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Pazgea |

Ili1anupyembie pe3yabTAThl OCBOCHUS YU4eOHOIr0 mMpeaMeTa

B cucreme ecrtecTBeHHO-HAYyYHOTO 00pa30BaHUsl OMOJIOTHS KaK y4eOHBIM MpeIMEeT 3aHUMAeT BaXHOE MECTO B (POPMHPOBAHMU: HAYYIHOH KapTHUHBI
MUpa; (HYHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOM /1715l TIOBCEAHEBHOM KU3HHU; HABBIKOB 3J0POBOT0 U OE30IMAaCHOTO ISl YeJIOBEKa M OKPYKAIOII el Cpe/Ibl
o0Opa3a >KU3HU; SKOJOTMYECKOTO CO3HAHMS;, LEHHOCTHOTO OTHOUICHHS K JXMBOW NPHUPOJEC M YEJIOBEKY; COOCTBEHHOW MO3WIMHM IO OTHOMICHUIO K
Onosornyeckoil MH(GOpPMAIMHK, TOy4aeMOW M3 pa3HBIX HMCTOYHHKOB. l3ydeHue OMONOTHHM cO3/1aeT YCHOBHS Ui (OPMHUPOBAHUSA Y OOYJarOIIUXCS
HHTCJUICKTYAJIbHBIX, T'PAXXJAHCKUX, KOMMYHUKAITUOHHBIX U I/IH(l)OpMaHI/IOHHI)IX KOMHGTGHIII/H\/JI.

OcBoeHue mporpaMmbl 10 OWOJIOTHM OOECTeYMBAECT OBJIAZICHHE OCHOBAMHU YYE€OHO-HCCIIEAOBATENLCKON MESTEIHbHOCTH, HAYYHBIMH METOIaMHU
pEeIICHUA Pa3JINYHBIX TCOPETUICCKUX U IMTPAKTUYCCKUX 3aaa4.

N3yuenue 6uonoruu Ha 6a30BOM YpOBHE OPUEHTUPOBAHO HA oOecnieueHrne o01eo0pa3oBaTeIbHON U OOIIEKYIbTYPHON MOATOTOBKU BBIITYCKHUKOB.

Ha 6a3oBoM ypoBHe nzyuenue npeamera «bruonorusp» B yacTu GOpMUPOBAHUS Y OOyUaAIOIINXCS HAYYHOIO MUPOBO33PEHUSI, OCBOCHMSI OOIIEHAayYHBI X
MCTOJI0B, OCBOCHHSA HNPAKTHUYCCKOIO INMPHUMCHCHHSA HAYYHBIX 3HAaHUM OCHOBAHO Ha MCKIIPEAMETHBIX CBA34AX C MPEAMETAMH oOiacrein €CTCCTBCHHBIX,
MaTEMaTUYCCKHUX U TYMaHUTApPHBIX HAYK.

JlesTenbHOCTh 00pa30BaTEIHLHOTO YUPEKACHHS 00IIero 00pa3oBaHus B 00y4YeHUN OMOJIOTUH B CpeIHEN (ITOTHOM) MIKOJIe TOJDKHA OBITh HaIlpaBiie HA
Ha JOCTH)KEHHE 00yUYaIOLUMUCS CIEIYIOIUX JUYHOCTHBIX Pe3yJIbTaTOB!

-peanu3anuy 3THYECKUX YCTAaHOBOK MO OTHOIIEHHIO K OMOJIOTMYECKUM OTKPBITHSIM, UCCIEIOBAHUSAM U UX pe3yJibTaTaM;

-MpU3HAHUS BBICOKOM LIEHHOCTH KM3HHM BO BCEX €€ IMPOSIBICHUSX, 30POBbSl CBOEr0 M APYrUX JIIOJIEH, peain3alui YCTaHOBOK 37J0pOBOro o0pasa
KU3HU;

-c()OpPMUPOBAHHOCTH [O3HABATEIbHBIX MOTHBOB, HAINpPABICHHBIX Ha IMOJyYyeHHE HOBOTO 3HAHMA B 00JacTH OWUOJNIOTMHM B CBSI3W C Oynyien
poheCCHOHANTBHOU JEATETLHOCTHIO WM OBITOBBIMH MPOOJIEMaMH, CBI3aHHBIMU C COXpaHEHHUEM COOCTBEHHOTO 3/I0POBBS U SKOJOTHYECKON OC30TTaCHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BHIITYCKHUKAMU CTapUICHi IIKOJIbI IPOTPaMMBI IO OHMOJIOTUU SBIISIOTCS:

-OBJIaJICHUE COCTABJISIOLIMMU HCCIEA0BATEIbCKOW U MPOEKTHON AESITeIbHOCTH, BKIIOYasi YMEHHs BUIETh IPOOJIEMY, CTaBUTh BOIMPOCHI, BBIJBUT aTh
TUIOTE3bl, J1aBaTh ONpeAeTCHUs MOHATUH, KiaccuuuupoBaTh, HaOIOAATh, MPOBOAUTH SKCIIEPUMEHTHI, J€JIaTh BHIBOABI M 3aKIIOYCHUSI, CTPYKTYpPHUPOBAThH
MaTtepuai, OObSICHSITh, JOKAa3bIBATh, 3ALIUILATh CBOU UJIEH;

-yMeHue paboTaTh C pa3HbIMH HMCTOYHUKAMU OHMOJOTHYECKON MH(OpMAIMK: HAXOAUTh OUOJIOTHYECKYI0 MH()OPMAIUIO B Pa3IUYHBIX UCTOUYHUKAX
(Tekcte ydeOHMKA, HAaydyHO - TIOMYJASPHOW JUTEepaType, OMOJIOTMYECKUX CIOBapsiX W CIPaBOYHHMKAX), AHAIM3UPOBATH U OLIEHHWBATh HH(OPMAIHUIO,
peoO0pa3oBbIBaTH HHGOPMAIUIO U3 OJTHON POPMBI B IPYTYIO;

-CIIOCOOHOCTH BBIOUPATh IEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JEHCTBHUSX M MOCTYNKAaX IO OTHOILIEHUIO K KUBOU MPUPO/IE, 30POBBIO0 CBOEMY
U OKPYKAIOIIHX;

-yMEHME aJIeKBaTHO HCIOJIb30BaTh pPEYEBbIE CPENCTBA ISl JAUCKYCCHM M apryMEHTAl[MM CBOEH IO3UIUMH, CPAaBHMBATh DPa3HblE TOUKU 3pPEHMS,
apryMEeHTHPOBATh CBOIO TOUKY 3pEHUS, OTCTAUBATH CBOIO MO3UIIUIO.

