeIIeCTBa, MOHATHE O PETYJISIPHBIX U
HEPETYISPHBIX OHMOMoIrMepax. YTiIeBoabpl. MoHOcaxapuIbl, OMUTOCAXapUAbl U MOTHCAXAPUIBL.
Oyaknun yraeoaos. Jiumuapl. yaknun mununoB. benku. Oyaknun 6enxoB. MexaHusm



neiictust pepmentoB. Hyknennossie kucnotsl. JIHK: crpoenue, cBolicTBa, MECTONIOTIOKEHHUE,
dbyakuun. PHK: crpoenwne, Bunbl, pyakiunu. AT®D: ctpoenue, pynkuuu. pyrue opraHudeckue
BemiecTBa kieTku. Hanorexnonoruu B Onosnoruu. Kierka — cTpykTypHas U GyHKIMOHATbHAS
eauHMIa opranu3Ma. Pazsurtue nuronoruu. CoBpeMeHHbIE METOIbI U3YUCHUS KIETKH.
Knerounast Teopusi B CBeT€ COBPEMEHHBIX JIJAHHBIX O CTPOCHUU U (PYHKIMAX KIeTkH. Teopus
cumbuorene3a. OCHOBHBIC YacTU U OpraHoubl KieTku. CTpoeHue u GyHKIUU OUOIOTHYECKUX
memOpan. Lluromnasma. SAnpo. Ctpoenue u pyHkuuu xpomocom. MemOpaHHbIe U
HeMeMOpaHHbIe opranHouibl. Llutockenet. Bxinrouenus. OCHOBHbIC OTIUYUTEIbHBIC
0COOEHHOCTH KJIETOK MPOKapHOT. OTiInYuTeNbHbIE 3. 0COOEHHOCTH KJIETOK SyKapHoT. Bupychr
— HekJieTouHas opMma xu3Hu. CriocoObl epeaaun BUPYCHBIX HHGEKIUNH U MEpBI
npo(UIaKTUKNA BUPYCHBIX 3a00JieBaHuid. Bupycomnorus, ee npaktudeckoe 3HaueHue. KiieTouHsbIii
MeTabonu3mM. epMEeHTATUBHBIN XapakTep peakifii o0OMeHa BEeIeCTB. DTalbl JHEPTE€TUYECKOTO
oOmeHa. AspoOGHoe 1 aHa’poOHOE AbIXaHue. POk KIETOYHBIX OPraHOMIOB B ITPOIECCaX
sHepreTudeckoro ooMena. ABToTpodsl u rerepoTpodsl. @otocuntes. daspl GoTOCHHTESA.
Xemocunres. Hacnencrsennas nnpopmManus u ee peajinzanus B KiieTke. ['eHeTuueckuil KoJ, ero
CBOIiCTBa. DBOMIONUS MpeacTaBiIeHuil 0 reHe. CoBpeMeHHbIE IPE/ICTABICHHSI O TeHE U TEHOME.
buocunTes 0enka, peakiud MaTpUYHOTO CUHTE3a. Peryssius paboTel F€eHOB U MPOLIECCOB
oOMeHa BelIecTB B KiieTke. [ 'eHHas nHKeHepus, TeHOMHKA, IpoTeoMuka. Hapyiienue
OMOXMMHYECKUX MPOLECCOB B KJIETKE MOJI BIMSHUEM MyTareéHOB U HAPKOTE€HHBIX BEIIECTB.
Knerounsii nuki: uarepdasa u aenenue. Murtos, 3HaueHne MUTO3a, (ha3bl MUTO3A.
ComMaruueckue u MoJjoBbIe KJIETKH. Meiio3, 3HaueHne Meilo3a, ¢a3bl Meiio3a. Meiio3 B
YKU3HEHHOM LIMKJIe Oprannu3mMoB. @opMupOBaHUE MOJIOBBIX KJIETOK y IBETKOBBIX PACTEHUN U
MO3BOHOYHBIX JKUBOTHBIX. Perynsnus neneHus KIeToK, HapylIeHus perysluy Kak IpuYuHa
3a0o0sieBaHnii. CTBOJIOBBIE KJIETKH.

Paznen L. Opranuszm 114

Oco0eHHOCTH 0JTHOKJIETOYHBIX, KOJOHUAIBHBIX U MHOTOKJIETOYHBIX OPraHU3MOB.
B3auMocCBsA3b TKaHEH, OPraHoOB, CUCTEM OPraHOB KaK OCHOBA LIEIOCTHOCTH OPTaHU3Ma.
OcHOBHBIE TIPOIECCHI, MPOUCXOASIINE B OPraHU3Me: MUTAaHUE U NMULIEBApEHUE, IBHKEHUE,
TPAHCIOPT BEILLECTB, BBIICICHNUE, pa3IpakKUMOCTb, peryisauus y opranu3mos. [lognepxanue
roMeocTasa, MPUHIUI 00paTHOH cBs3u. PasMHOXKeHue oprann3MoB. becnonoe u mosiosoe
pasMHOXKeHHUe. JIBOMHOE OIIOJOTBOPEHUE Y LIBETKOBBIX PACTEHUN. BUABI OIUIONOTBOpEHUS Y
KUBOTHBIX. CII0COOBI pa3MHOXKEHHUS Y PACTEHU U )KMBOTHBIX. [lapTeHorene3. OHTOreHes.
OMbOpuoHanbHOe pa3BuTHe. [locTamMOpronansHoe pazButHe. [IpsMoe n Henpsimoe pa3BUTHE.
JKu3HEHHBIE UKIIBI pa3HBIX TPYIIT OPTaHU3MOB. Perynsanus HHINBUAYAIbHOTO Pa3BUTHA.
IIpn4nHBl HapyLIEHUH pa3BUTUSA OpraHu3MoB. MICTOpUSA BOSHUKHOBEHUS U Pa3BUTHS T€HETHUKU,
METO/Ibl FTeHETUKH. [ eHeTUUeCKre TEPMUHOJIOTHS U CUMBOJIMKA. ['€HOTHN U (DeHOTHII.
BepoATHOCTHBIN XapaKTep 3aKOHOB F€HETUKH. 3aKOHbBI HACJIEACTBEHHOCTH ['. MeHnens u
YCJIOBHS MX BBINIOJIHEHUS. [{UTOIOrMUECcKEe OCHOBBI 3aKOHOMEPHOCTEN HACIIEIOBAHMUSL.
AHanuzupyrolee ckpeuuBanue. XpoMOCOMHasl TeOpuUs HacieACTBEHHOCTU. CLenIeHHoe
HacJIeJ0BaHue, KpoccuHrosep. Onpeznenenue nomua. CIEeIIEeHHOE ¢ TI0JI0M HAclIeI0OBaHHE.
B3anmozencTere ajuleNbHbIX U HEAJJIENbHBIX T€HOB. ['eHeTHYeCKne OCHOBBI MHUBUIYaJIbHOT O
pa3BuTHs. [ 'eHeTHUeCKOe KapTUpOBaHueE. | 'eHeTHKa Ye0BeKa, METOAbl U3YUEHUS] TEHETUKH
yesoBeKa. PenpoaykTuBHOE 3/10poBbe yenoBeka. HacnencTBeHHble 3a001eBaHus YelloBeKa, UX
npenynpexaeHue. 3HaueHre FreHeTUKH JIUIsl MeIMIUHBL, ’TUYECKHE acleKThl B 00JacTu
MeIULMHCKON reHetuku. ['enorun u cpena. Henacnencrsennas n3aMeH4nBocTs. Hopma peakuuun
IpU3HaKa. BapuanmoHHsli psa M BapualiuoHHas KpuBas. HacnencrBeHHas H3MEHYMBOCTD.
Bunas! HacnencTBeHHOM M3MeHUMBOCTH. KoMOMHATHBHAsS M3MEHUMBOCTD, €€ UCTOUYHUKU. 4. 5. 6.
Myranuu, Buasl MyTanuid. MyTareHsl, UX BIUsSHHAE Ha OpraHnu3Mbl. MyTaluu Kak Npru4ruHa
OHKOJIOTMYeCKHX 3aboseBanuil. BHesiepHas HacieICTBEHHOCTh M H3BMEHYUBOCTh. DIUT€HETHKA.
Jomectukanus u cenekius. LIeHTpsl 0J0MalTHUBaHUS JKUBOTHBIX M LIEHTPBI IPOUCXOKACHUS
KYJBTYPHBIX pacTeHHI. MeTo/bl CeIeKIINHU, NX TeHETUYECKHEe OCHOBBI. MICKYCCTBEHHBIH 0TOOP.



YckopeHne 1 OBBIIICHHE TOYHOCTH 0TOOpA C TIOMOIIBIO COBPEMEHHBIX METOJI0OB T€HETUKH U
O6uorexHosioruu. ['erepo3uc u ero uCoab30BaHUE B CeIEKUUU. Pacinpene reHeTHuecKoro
pa3Ho00pa3us CeIEKLMOHHOIO MaTepraa: MoJIUILION 1M, OTJAJIeHHas TMOpuan3anus,
9KCIIEPUMEHTANIbHBIN MyTareHe3, KJIeTOYHasi MH)KEHEpUs, XpPOMOCOMHasi MH)KEHEpUs, TeHHAs
uHX)XeHepus. buode3onacHOCTb.

JlaGopaTtopHas padota Ne 2 M3yueHne U3MEHYMBOCTH PACTCHUIA U KUBOTHBIX.
[TocTpoeHue BapualiOHHOTO Psiia U KPUBOIA.

TEMATHYECKOE INTAHUPOBAHHUE

10 xacc
Ne HaumenoBanune KoanuectBo yacos Bunnl
/o paszenoB Ha TIp SKC yaeOHOMI
wsyuenne | Ilp.p JeSITENLHOCTH
TEMBI
1 buonorus xak 2 1 CamocrosiTenbHOE OIpeeIICHHE 1een
KOMIUIEKC HayK y4eOHOM JesITeIbHOCTH U COCTABJICHHE
0 )KUBOH €€ IUIaHa MPU U3yYCHUN pas3gena
MPUPOJIE «O0mras ouomorus» B 10—11 kiaccax.