IIpeaMeTHBIMHU pe3yIbTaTaMH OCBOCHHUS BBIITYCKHUKAMU CTapILEi IIKOJIbI TPOrpaMMBbI 110 OMOJIOTHH Ha 6a30BOM YPOBHeE SIBJISIOTCS:



1. B no3HaBarenbHOU (MHTEIUICKTYAILHON) cepe:
-XapaKTePUCTHKA COJICPKaHUsI OMOJIOTHYECKUX TEOPHU (KJIeTOUYHast, dBOMoIMonHHas Teopus Y. apsuna); yuenus B. 1. Bepraackoro o 6uocdepe; 3akoHOB
I'. Menpensi, 3aKOHOMEPHOCTEH N3MEHYMBOCTH; BKJIa/1a BBIJAIOIINXCS YICHBIX B PAa3BUTHE OMOJIOTUYECKOH HAYKH;
- BBIJICJICHUE CYIICCTBEHHBIX MPHU3HAKOB OMOJOTHYECKUX OOBEKTOB (KJIETOK: PACTUTEIBHBIX M JKMBOTHBIX, JOSJIEPHBIX W SIIEPHBIX, IOJIOBBIX H
COMAaTHYECKUX; OPTaHU3MOB: OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BHIOB, SKOCHCTEM, OHOC(ephl) 1 TpoIieccoB (0OMEH BEIIECTB, pa3MHOKEHHUE, ACTICHHUE
KJIETKH, OIUIOJOTBOPEHHE, NCHCTBUE HMCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOpa, (OpPMHpOBAHUE MPHUCIIOCOOIEHHOCTH, 00pa30BaHHE BUIOB, KPYrOBOPOT
BEIIECTB U MPEBPAIICHUS SHEPTUH B IKOCUCTEMAaxX U Orocdepe);
- 00OBsICHEHUE POJIH OUOJIOTHUH B (POPMHUPOBAHUHN HAYIHOTO MHUPOBO33PEHUS; BKJIaZa OMOJIOTHIECKUX TeOpUid B (GOPMUPOBAHHE COBPEMEHHON €CTECT BEHHO-
HayYHOUM KapTHHBI MHMpA; OTPULIATEIHHOTO BIMSHUS AJIKOTOJIsl, HUKOTHHA, HAPKOTHYECKHUX BEIIECTB HA Pa3BUTHE 3apO/IblllIa YEIIOBEKA; BIMSHUS MYTarceHOB
Ha OpraHM3M 4YeJlOBEKa, IKOJIOTMYECKUX (DAKTOPOB HA OPraHM3Mbl; HPUYMH SBOJIIOIMM, WU3MEHSEMOCTH BMJIOB, HApYIIEHWH pa3BUTUS OPIaHU3MOB,
HACJIEICTBEHHBIX 3a00JI€BaHUM, MyTalllii, YCTOMYUBOCTH U CMEHBI 3KOCUCTEM;
- IpUBEJIEHUE JI0KA3aTeJNbCTB (apryMEeHTalMs) €IMHCTBA J>KMBOM W HEXHUBOM NIPUPOJBI, POJICTBA JKUBBIX OPraHM3MOB; B3aUMOCBSI3€H OPraHU3MOB U
OKpY’Karolllel cpe/ibl; He0OX0IMMOCTH COXpaHEHHsI MHOT000Opa3rs BUJIOB; YMEHHUE MOJIb30BaTHCSI OMOJIOTUYECKON TEPMUHOIOTUEN U CUMBOJIMKOM;
- pelleHue 3IEeMEHTAapHBIX OMOJIOTHUYECKUX 3a/lad; COCTaBJICHHME JIEMEHTAPHBIX CXEM CKPELIMBAaHUS U CXEM MEePEeHOCa BEIIEeCTB U PHEPrHMH B dKOCH CTEMax
(uenu nmuTaHus); onucaHue ocoder BUI0B 0 MOP(HOJIOTUIECKOMY KPUTEPHIO; BBISIBICHHE U3MEHUYNBOCTH, IPUCIIOCOOIEHUI OPraHu3MOB K cpesie 0OMTaHus,
HMCTOYHUKOB MYTareHOB B OKpYXarollei cpeie (KOCBEHHO), aHTPOIIOT€HHbIX W3MEHEHUN B AKOCHCTEMax CBOEW MECTHOCTH; M3MEHEHHUI B dKOcHCTEMax Ha
OMOJIOTMYECKUX MOJEINAX; CpaBHEHHE OMOJIOTHYECKUX OOBEKTOB (XMMHMUYECKHUN COCTaB TeJl KUBOM M HEKMBOW MPHUPOABI, 3apOJBIIIN YeJIOBEeKa U JAPYrux
MJICKOTIUTAIOIINX, MPUPOJAHBIE IKOCUCTEMBI M arpO3KOCHCTEMbI CBOEH MECTHOCTH), NMPOILIECCOB (€CTECTBEHHBIM M HMCKYCCTBEHHBIH OTOOp, MOJIOBOE U
Oecrosioe pa3MHOKEHHE) U (DOPMYTUPOBKA BHIBOJIOB HA OCHOBE CPABHECHHS.

2. B 11eHHOCTHO-OpUEeHTalIMOHHOM cdepe:
- QHAJIU3 U OLIEHKA Pa3IMYHbIX TUIMOTE3 CYITHOCTHU KU3HU, MPOUCXOKICHHS KU3HH U YeJIOBEKa, ITI00aIbHBIX SKOJIOTMUYECKUX MPoOieM U MyTel UX perieHus,
MOCJIEICTBUI COOCTBEHHOM JCATEIHPHOCTH B OKPYXKAIOIIEH cpejie; OMoIorndeckoil mHGOpMAaIINH, TOTydaeMOi U3 pa3HbIX HCTOYHUKOB;
- OLIEHKa ATHYECKUX aCIEKTOB HEKOTOPBIX HCCIEIOBaHUN B 00JacTH OMOTEXHOJOTMH (KJIOHHMPOBAaHUE, UCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIpaBieHHOE
M3MEHEHHE T€HOMA).