Omnpenenenne 0CHOBONOJIATAIOIINUX
HOHATHUI: HayYHOE MUPOBO33pEHUE,
HayyHas KapTUHA MUpa, yYEHBIH,
6uosiorus. OBnajsieHue yMEHUEM
CTPOUTh MEHTAJIBbHYIO KapTy MOHATHUH.
[IpoaykTuBHOE OOILIEHHUE C APYTUMHU
y4aCTHUKAaMU JESITEIbHOCTU B
nporiecce 00CYXICHHsI PO U MecTa
6uosioruu B GopMUPOBAHUH
COBPEMEHHOM HAYYHOW KapTHHBI MUPA,
IIPAKTUYECKOT0 3HAYCHHUSI
OMOJOrMYECKHUX 3HAaHUM U Npodeccuid,
CBSI3aHHBIX C OMONIOTHE.
CamocrosTenbHast ”HPOPMALIMOHHO-
NIO3HABaTEJIbHAS JEATEIBHOCTD C
Pa3IMYHBIMU UCTOYHUKAMHU
UHpOpMaLnK, €€ KpUTHYECKasi OLlEHKa
Y UHTEPIIPETALNS 10 BOIIPOCY BIHSHUS
€CTECTBEHHBIX HayK B IIEJIOM U
OHMOJIOTMH B YaCTHOCTH Ha
OKPYKAIOIIYIO CpPely, SJKOHOMHUECKYIO,
TEXHOJOTHYECKYIO, COLUATbHYIO U
THUYECKYIO Cepbl eI TeTbHOCTH
yenoBeka. Mcnonp3oBanue cpeacTs
MH(POPMAIIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOT UM
(manee — UKT) nnst coznanus
MYJIbTUMENANPE3eH




CtpyKTypHBIE U
(byHKIMOHATIBH
bI€ OCHOBBI
KHU3HH

22

CamocTrosiTenbHOE ONPEACIICHUE LIen
y4eOHO e TeTbHOCTH U COCTaBIICHHUE
e€ a”a. OnpeneneHue
OCHOBOIIOJIATrAIOIINX TOHATUI:
LUTOJIOTHS, METOJIbI U3YUYEHHUS KIIETKH,
yABTPACHTPU(PYTUPOBAHNE, KIICTOYHAS
teopus. [IpoaykTuBHoe ob1IeHre U
B3aMMOJICHCTBHE B IIPOLIECCE
COBMECTHOM y4eOHOU eITeTbHOCTH C
y4€TOM ITO3HUILMM IPYTUX YYaCTHUKOB
JEeSITeNIbHOCTH MPH O0CYXACHUU
poOIeM CO3AaHuUs KIETOYHON TEOPHUH.
CamocTosTenbHast UHPOPMALIMOHHO-
II03HAaBaTeNbHAsl IEATEIBHOCTD C
pa3IMYHBIMU UCTOYHUKAMHU
UHPOpPMALIUU 00 OCHOBHBIX dTarax
Pa3BUTHS LUTOJIOTHU U €€ METOAaX.
dopMupoBaHUE COOCTBEHHOHN MO3UIUU
110 OTHOIIEHHIO K OMOJIOTHYECKON
uH(bOpMaInK, MOTy4aeMON U3 Pa3HbIX
MCTOYHUKOB. MCIONIb30BaHNE CPENICTB
UKT nng mnoaroroBku
UH(POPMALIMOHHOTO COOOIICHHS U
MyJibTUMeananpe3eHTauuu. OBnageHue
METOJJaMH1 HaYy4YHOT'O TIO3HAHMS,
UCIIOJIb3YEMBIMU MTPH OMOIOTUYECKUX
UCCIIEJOBaHMSIX, B IIPOLECCE
BBINOJIHEHHS Ta00PAaTOPHBIX PaboOT
«TexHrKa MUKPOCKOITUPOBAHUS» U
«CpaBHEHHE CTPOEHUS KIIETOK
pacTeHMi, ’KUBOTHBIX, TPUOOB U
OaKTepHii o]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
onucaHuey. Pa3BuTHe o3HaBaTeNbHOIO
MHTEpeca K U3y4eHHI0 OMOJIOTUH B
IPOLIECCE U3YUYEHUS TOTIOJHUTEIBHOTO
Matepuaina yueOHuka. Onpenenenue
OCHOBOIOJIAraroIuX MOHATHIA:
KJIETOYHAs! CTEHKA, MTMKOKAJIHUKC,
9H/IOLMTO3: (ParolruTO3 U MUHOIUTO3,
9K301IMTO3, pEeLEeNIHs, THajoIIa3ma,
LIUTOCKEJIET, KJIETOYHBIN LIEHTP,
uentpuonu. [IpogykrusHoe oliieHue u
B3alMOJICVCTBHE B IIPOLIECCE
COBMECTHOM y4eOHOU IeATeTbHOCTH C
Y4€TOM MO3ULMM IPYTUX YYACTHUKOB
JEeSITeIbHOCTH MPH 00CYXKACHUU
CTPYKTYP KJIETKH U UX (DYHKIHH.

Opranusm

11

CaMocTosTeTbHOE OTIpeIelICHUE TN
y4eOHOM JesITeNbHOCTH U COCTABIICHHE
e€ urana. OnpeneneHue
OCHOBOITOJIATAIOIIMX ITIOHATHHI: 0CO0b,




Oecrionoe ¥ MojaoBoe pa3MHOKEHHE,
TaIUIONIHBIN U JTUTUIONIHBIN Ha0OPHI
XPOMOCOM, FaM€Thl, CCMEHHUKH,
SIMYHUKH, TepMaPPOTUTH3M.
[IpoaykTuBHOE 00IIIEHUE U
B3aUMOJICHCTBHE B IIPOLIECCE
COBMECTHOM y4eOHOM NIeATeITLHOCTH C
y4€TOM ITO3HULMM IPYTUX YYACTHUKOB
JESITeNIbHOCTH MPH 00CYXACHUU
MPOIIECCOB KU3HEACATEILHOCTH
opranu3moB. CaMOCTOATENbHAS
MH(OPMAIIMOHHO-TIO3HABATEIbHAS
JEATEIbHOCTh C Pa3JIMYHBIMU
HMCTOYHUKAMU WH(POpMAIUH, e¢
KPUTHUYECKAs OLIEHKA U UHTEPIIPETaLUs.
dopMupoBaHUE COOCTBEHHOHN MO3UITUU
M0 OTHOIIEHHIO K OMOJIOTHYECKON
uHGOPMAIIUH, TIOTYyIaeMON U3 Pa3HBIX
HMCTOYHUKOB. Pa3Butue
MIO3HABATEJIbHOIO0 UHTEpeca K
U3YYEHHIO0 OMOJIOTUH B IIPOLECCE
M3Yy4YEeHUs JOMOJHUTEIBHOTO MaTepuana
yuyeOHUKa




Conep:xanue yueOHoro npeamera «buosorus»
11 kaace

Pazgen 1. Teopus sBomroriuu 104

CyIHOCTb 3BOJIOLMOHHBIX ITpeoOpa3oBannii HayuHble U peIMIruo3HbIe IPEACTABICHUS
00 sBomonuu. Mnen kpeanronusma. Coznanue mupa TBOPLOM U HEU3MEHHOCTh KHBOM
npupozsl. 3Hauenue padot K. Jlunnes. Cuctema opranudeckoro mupa. Maes o moctostHcTBe
BuJ0B. [Ipuniun Mepapxuunoctu. 3HaueHue ydyeHus. EcTECTBEHHOE IPOUCX 0K ICHUE ) KUBBIX
Oopranu3MoB. VI3MeHseMOCTh BHJIOB B 3aBUCUMOCTH OT YCIIOBHH cpe/bl. OmmMO04YHOCTh B3I
Ha MeXaHu3M 3Boyronui. [Ipencrasnenns o CIMTHON HACIEICTBEHHOCTH. DBOJIIOLMOHHAS
€MHMIIA — OTAENbHBIN opranu3M. [IpuHnun Pazsutue oT mpocToro K cioKHOMY (IPUHLUIT
rpaganun). Teopun u runoressl IlepBas Teopus 3BOIOLNN.

Pasnen |l. Opranusm 44

Opranusm - emuHoe 1enoe. MHoroobpasue opranm3moB. OIHOKIIETOYHBIC,
MHOTOKJIETOYHbBIE ¥ KOJIOHUAJIbHbIE OPTaHU3MBI.

OOMeH BeleCTB M MpEBpallleHUuss HHEPruu - CBOICTBO JKHUBBIX OPIaHU3MOB.
OcoOenHocTy 0OMeHa BEIIECTB Y pacTEeHUI, )KUBOTHBIX OaKTEPHIA.

PasmHoxeHue - cBoicTBO opraHu3moB. IlomoBoe u Oecmojoe pa3sMHOKEHHE.
OmogoTBOpEeHHe U ero 3HaueHue. VICKyCCTBEHHOE OMbIJICHHE Y PACTEHUN U OIUIOJJOTBOPEHUE Y
KUBOTHBIX.

WuauBuayanbHoe pa3BuTuEe opranu3ma (oHroreHes). [IpuuuHbI HapylieHUN pa3BUTHS
opranu3MoB. MHauBHUyanpHOE pa3BUTHE yesoBeka. PenponyktuBHoe 310poBbe. [locnencTeus
BIIMSTHUS QJIKOTOJIsl, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA Pa3BUTHE 3apO/IbIIIa YeIOBEKa.

HacnenctBeHHOCTh M UBMEHUYUBOCTb.