3. B cdepe TpynoBoii AeATEIEHOCTH
- OBJIQJICHHE YMEHHUSIMH U HaBbIKAMH ITOCTAHOBKH OMOJIOTHYECKUX SKCIIEPUMEHTOB U OOBSCHEHUS MX PE3YJIbTaTOB.
4, B cdepe dusnyeckoii AeATEILHOCTH

- o00ocHOBaHUE U cOOIOIeHNEe Mep MPO(UIAKTUKY BUPYCHBIX 3a00J1€BaHM, BPEIHBIX MPUBBIUEK (KypEeHUE, aJTKOTOIN3M, HApKOMAaHU); IPaBUII 0 BEJICHHS
B IIPUPOJIHOM cpeie.
Buinycknux na 6azoeom ypogne Hayuumcsi:
pacKpbIBaTh Ha IpUMepax poiib OUONIOTUH B (POPMUPOBAHUH COBPEMEHHON HAYYHOW KapTHUHBI MUPA U B IPAKTHUECKOHN JAEATEILHOCTH JIO/ICH;
MMOHUMATh M OMKCHIBATh B3aMMOCBS3b MEXKIY €CTECTBEHHBIMU HayKaMU:. OMoJIoTHEH, (PU3HMKO, XUMHEH; yCTaHABIMBATh B3aMMOCBSI3b MPHPOIHBIX
SIBJICHUH;



IIOHUMAaTh CMBICI, pa3JMyaTh U ONMCHIBATH CUCTEMHYIO CBSI3b MEX/y OCHOBOIIOJIAralOIIMMH OMOJIOIrMYECKUMHM MOHATUSIMU: KJIETKA, OPraHu3M, BUJ,
aKocucTema, buocdepa;

UCIOJb30BaTh OCHOBHBIE METOJIBI HAYYHOTO IO3HAHUS B YYEOHBIX OHOJOTHMYECKUX HCCIEIOBAHMSX, MPOBOAUTH SKCIEPUMEHTHI M0 H3YUEHHIO
OMOJIOTUYECKUX OOBEKTOB U SIBJICHUH, OOBSCHITH PE3yIbTaThl SKCIIEPUMEHTOB, aHAIU3UPOBATH UX, (POPMYITHUPOBATH BHIBOIBL;

(bopMyIHpOBATh THIIOTE3HI HA OCHOBAHUH MPETIOKEHHON OMOJOTHYecKol HHPOPMALIUHU U MTPEIaraTh BApHaHThl IPOBEPKU TUIIOTES;

CpaBHUBATH OMOJIOTHUECKUE 0OBEKTHI MEXTY COOOH MO 3aJJaHHBIM KPUTEPHSIM, JeTIaTh BEIBOJBI M YMO3AKIIOUCHHS Ha OCHOBE CPAaBHEHMS,

000CHOBBIBAaTh €IMHCTBO JKUBOW M HEKUBOW MPUPOMBI, POJCTBO JKUBBIX OPraHU3MOB, B3aUMOCBSI3H OPraHU3MOB M OKpPYXKAIOIIEeH Cpebl Ha OCHOBE
OMOJIOTUYECKUX TEOPHH;

MIPUBOANTH TIPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COCTMHEHNH KIeTKH (OSIKOB, )KUPOB, YTIIEBOIOB, HYKJICHHOBBIX KUCIIOT);

pacrno3HaBaTh KJIETKU (MPOKApUOT U 3YKAapHUOT, PACTEHUH M KUBOTHBIX) IO ONUCAHUIO, HA CXEMAaTHYECKUX HM300paKEHUsSX; YCTaHABIMBATH CBS3b
CTpO€HUS U (PYHKIMH KOMIOHEHTOB KJIETKH, 000CHOBBIBATh MHOT000pa3ue KJIETOK;

pacrno3HaBaTh NOMYJISALUI0 U OMOJIOrMYECKUNA BUJI IO OCHOBHBIM IPU3HAKAM;

OTHMCHIBATH (PEHOTHIT MHOTOKJIIETOYHBIX PACTECHUN M )KUBOTHBIX 110 MOP(OIOTHIECKOMY KPUTEPHIO;

00BSACHATH MHOTO00Opazue OpraHu3MOB, IPUMEHSS SBOJIIOLMOHHYIO TEOPHIO;

KJIaCCU(PUIIMPOBATH OMOJIOTHYECKHEe 0OBEKTH HA OCHOBAHUH OJJHOTO MJIM HECKOJBKUX CYIIECTBEHHBIX IPU3HAKOB (THUIIBI MUTAHUS, CIOCOOBI AbIXaHUS
U pa3MHOKEHUs, 0COOEHHOCTH Pa3BUTHS); OOBSICHITh MPUYMHBI HACIIEACTBEHHBIX 3a00JI€BaHMUIA;

BBISIBJIATh M3MEHUYMBOCTh Y OPTaHU3MOB; OOBSICHATH MPOSIBIICHHE BUIOB M3MEHYHBOCTH, HCIIOJIB3YSI 3aKOHOMEPHOCTH M3MEHUMBOCTH; CPABHHUBATH
HACJIeICTBEHHYIO U HEHACIIECTBEHHYIO N3MEHUYHUBOCTH;

BBISBIIATE MOP(OJIOrHUYECKHe, (PU3NOJIOTUYECKUE, TOBEICHYECKUE alallTallii OPTaHU3MOB K Cpe/ie OOMTaHus U JICHCTBUIO SKOJIOTHYECKUX (DaKTOPOB;
COCTaBJIATh CXEMbI IEPEHOCA BEIECTB U SHEPTUHU B SKOCUCTEME (LI€TH MMUTaHMS);

IIPUBOJUTH J0KA3aTEIbCTBA HEOOXOAMMOCTH COXpAaHEHUs OMOPa3sHOOOpa3Hs Ul yCTOMYMBOIO PA3BUTUSL U OXPAHbI OKPYKAIOLIEH cpeibl;

OLIEHUBAaTh JOCTOBEPHOCTb OHOJOIMYECKOW HH(OpPMAIMK, MOJYYEHHOHM W3 pPa3HbIX HMCTOYHMKOB, BBIIENATH HEOOXOAMMYIO HH(POpPMALMIO AT
UCIOJIb30BAHUS €€ B y4eOHOM NeATEIbHOCTH U PEIIEHUH NPAKTUUECKUX 3aa4;