HacnencTtBeHHOCTh M HM3MEHUMBOCTH - CBOWCTBAa OpPraHM3MOB. ['eHeTHKa - Hayka o
3aKOHOMCPHOCTAX HACICACTBECHHOCTH W HW3MCHYUBOCTHU. T. MCHILGJ'IB OCHOBOIIOJIOXKHHK
reHeTUKu. ['eHeTWyeckass TEPMUHOJOTHS M CHUMBOJIMKA. 3aKOHOMEPHOCTH HACJEIOBaHMUs,
yCcTaHOBJEHHble MeHneneMm. Xpomocommas meopusi  Hacreocmeennocmy.  COBpPEMEHHBIE
MIPEJICTaBJICHUSI O TeHE U TEHOME.

HaCHeI[CTBeHHaﬂ N HCEHACICACTBCHHAas1 HN3MCHYHUBOCTD. Bnusnane MyTar¢HOB Ha
OpraHW3M YeNOBeKa. 3HAaueHHe TEHETHUKU JUISi MEOUIMHBI M celekiuuu. HacnempoBaHue
IIPU3HAKOB y uesnoBeka. [lonosvle xpomocomel. Cyennennoe ¢ nonom Hacrnedoéanue.HacnencTBeHHbIE
00JIe3HU YeTOBeKa.

['enetuka - TeopeTHyeckas OCHOBa celeKlIMU. ['eHeThka - TeopeThuyeckas OCHOBa
CEJIEKIINH.

Pasznen 11 .Pa3ButHe xu3HU Ha 3eMiie 44

CymHocTs xu3HH. buo- u abuorenes. JKuBoe oT HeXXMBOT0, KOHIENIUS a0uoreHesa.
['unoresa A. . Onapuna. Oneitel I'. FOpu, C. Musutepa, C. ®doxkca. Obpa3oBanue
oprannueckux BemecTB B KocMoce. ['nnore3br abuorenesa o cpesie BO3HUKHOBEHUS KU3HU.
Abuorenes: apryMeHTHI «3a» U «IIpoTUB». 13 uctopun uaen 6uorenesa. B. M. Bepuaackuii o
OMOreHHOM, MOTUPMIUTHYECKOM U KOCMUYECKOM MTPOUCXOXKACHUN KU3HU, €€ T€0T0rHUeCKOn
BEYHOCTH, BIIMSHUM KUBOT'O BEIIECTBA HA IPeo0pa3oBaHNe KOCHOTO BEIECTBA MJIAHETHI.
YHUKaTBbHOCTh 36MHOM JKHU3HH, €€ HETIOBTOPUMOCTb U LIEHHOCTh. VICTOpHS pa3BUTHS )KU3HU Ha
3emiie. OnpeeneHue Bo3pacTa UCKOMAEMbIX OpraHM3MOB METOZOM PAaINOYIJIEPOJHOTO aHAIH3A.
Kpunro3zoii (apxeit u mporepo3soii). Apxeit. ['ocnogcTBo mpokaproT. CTpOMaTOIUTE —
JpeBHEMIINe 0calouHble TOPOBI — PE3YJIbTAT KUZHEAEATEIILHOCTH CII0KHOTO MUKPOOHOTO
c000111eCTBa, 10Ka3aTeIbCTBO MOSBICHUS KU3HH Ha 3eMiie B popme 3kocucteMsl. [IpoTepo3oii.
Bo3HHMKHOBEHME U pAacLBET DYKAPUOT: OAHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX BOJOPOCIIEH,