IPECTaBIATh OMOJIOTHYECKYI0 MH(GOPMAIMIO B BUJE TEKCTa, TAaOJIMIbI, Tpaduka, AUarpaMMbl U JejaTh BbIBOAbI HA OCHOBAHUU IPEICTABICHHBIX
JAHHBIX;

OLIEHUBATh POJIb JOCTH)KEHUI I€HETUKHU, CEJIEKIMH, OMOTEXHOJIOIMH B IPAKTUUECKOH NEeSITEIbHOCTH YEJIOBEKA U B COOCTBEHHOMN KU3HH;

OOBSICHATh HETaTUBHOE BIIMSHHUE BEIIECTB (JIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX BELIECTB) Ha 3apO/IbIIIIEBOE PA3BUTHE YEIIOBEKA,

OOBSCHATH NOCIIEACTBUS BIUSHHUS MyTareHoB;

OOBSICHATH BO3MOXHbIE IPUUUHBI HACIIEICTBEHHBIX 3a00JI€BaHUH.
Buinycknux na 6a3080m ypoere nouyuum 603MONCHOCHb HAYYUMbCA!

J1aBaTh Hay4HOE 00BbsACHEHHE OMOIOTNYeCKUM (haKkTaMm, IIpoLeccaM, sIBICHUSIM, 3aKOHOMEPHOCTSM, HCII0JIb3Ysl OMOJIOTHYECKUE TEOpUH (KJIECTOUHYIO,
HBOJIIOLIMOHHYIO), YUeHHE 0 buocdepe, 3aKOHbI HACIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYNBOCTH;
XapaKTepu30BaTh COBPEMEHHbIE HAIIPABICHNS B Pa3BUTUU OMOJIOTUH; ONMCHIBATh UX BO3MOYKHOE HCIOJIb30BaHUE B IPAKTUYECKON JEATEIIHOCTH;



CpaBHHBATh CIIOCOOBI JICIICHUS KIIETKU (MUTO3 U MEH03);

pemaTh 3a1a4u Ha nocrpoenue Gpparmenta Bropoii nenu JAHK mo npemnoxennomy ¢pparmenty nepsoii, uPHK (MPHK) no ysactky JIHK;

pelaTh 3a/1a4y Ha ONpeesICHUE KOJIMYECTBA XPOMOCOM B COMAaTUUYECKUX U MOJIOBBIX KJIETKaX, a TAKXKE B KJIIETKAX [epe]l HayajloM JeJeHus (Melo3a uin
MHUTO3a) U [I0 €r0 OKOHYAHUU (/1711 MHOTOKJIETOUHBIX OpPraHU3MOB);

pemaTh reHeTHYEeCKHe 3a7a4ll Ha MOHOTHOPUIHOE CKPEIUBAHKE, COCTABIIATH CXeMbl MOHOTHOPHIHOTO CKPEIIUBAHMSI, TPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTH U UCHOJIb3Yysl OMOJIOTMUECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

YCTaHABJIMBATh TUIl HACJIEAOBAHUS U XapaKTep MPOSIBICHUS IPU3HAKA 10 3a/laHHOM CXeM€e POJIOCIOBHOM, TPUMEHSISI 3aKOHBI HACJIE[CTBEHHOCTH;

OILICHHMBATh PE3YJIbTaThl B3aUMOICHCTBUS YEJIOBEKA U OKPYXKAIOIIEH cpeibl, POTHO3UPOBATH BO3ZMOXKHbIE MIOCIIEICTBUS JEATEIbHOCTH YEJIOBEKA JUIs
CYIIECTBOBAHUS OTAEIbHBIX OMOJIOTrMYECKUX OOBEKTOB U LIEIBIX IPUPOIHBIX COOOIIECTB.



Pazgea 11

Cooepircanue yueonozo npeomema «buonocusn)
10 knace

(68 wacoB, 2 yaca B HEJIEIIIO)

Tema 1. Buosiorusi Kak KOMILIEKC HAYK 0 sKuBOii ipupose (9 yacos).

Buosnorusa kak komiuiekcHasa Hayka.CoBpeMeHHble HANpaBJieHHsl B Ouosornu. buosnornyeckue rumnoresbl U TeOPUU, UX PoJib B (POPMHUPOBAHUU
COBPEMEHHOH ecTeCTBEHHOHAY4YHOl KapTHHbI Mupa. CBsi3b OMOJIOTMH C JIPYrHMH HayKamM. buosornueckoe pasHooOpasue Kak mpobOiema Hayku
6uosoruu (B COOTBETCTBUU C aBTOPCKOM mporpammoit) Cunmes ecmecmeenHOHAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM dImane pa3eumuisl
yusunuzayuu. IlpakTnyeckoe 3HaUYeHne 6MoornyecKux 3HaHM.OCHOBHbBIE CBOMCTBA JKM3HU (B COOTBETCTBUHU C aBTOPCKOM mporpammoii). ZKu3Hb Kak
ocobast (opma cymecTBOBaHUSI MaTepud. buonormueckme cucremMbl Kak mnpeaMer udydeHusi Omosormu. CTpykTypa OMOI0TMYECKHMX CHCTEM,
OCHOBHbIe NPHUHUHUINBI UX padoTbl.buosnornueckue cucreMbl pasHbIX YpoBHeil opraHu3anuu. MeToabl HAYYHOI0 NMO3HAHMS, MCIOJb3yeMble B
Onostorum. buosiornyeckuii IKCEPUMEHT.

JLP. Nel «Hcnonv3osanue pasiuynvlx Memooo8 npu u3yueHuu OUOI02uLecKux 00vexmos (Ha npumepe pacmenuii) ».

Tema 2. Oprann3msl U okpy:kawinas cpeaa (30 yac)

Yuenue B.U. Bepuaackoro o ouocepe. Komnonentol 6mocepnl. ZKupoe BeniecTBo U ero pojib B 0uochepe.

Poab B OMocdepe.

I'mnoTe3bl MpoucxokaeHus ku3HU Ha 3emiie. COBPEeMEHHBIC TUIIOTE3bl BOZHUKHOBEHHS JKU3HH (B COOTBETCTBHH C aBTOPCKOW MPOTPaMMOii). IBOJIIOLMSI
onocepbl. Ocnosnvle oOuomvt 3Iemnu.OU3NKO—XUMHUUYECKAsl SBOJIIONMSA TUIAHETHI 3emuisi (B COOTBETCTBMHM C aBTOPCKOM MPOTpaMMOM). ODTambl
BO3HHUKHOBEHHUS KU3HU Ha 3emiie (B COOTBETCTBUU C aBTOPCKOI mporpammoii). Ipoaionus duocdepbl.buonornyeckas 3Botonus B pa3BUTHH Onocdepsl (B
COOTBETCTBUHU C aBTOPCKOW mporpamMmmoii). OCHOBHBIE ITaNbl IBOJIONMH OpraHuveckoro Mmupa Ha 3emJie. buocdepa - riodanbHas 3KkocucremMa u
O6uocucrtema (B COOTBETCTBUHU C aBTOPCKOM mporpammoii) Kpyrosopor Bemects B 6nocgepe. KpyroBopot Boasl B Ouocdepe (B COOTBETCTBUHU € aBTOPCKOI
nporpamMmoii) buorennasi Mmurpanusi aromoB.[IpumMeps! kpyroBopota BeiecTB B 6uocdepe (B COOTBETCTBUU C aBTOPCKOM nporpammoii) Cpeabl 00MTaHUS.
JKoornyeckue (PakTopbl U 3aKOHOMEPHOCTH HX BJIHUSIHMSA HA OPraHu3Mbl. 3aKkoH ToJiepaHTHOCcTH. Poab yesioBeka B Omocdepe. Hoocdepa.
buonuka. 3arpsizHenne 6mocepbl. AHTPONIOreHHOE BO3/IefiCTBHE HA PACTUTEJbHbIN M :KUBOTHBIA MHP. [J100a1bHBbIC AHTPONIOreHHbIEC H3MEHEHHS B
onocdepe.Ocobennoctu 6uocHEpHOTrO YpPOBHS KHUBOM MAaTEPUU U €r0 PoJib B 0OECTIeYeHUH KU3HU Ha 3emiie (B COOTBETCTBUU C aBTOPCKOW MPOTPaMMOIA).
IIpupoanbie pecypchl M paMoOHAIbLHOE NPUPOAONOJb30BaHue. BoccTaHoBUTEeIbHASA 3K0JI0THA. [Ip00JieMbl ycTOMYMBOrO pa3BuTHsl. JKOCHCTEMA.
Buoreoneno3. Konuernius 3xocucTeMbl (B COOTBETCTBUU C aBTOPCKOM mporpammoii). KommoneHnTol 3xocuctembl. CBolicTBa 3kocucteM. OCHOBHBIE
nokasartein 3KkocucreMsbl [IpupoaHoe cooOIecTBO B KOHIENIMN OHMOreomeHo3a (B COOTBETCTBUU C aBTOpcKoi mporpammoii). Tpoduueckue ypoBHH.
Tunbl numeBbix weneil. IumeBass cerb. CTpoeHue OuoreorneHo3a (dKOcUcTeMbl).BuaoBasi M NPOCTPAaHCTBEHHAsi CTPYKTYpa 3IKOCHCTEMBI.
JKoJioruyeckasi Huma. Buabsl B3auMooTHOLIeHHIT OPraHu3MoB B 3KocucTeMe. [Iprucrnocobnenuss opraHu3MOB K COBMECTHOM KHU3HU B OHOTeo1ieHo3ax (B



COOTBETCTBUH C aBTOPCKOH MHpOTrpamMMmoii).YCIIOBUS YCTOMYMBOCTH OHOTEONEHO30B (B COOTBETCTBHHM C aBTOPCKOHM mporpammoil).Ctaauu pa3BUTHS
skocuctembl. Cykneccust. Cmena 3kocucreM. CyTO4yHbIE U CE30HHBIE H3MEHEHUS OMOIE€OLEHO30B (B COOTBETCTBMM C ABTOPCKOM IPOrpaMMoi).
buoreoneHo3 kak 0coOblil ypOBEHb OpraHU3allMy KU3HU (B COOTBETCTBHM C aBTOPCKOW mporpammoii). PazHooOpa3une axkocucreM. MHOroodpasue BOJHBIX
OMOTeoIeHO30B (B COOTBETCTBHHM C aBTOPCKOW MporpaMMoii). MHorooOpa3ue OHOTEOICHO30B CyImU (B COOTBETCTBHH C aBTOPCKOW IMPOTPaMMON).
HckyccTBeHHBIN OUOTEO1IEHO3 — arpolleH03 (B COOTBETCTBUU C aBTOPCKOM MPOTrpaMMoOi).

JIL.P.Ne2 «IIpucnocobnenus 0peanuzmos K COBMeCMHOU HCUZHU 8 ODU02e0YeHO3aX )

Tema 3. DBosonus xku3Hu Ha 3emire (31 yac)

Pa3Butne npeacrasienuii o Buae. Bug, ero kpurepuu.llonyasiuus — 3nemenTapHas egunuua 3soawonuu.Ucciaenosanusa C. C. YerBepukosa.
HacienoBanne npu3HaKkoB B MONMYJISIUSX PA3HbIX TUNOB. 3akon Xapou - Baiinoepza.llonynsiys Kak OCHOBHAsI €IMHUIIA BOJIIOIUH (B COOTBETCTBHUU C
aBTOPCKOM mporpamMmoii). JIBM:KyumMe CWJIbI 3BOJIIOLMH, MX BJHsAHHe Ha reHoQoHA nonyiasuuu.MuxkposBodwouusi 1 (HakTopbl 3BOJIIOLUU (B
COOTBETCTBUU C AaBTOPCKOM MporpamMmoii). ®opmbl ecTecTBEHHOro ordopa. lickyccTBeHHBII OTOOP M €ro pojb B YBEIMYEHUH OHOJOTHYECKOTO
pa3HO0Opa3us BUIOB Ha 3emiie (B COOTBETCTBHUH C aBTOPCKOM mporpammoii). Cnocodbl Bua0006pa3zoBanusa.BuiooOpazoBanne - Mporecc yBEIUYCHHUS BUIOB
Ha 3emie (B COOTBETCTBUHU C aBTOPCKOM MpOorpaMmoii). IBoaonus 4ejaoBeka (aHTponorenes).Cucremaruyeckoe noJjioxeHue yeaoseka. CoppeMeHHbIe
MeToAbl H3yUeHHsl opranu3ma 4desoseka. CoBpeMeHHbIe