rpuboB, 0ECIIO3BOHOYHBIX KUBOTHBIX. PaHHMI naneo3oii. Bozpacrtanue pasHooOpasus
0eCr03BOHOYHBIX, BOJIOPOCEH, TpuOoB. Beixos pacrenuii Ha cymry. [losiBieHHE IEpBBIX
MO3BOHOYHBIX (MAHIMPHBIX PbI0). Pa3BUTHE )XM3HU B MO3HEM MTAJIE030€: BO3SHUKHOBEHHUE
XPALIEBBIX, @ 3aT€M KOCTHBIX pbl0. bronornyeckuii nporpecc narnopoTHUKOB, XBOLIEH 1
TUTAYHOB. 3aBOCBAHKE CYIIIN KUBOTHBIMH (MXTHOCTETH, cTeronedaisl). Pa3putue qpeBHEUITNX
npecMbIKaromuxcs. Me3zo3oi. buonorudeckuii perpecc 3¢ MHOBOIHBIX M ITAIOPOTHUKOBUIHBIX.
PacnBer mpecMbIkaromuxcs U rofoceMeHHbIX. PazHooOpasue nuHo3aBpos. [losBienne
LIBETKOBBIX PAaCTEHUH U MJIeKonuTaromux. Pazsurue xu3Hu B KaitHo30¢. [laneoren u HeoreH:
OMOJOrMYECKUM TPOrpecc MIEKONUTAIOIIUX, ITUL], WIEHUCTOHOIMX KUBOTHBIX, [IBETKOBBIX
pacreHuil. Bo3HuKHOBEHUE NPEIKOBBIX POPM 4ETOBEKOOOPA3HBIX 00€3bsH U JI0AeH
(romuHOMIOB). AHTpONOreH. [IBUXKyIIMe CUiIbl U 3Tallbl aHTpOIIOreHe3a. JlanHbie
MOJIEKYJISIPHOM F'€HETHKH O IpapoanHe yesnoBedecTBa. Packl, Mx pazHooOpasue u
paBHOIICHHOCTb. McTopus B3aumoseiicTBus obmecTBa u npupoasl. buorennsiii nepuos. Konen
HAJICOJIUTA: UCTPEOICHUE KPYITHBIX MIEKOIUTAOMUX. DKOJIOTHYECKUI KPU3HC, BBIXOJ] U3 HETO
nyTéM mepexoja OT COOMPaTeNbCTBA M OXOTHI K CKOTOBOJACTBY U 3€MJICIICITUIO (HEOJIMTHYECKAs
peBostronMst). ArpapHslil nepuoa. AKTUBHOE Ipeodpa3oBanue ouocdeps! uenoekom. Hauano
TEXHOT€HHOM 310XU. HayCcTpranbHbIi NEpUO. Y TWINTAPHO-TIPAKTUYECKOE OTHOIICHHE K
HOPUPOJIE, POCT YUCICHHOCTHU YesoBedecTBa. [ 1o0anbHbli skonornyeckuit kpusuc. OcozHanue
OTPaHUYEHHOCTH PECYPCOB IUIAHETHI, BO3MOXKHOCTEH Orocdepsl. [locTHHIycTpranbHbIH
HepuoJi: HE0OXOIUMOCTb TOHUMAHUS BCEMHU JIFOJIbMH CBOEH IPUYACTHOCTH K UCTOPUH U
OTBETCTBEHHOCTH Tiepea OyaymmMm. Yuenue Bepraackoro o Hoocdepe, BKIa YICHUS B
00I11€4esIOBEYECKYIO KYJIbTYpY, OnocdepHble pYHKINU YeI0BeKa, CMBICI, U HA3HAYCHHUE Ha
3emuite.

Paznen IV. Opranusmel u okpyxatomias cpeaa 164

Okonornyeckue (akTopsl . OKOJOTMUeCKHe (aKTOpbl, HX 3HAUEHHE B KHU3HU
opranu3MoB. buonorndyeckne puTMbl. MEXBHIOBBIE OTHONICHHUS: MAapa3UTH3M, XUIIHUYECTBO,
KOHKYpeHIIUs, cuMOuo3. CTpykTypa sKocucTeM. BupoBas M IpOCTpaHCTBEHHas CTPYKTypa
skocucTeM. [IuieBsie CBSI3M, KPYrOBOPOT BEIIECTB W MPEBPAICHHS] SHEPTHH B DKOCHUCTEMaX.
[TpuynHbl ~ yCTOMUMBOCTH M CMEHBI 3KocucTeM. VcKyccTBeHHBIE — coofliecTBa —
arposkocucteMbl. buocdepa — rmobanbHas skocucrema. Yuenwe B. W. Bepnaackoro o
6uocdepe. Ponb xxuBbix opranuzmMoB B Ouocgepe. buomacca. bruonornueckuit kpyropopor (Ha
pUMepe KpyroBopoTa yriieposa). DBoJtouus 6nochepsl.

buocdepa u yenosek. ['mobGanbHble 3K07T0rHYeCKre TPOOIEMbI U IMYTH UX PEIICHUS.
IlocnencTBust EATEIBHOCTM YEIOBEKA B OKpykawomen cpeae. [lpaBmia noseneHus B
IIPUPOJHOM cpene.



TemMaTHuyeckoe NIIAHKPOBaHUE
11 kaace
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OnpenensroT MoHATHS, GopMHUpyeMbIe
B XO0J/I€ U3YYCHHS TEMbI: «ayTOCOMBI»,
«TIOJIOBBIC XPOMOCOMBIY,
«TOMOT'aMETHBII oJI»,
«TETePOTaMETHBIA TION», «CICTUICHUE
reHa c TIOJIOM. Hatot
XapaKTePUCTUKY u OOBSCHSIOT
3aKOHOMEPHOCTH HACJICJIOBaHUS
MPU3HAKOB, CIEIUICHHBIX C TIOJIOM.
CoCTaBIIFIOT CXEMbl CKpEIIMBaHUA.
YcranaBiuBarT MIPUYHUHHO-
CIIE/ICTBEHHBIE CBS3M Ha IpUMEpPE
3aBHCHMOCTH Pa3BUTHS 10JIa OCOOH OT
ee XpoMocoMHOro Habopa. Pemaror
3aJjaud Ha HACleJOBAaHUEC IMPU3HAKOB,
CHEIUICHHBIX C TIOJIOM.