NpeAcTABJICHHS O NMPOUCXOKAEHUH 4esioBeKa.[|BuKylue cuiabl aHTponorene3a. OCHOBHbIE 3TAMNbI IBOJTIOIUH YedoBeKa. OcoOEHHOCTH 3BOJIIOLMH
YyeloBeka (B COOTBETCTBHHM C aBTOPCKOW mporpammoii). UesioBeK — YHHKAJbHBII opraHu3sM. Pachl 4yenoBeka, UX MPOUCXOKIEHHE M €IMHCTBO.
[TaneonmuTryeckre HaXOKU Ha TeppUTOpHH Poccuu (B COOTBETCTBUU € aBTOPCKOM mporpammoii). PazBuTue 3BosirounoHHbIX uaei. Padorsl K. Jlunnes n
K. b. Jlamapka. 3JpoawouuonHass teopus Y. [lapsunHa. CuHTeTHMUYecKasi Teopus IBOJOIMHU. /[oka3aTesbCcTBa 3BOJIOLUHUU KMBOW NPUPOIBI
Hanpapienuss U mytu 3Boaouuu. IIpyymHbl OMOJI0rMYecKOro mporpecca W OHOJIOTHYeCKOro perpecca.®@opmbl 3BOJIONUN: WBEPreHUNs,
KOHBEpPreHuusi, napauiejn3M. Pe3yjbTaThl 3BOTIOLUN: IPUCIIOCOOJEHHOCTH OPraHM3MOB K cpelie 00MTaHUsl, MHOTooOpa3ue BuaoB. MHorooodpasue
OPraHM3MoOB Kak pe3yJbTar 3BoJouMH. [IpyHumunbl kiaaccupukanmm, cucremaruka. Bua kak cucremarnuyeckas kareropusi. OCHOBHBIE
cUcTeMaTH4YecKHe Trpynnbl opraHudeckoro mupa. CoBpemMeHHble B3IJIsiAbl Ha Kiaccupukauuo opraHusMoB. OCOOCHHOCTH MOMYNIALMOHHO —
BHUJIOBOTO YPOBHSI KHU3HU (B COOTBETCTBUU C aBTOPCKOM Mporpammoii). 3HaueHHWE H3YyYeHUs MOMYNIAIMA U BUIOB (B COOTBETCTBUU C aBTOPCKO MU
nporpamMmoii). ['enoona u oxpana BUIOB (B COOTBETCTBUH C aBTOPCKOM mporpamMmoii). [IpoGiema yrpaTsl 6HOJI0rH4eckoro pa3Hooopasust (B COOTBETCTBUU
C aBTOPCKO#1 nmporpamMmmoit). BcemupHas cTpaterus oXpaHbl IpUPOJIbl BUJIOB (B COOTBETCTBUHU C aBTOPCKOM MPOrpaMMOit).

JI.P.Ne3«Onucanue uda no mopghonozuieckomy Kpumepuroy.

JI.P.Ne4 «Bvisgnenue npucnocooiienuii OpeaHu3sMo8 K GIUSHUIO PA3TUYHBIX IKOJOSUUECKUX DAKMOPOosy.



11 kiacca
(B Heme10-2 yaca, B roJ-66 yacoB).

Tema 1. Opranusm

Oprann3m kak Ouocucrema (B COOTBETCTBHHU C aBTOPCKOH mporpammoit). OpranusM Kak OTKpbITasi OnocrucremMa (B COOTBETCTBUHU C aBTOPCKOW MPOTPAMMOiA ).
OO0MeH BelecTB U NMpeBpallleHusi JHePruM B KieTke.JHeprerudeckuii n miaacrudeckuii ooMen. TKAHU, OPT'TAHbI CUCTEMbI OPT'AHOB, UX
B3AUMOCBA3b KAK OCHOBA HEJOCTHOCTH OPTAHU3MA. I'omeocras. I'ereporpodppi. CAITPOTPODBI, ITAPA3SUTBI. ABToTpodn!
XEMOTPO®BI U POTOTPO®bI). OaHOoK/JIETOYHbIE W MHOIOKJETOYHbIE OpraHu3mbl. I[Ipomeccel KU3HEAEATEIBHOCTH OJHOKIETOYHBIX
OpraHu3MoB (B COOTBETCTBHH C aBTOPCKOI nmporpammoii). CBoicTBa MHOTOKJIETOYHBIX OPraHU3MOB (B COOTBETCTBHHM C aBTOPCKOM mporpammoit). Tpancnopt
BEILIECTB B KUBOM OpraHu3me (B COOTBETCTBHHU C aBTOPCKOW mporpamMmoii). KOMIOHEHTBI TPaHCIOPTHOW CHCTEMBl y YKUBOTHBIX (B COOTBETCTBUU C
aBTOpPCKOM mporpammoii). CuctemMbl OpraHoB MHOTOKJIETOYHOTO Oopranu3mMa. BocnpousBeaeHne OpraHu3MoB, ero 3HadyeHue. becroJioe pa3MmHoskeHue.
ITosioBoe pa3mHo:kenne. OmnionorBopenue. OIUIOAOTBOpPeHHE Y TMO3BOHOYHBIX JKUBOTHbIX.BHellHee M BHYTpeHHee OILIOOTBOpPEHMeE.
OmoxoTBopeHne y IBEeTKOBbIX pacTeHnid. UHAuBUAYyaIbHOE pa3BUTHE OPraHU3Ma (OHTOreHe3). IMOPHUOHAIbHOE U MOCTIMOPHOHAJIbLHOE Pa3BUTH €.
IpuunHbl HapymIeHU# pa3BuTusa opraHusMoB. IlocjeacTBusi BAUSIHUS AJTKOr0Jsl, HHIKOTHHA, HAPKOTUYECKHUX BelleCTB HA pa3BUTHE 3apojablila
yejopeka. I['eHermka. Hac/ieACTBEHHOCTh W HM3MEHYMBOCTH - CBOWCTBA OpraHu3mMoB. MeToAbl HM3YyUeHHMs] HACJIEJACTBEHHOCTH 4YeJIOBeKa.
I'eneTH4yeckasi TepMUHOJIOTHSI 1 CUMBOJIMKA. 3AKOHOMEPHOCTH HacJ/IeJ0BaAHMs, ycTaHOBJIeHHbIe I'. M eHaesieM, HX IMTOJIOTHYeCKHE OCHOBBI. 3aKOH
pacmieruieans . Menaens (B COOTBETCTBUHU C aBTOPCKOW mporpammoii). HacimenoBanue mpu3HAKOB MPH JUTHOPUIHOM CKPEIIMBAHUU (B COOTBETCTBHU C
aBTOPCKOM MpOoTpaMMOii). AHAIM3UPYIOIIEe CKpPEeIIMBaHue (B COOTBETCTBUH C aBTOPCKOM mporpammoit). [lonuruGpuanoe ckpemmBanue (B COOTBETCTBHH C
aBTOPCKOM mporpammoii). B3aumopeiictBue reHoB. HacnenoBanume mnpu B3aMMOJNEHWCTBHM TEHOB (B COOTBETCTBUHM C aBTOPCKOW TMPOTPAMMON).
B3anMoseiicTBue reHoB. TUIbI B3aHMOJCHCTBUS HEAICIbHBIX TeHOB (B COOTBETCTBHH C aBTOpcKoil mporpammoii). PASBUTHE 3HAHHUHN O
I'EHOTHUIIE. 'TEHOM YEJIOBEKA. Xpomocomuas teopusi HaciaeacTBeHHOocTH. TEOPUS 'EHA. Onpenenenue nosaa. TUIIBI OITPEJAEJTEHUSA
IIOJIA. T'enernka mona (B COOTBETCTBHH C aBTOPCKOW Mporpammoii). 3aKOHOMEPHOCTH CHEIVIEHHOro HacJjenoBaHusi. HaciencTtBenHple 00j1€3HU
yenoBeka. ['eHHble 00s1e3HN (B COOTBETCTBUU C aBTOPCKOM MporpamMmoii). XpoMOocOMHbIE 00Jie3HH (B COOTBETCTBUU C aBTOPCKOW Iporpammoii). Mepbl
NpoPUIAKTHKHA HACJEACTBEHHBIX 3a00/1eBAHUI YejIOBeKa. DTUYECKUE ACTICKThl MEIUITMHCKONW I'€HETUKH (B COOTBETCTBUM C aBTOPCKOM IPOrpaMMOi).
@daxTopel, OMpEACIAONMe 3J0POBhE UEIOBEKa (B COOTBETCTBHM C aBTOPCKOM Mporpammoii). 3aKOHOMEPHOCTHM H3MeHYMBOCTH. V3MEHUYUBOCTH —
Ba)KHEHIIIEEe CBOWCTBO OPraHU3MOB (B COOTBETCTBUU C aBTOPCKOM mporpammoii). MoaudukanuonHas usMeHYnBocTb. Hopma peaxkuunu.HacieacrBennas
U3MEHYMBOCTh: KOMOMHATHBHAA M MyTallMOHHAsA. Buabl myTranuii, ux npuuunsbl. Iloc/iencTBusi BJIUAHUA MyTareHOB HA OpraHusM. Mepbl 3a1IUThI
OKpY:Kamuleil cpeabl OT 3arpsi3HeHUsi MyTareHamMu. Pa3BuTHe 3HaHMI O HACJEICTBEHHON M3MEHYMBOCTH OPraHU3MOB (B COOTBETCTBHM C aBTOPCKOM
nporpamMmoii). Cenexkuus, ee 3agaun. 3aKOH rOMOJOTHYECKHX PSAI0B B HACJEICTBEHHON H3MeHYMBOCTH. MeToAbI CeJIeKUMHU, UX I'eHeTHYeCKue
ocHoBbl. Brxian H.UA. BaBwioBa B pa3BuTHe CeJeKIMH. Y4YeHHE O WLEHTPAX MHOroo0Opasusi W MPOHMCXOKACHHUS KYJIbTYPHBIX PaCTeHHId.
OCOBEHHOCTH CEJIEKIIUA PACTEHUH, ’KUBOTHBIX, MUKPOOPT AHU3MOB. Buorexunoiorus, ee HANPABJICHUS. JTHYECKHE ACTIEKThI
Pa3BUTHS HEKOTOPBIX MCCAECA0BAHUI B OHOTEXHOJIOTMHU (KJIOHHPOBAHHME YeJIOBEKa, HANpaBJeHHOe M3MeHeHHMe reHoma). Bupycwl. Hekierounsie



OpraHu3Mbl — BUPYCHI (B COOTBETCTBUHU C aBTOPCKOW IporpamMmoii). CTpoeHue u cBOICTBa BUPYCOB (B COOTBETCTBUHU C aBTOPCKOM INporpaMmoii). Mepbl
NPOPUIAKTHKH PACHpPOCTPAaHEHMs BUPYCHBIX 3a0oJieBaHuil./locTikeHUss U mpoOieMbl BUPYCOJIOTUU (B COOTBETCTBUU C aBTOPCKOM MpPOTpaMMoii).
Opranu3MeHHbII ypOBEHb XKHU3HU U €0 pojib B IPUPOJIE (B COOTBETCTBUM C aBTOPCKOM IpOrpaMmon).

Jlabopamopuas paboma Nel «Pewenue 3a0au no ceHemuxey.