OnpenensroT MOHATHS, POPMHUPYEMBIC
B XOJIC U3yUEHUS TEMbI: «TCHHbIC
MYTaIlAN», «XXPOMOCOMHBIE MYTaIlUN,
«TE€HOMHBIE MYTAIlUN», «yTpaTay,
«HETEIHS, TYTUTAKALINS»,
«UHBEpCHU», «cUHIpOM JlayHay,
«TTOJTHTLIONTUS», «KOIIXUITHHY,
«MyTareHHbIE BEIECTBAY.
XapakTepru3yroT 3aKOHOMEPHOCTH
MYTallMOHHOW U3MEHYHUBOCTHU
opraau3MoB. [IpuBoST IpUMEpHI
MyTalui y opraHu3MoB. CpaBHUBAIOT
Mo (UK U MyTaIlUH.
OO6cyxaarT npodaemMbl
W3MEHUYUBOCTH OPTaHM3MOB.

Opranuszm

4q

OmnpenenstoT MoHATHS, GopMHUpyeMbIe
B xozae W3yYCHUS TEMBI:
«pa3sMHOKEHHE OpraHUu3MOB,
«becronoe Pa3MHOXKEHHEY,
(IIOYKOBAHHME»,  «JIEJICHUE  Temay,
«CTIOpBI», «BETeTaTUBHOE
Pa3MHOXKEHHUEY, «10JI0BOE
Pa3MHOXEHHUEY, «TaMEThI»,
«repMadpoIUuThI», «CEeMEHHUKW,
«SITUIHUKN Y, «CTIEPMATO30UIbDY,
CSIUATIEKJIETKN . XapakTepusyroT
OpraHNU3MEHHBIN YPOBEHb
OpPraHu3aluy  KUBOrO,  ITPOLIECCHI
0€croJIOT0 ¥ MOJOBOTO PAa3MHOKEHUSI,




CpaBHHUBAIOT MX. OMUCHIBAIOT CIIOCOOBI

BETre€TaTUBHOIO pPa3MHOXKEHUS
pacTeHui. [IpuBoasT MIPUMEPbI
OpraHU3MOB, Pa3MHOKAIOIIHNXCSA

MOJIOBBIM U OECIIONBIM ITYTEM.

OnpenensroT MoHATHS, HopMHUpyeMbIe
B XoJe W3y4YeHUs TEMBI:
«raMETOTECHE3Y, «I1epuoJI
Pa3MHOXEHUS», «IIEPUOJ  POCTay,
«IEPUOJ CO3PEBaHHSA», «Meio3 Iy,

«Meno3 II», «KOHBIOT I,
«KPOCCHUHTOBEp», «HAIPaBUTEIIbHBIC
TeJIbIIaY, «OIUJIOIOTBOPECHHEY,
«3HUTOTA, «HApPYXKHOE
OTLTIOJIOTBOPCHHUE, «BHYTpEHHEE
OILJIOIOTBOPCHUE, «IBOIHOE
OTUIOJIOTBOPEHHUE y

MMOKPBITOCEMCHHBIX»,  «3HJIOCIICPM).
XapakTepu3yloT CTaJMd  Pa3BUTHUS
IOJIOBBIX KJIETOK M CTagui MeHo3a 1o
cxemaM. CpaBHUBAIOT MUTO3 U MEH03.
OOBACHAIOT OMOJIOTUYECKYIO
CYIIHOCTh MHUTO3a U OIUIOJOTBOPEHUS.
Breigemsiror  ocodbeHHocT W OHOJIO-
THYECKOE 3HAYCHUE Oecnooro
Pa3MHOKEHUS 51 €ro dbopm,
0COOCHHOCTH u OHOJIOTHYECKOE
3HAYEHHE ITOJIOBOTO Pa3MHOXKCHHS. .

PackpriBatoT OuooruuecKoe
3HAa4eHUWEe TI0JOBOTO M  Oecroioro
Pa3MHOXEHUS. OrnuckIBarOT 151
CPaBHUBAIOT II0JOBOe M Oecroioe
Pa3MHOXEHHE. [IpuBogsaT
JI0Ka3aTeabCTBa NIPEeuMyIIecTBa

BHYTPEHHETO  OIUIOJOTBOPEHUS WU
pa3BUTHUA 3apoipblllla B MAaTEPUHCKOM

OpraHu3Me.

OnpenenstoT TTOHSTHS
CKMHAWBUAYAJIBHOC Pa3BUTHLE»;
«pa3BUTHE c TTOJTHBIM
IIPEeBpAIICHHEM), «pa3BHUTHE c
HETTOJTHBIM MIPEBPAIICHUEM,
«pa3BHUTHE 0e3 TIPEBPAIICHHS,
«metamopho3». OnuceIBalOT u

CPaBHUBAIOT TPOLECCH Pa3BUTHS C
npeBpalieHueM U 0e3 MpeBpalleHuUs.
PackpriBatoT OuooruuecKoe
3HA4YEeHUE PA3BUTHUS C MPEBPAILICHUEM
u 0e3 mnpeBpamieHus. CoCTaBISIOT
CXEMBI u TaOJIHIIBI,
CUCTEMATU3UPYIOLINE 3HaHUA 0
pa3sBUTHM C TIpeBpanieHueM u 0e3




MIpEeBpaLCHUS y KUBOTHBIX.
Ucnons3yloT  mpumepbl  pa3BUTHS
OpraHu3MOB I JOKa3aTelIbCTBA
B3aMMOCBSI3€H OpraHu3Ma CO Cpenou
WX OOWTaHUS.

HaspiBaroT 3aKkoHOMEpHOCTH
OHTOT€HEe3a MMO3BOHOYHBIX U BPEIHOE
BIIUSTHUE KyPEHUS U YIOTPEOIeHUS
aJIKOTOJISl U HAPKOTHKOB Ha pa3BUTHE
3apoblla YeI0BeKa, MEpPhI
npo(UIaKTUKY HAPYIICHHH
3apOBIIIEBOrO PA3BUTHS YEIIOBEKA.

Pa3Butue xusHu
Ha 3emMiie

4q

Omnpenenenre 0CHOBONOIATAIOIINX
MOHSATUN: KPEALIMOHNU3M, TUIIOTE3a
CTAIlMIOHAPHOT'O COCTOSTHUS, TUTIOTE3a
CaMOIIPOU3BOJILHOTO 3apOKICHUS
YKU3HU, TUIIOTE3a MaHCIIEPMUH,
TUIOTE3a OMOXUMHYECKON
9BOJIIOIHMH, A0HOTeHEe3, TUIIOTEe3a
PHK-mupa. I[IpogykruBHoe oOmieHne
U B3aUMO/ICHICTBHE B MIPOIIECCe
COBMECTHOM y4eOHOM JIeATeTbHOCTH
C Y4E€TOM MO3ULIMU APYTUX
YYaCTHUKOB JICATEIBHOCTHU TIPU
00CY>KJIEHIH TUTIOTE3
IPOUCXOXKICHUS KU3HU Ha 3eMIIe.
CamocTosTenbHast ”HPOPMAIIMOHHO-
MO3HaBaTeNIbHAsI IEATENBHOCTh C
pa3IMYHBIMHA UCTOUHUKAMU
WH(POPMAIIMU O TPOUCXOKIACHUU
XKHU3HU Ha 3emiie, €€ KpUTH4yecKas
OLIEHKa U MHTEpPIIpEeTaIHsL.
dopmupoBaHue cOOCTBEHHOMN
MO3UIMH 10 OTHOIIEHHUIO K
Ounonoruueckor nHGopMaIu,
MOJYy4aeMOM U3 Pa3HbIX UCTOYHUKOB.
Pa3BuTHe no3HaBaTeNbHOIO HHTEPECA
K U3y4eHHIO OMOJIOTHH B Ipoliecce
W3Y4YEHHUSI TOTIOJTHUTEIBEHOTO
MaTtepuasna yaeOHUKa

Opranusmsl 1
OKpY’Karomias
cpena

16u

OmnpenensroT MoHATHS, HopMHUpyeMbIe
B XOJI€ M3YUYEHUS TEMBI: «ayTOCOMBI»,

«IOIOBEIC XPOMOCOMBI»,
«TOMOTaMETHBIN O,
«TeTePOraMEeTHBIM TOJ», «CIEIJICHHE
reHa c TTOJIOM)). Harot
XapaKTePUCTUKY u OOBSICHSIOT
3aKOHOMEPHOCTH HacJIeJOBaHUS

NPU3HAKOB, CIEMJICHHBIX C MOJIOM.
CoCTaBIIFIOT CXEMbl CKpElIMBaHUS.
YcTaHaBIMBaIOT PUYUHHO-
CIICJICTBEHHBIC CBSI3M Ha TpUMeEpe




3aBHCHUMOCTH Pa3BUTHS 10JIa 0COOH OT
ee XpOMOCOMHOro Habopa. Pemator
3aJjaud Ha HaclieZJOBaHUE IMPU3HAKOB,
CHCIIJICHHBIX C IIOJIOM.
OnpenenstoT MOHATHS,
(dhopMupyeMbIe B X0]1¢ U3yUCHUS
TEMBI: «T€HHbIE MyTaIl»,
«XPOMOCOMHBIC MYTAIIHH,
«TE€HOMHBIE MYTAIlUN», KyTpaTan,
«HENIenns, «IYILUIUKALUI,
«UHBepcUs», «cuHIpoM JlayHay,
IIOJIUILION AU, «KKOJIXUITHUH),
«MYTareHHbIC BEIIECTBAY.
XapakTepu3yroT 3aKOHOMEPHOCTH
MYTallMOHHOW U3MEHYMBOCTHU
opranu3moB. [IpuBogsaT npumepst
MyTaluil y OpraHU3MOB.
CpaBHuBaroT MoaupUKauu u
myTtaruu. OOCy Iar0T TPOOIEMBI
U3MEHYMBOCTH OPTaHU3MOB
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