Tema 2.Knerka

Pa3Butne 3nanwmii o kierke. (P.I'yk,P.Bupxos,K.bap M.11Ineiinen, T.11IBaHHOCHOBHBIE 110J10KeHUsI COBPEMEHHOM KJ1eTOYHOi Teopun. Posib KieTo4Hoit
Teopuu B (POPMHPOBAHUH COBPeMeHHOIi ecTecTBeHHOHAay4YHOIl kapTuHbI Mupa. METO/IbI U3YUEHMUS KJIETKU. Crpoenue u pyHkuuu yacrei
1 OPraHomM10B KJieTkH. OCHOBHBIE YaCTH KJIETKU (B COOTBETCTBHH C aBTOPCKOM mporpammoit). Lluromnasma u e€ cTpyKTypHble KOMIOHEHTHI (B
COOTBETCTBUU C aBTOPCKOW mporpammoii). B3anmocBsa3u crpoeHusi U GyHKIUIH YacTeil 1 OPraHouaoB KiaeTKU. OpraHouibl KI€TKH (B COOTBETCTBUH C
aBTOPCKOM MporpamMmoit). SlnepHas cucrema KJIeTKU (B COOTBETCTBUU C aBTOPCKOU IporpamMmoil). XuMHU4YeCKHil cOCTaB, CTpOeHHe U (PYHKIIMH XPOMOCOM.
MHuorooo6pa3zue kjetrok. [Ipokapuorsl 1 3ykapuorbl. OcoOEHHOCTH KJIETOK MPOKApUOT (B COOTBETCTBUU C aBTOPCKOM mporpamMmoii). Tkanm
MHOI'OKJIETOYHOT 0 opranu3ma.Kierka - renernueckas exmauna s;kusoro. ®aspl murosa.Meiios, ero ¢paspl. PazBurne 1moJioBbIX KJIETOK Y pACTEHUH
U KUBOTHBIX. OOpa3zoBaHNEe MYKCKUX raMeT — CliepMaToreHes (B COOTBETCTBUU C aBTOPCKOU Mmporpammoii). Pa3BuTue nosoBbIX KJIE€TOK Y pacTeHUH 1
JKUBOTHBIX. OO0pa3oBaHUe KEHCKUX TOJIOBBIX KJIIETOK — 00TE€HE3 (B COOTBETCTBHH C aBTOPCKOM IporpaMmoii). OoreHes y 4esnoBeka (B COOTBETCTBUU C
aBTOPCKOM mporpamMmoit). KieTouHblil ypoBeHb OpraHu3aliuy >KMBO MaTepuu (B COOTBETCTBHH C aBTOPCKOM MPOTPaMMON).

JI. P. No2. «Cmpoenue kniemxuy.
JIL.P.Ne3 «Hccnedosarnue ghaz mumosa Ha Mukponpenapame KiemokK KOHUUKA KOPHS»

Tema 3. MosiekyssIpHbIil yPOBEHB OpraHU3aIiy )KU3HHU (B COOTBETCTBHH C aBTOPCKO# ITPOTpaMMOii )

XuMuYecKuii cocTtaB KJeTKH. MakpodjiemeHTbl. MukposieMenTbl. CTpoeHue M (PYHKIMH MOJIEKYJ HeOpraHuveckux BemiectB. CTpoeHue u
(GYHKUIMH MOJIEKYJ OPraHMYeCKMX BellecTB. YTIIEBOJbI (B COOTBETCTBHM C aBTOPCKOM mporpammoii). JIumuasl 1 6enku (B COOTBETCTBUM C aBTOPCKOM
nporpamMmoit). «Opeanuueckue sewecmea kiemxuy. Jlabopamopuas paboma Ne6. HykineoTuabl U HyKICHMHOBBIE KUCIOTHI (B COOTBETCTBHH C aBTOPCKOM
nporpammoii). Komnakruzanus monekyn JHK B sapax kineTok sykapuoT (B COOTBETCTBUM C aBTOPCKOM mporpamMmoit). PHUOOHYKIEMHOBBIE KHUCIIOTHI:
MHOTOOOpa3ue, CTPYKTypa M CBOWCTBAa (B COOTBETCTBHHM C aBTOPCKOM mporpammoii). HacnenctBennas uHbopMmaius, e€ XpaHeHHe W Tepefada (B
COOTBETCTBHUH C aBTOPCKOHU nporpammoii). I'en. I'eHeTnueckuii koa.buocunTes 0eska. MaTpuuHbIii XapakTep peakuunii Omocunre3a. Tpanckpunus (B
COOTBETCTBUH C aBTOPCKON mporpammoii). TpaHcnsamus kak sTanm OumocHHTe3a OENKOB (B COOTBETCTBUM C aBTOPCKOM Mporpammoii). dorocuHTe3.
MonexynsipHble IPOLECChl CUHTE3a Y pacTeHUH (B COOTBETCTBUH C aBTOPCKOM mporpammoii). CBeToBble peakuuu ¢GorocunTe3a. TeMHOBBIE peakuuu
¢orocunre3a. XemocuHre3. Poab XxemocuHTe3upywoummx Oakrepuii Ha 3emute. bakrepuanbHblii (oTOCHHTE3 (B COOTBETCTBHMM C aBTOPCKOMH



nporpaMmmoii).O0MeH BellecTB M NMpeBpallleHUs HEPruM B KJjeTKe. JHeprernyeckuii ooMeH. Ctaauu 3Heprerudeckoro oomena. BPOXKEHUE U
JABIXAHHUE. KucinopoaHslii 3Tan 3HEPreTHYecKoro oOMeHa (B COOTBETCTBUH C aBTOPCKOM mporpammoii). O0MeH BelecTB M NMpeBpallleHUsi JHEPruM B
KkJeTke. JHeprernyeckuii oomen.Iliiacrnuecknii o0MeH. MoJuieKkynsipHbIE ypOBEHb OpraHU3alMM JKU3HMU: €ro pojib B IpUpOJE (B COOTBETCTBUM C
aBTOPCKOH mporpamMmoii). BpeMs 3K0JIOTHYECKOW KyJIbTypbl. XHUMHUYECKHE 3JIEMEHTHI B 000J0Ykax 3emiid (B COOTBETCTBHUHU C aBTOPCKOH MPOrpamMMoit).
XHUMHUYECKOE 3arpsi3HEHUE OKpYXKAlolleW cpelbl (B COOTBETCTBUM C aBTOPCKOM mporpammoii).CTpyKTypHblE YpPOBHU OpraHM3allly >KUBOM Marepuu (B
COOTBETCTBUU C aBTOPCKOU MPOrpaMMoii).



Pazpea 111

TemaTnueckoe INIAHUPOBAHUE C YKAa3aHUEM KOJIHYECTBA YaC0B, OTBOAUMbBIX HAa OCBOCHUE Ka)l(IlOﬁ TEMbI.
TemaTnyeckoe TUIAHUPOBAHUE 110 OMOJIOTUM COCTABJICHO C YU€TOM paboueii mporpaMMbl BOCIUTaHUS. BocnuTaTenbHbINA MOTEHIIMAT TAHHOTO y4eOHOTO
npeaMeTa 00ecreurnBaeT pean3aluio CISAYIOIIMX EeJIEeBbIX IPUOPUTETOB BocnuTaHus odydatouuxcs OO00:

1. Pa3BuTHE IGHHOCTHOTO OTHOIICHHUS K TPYAY KaK OCHOBHOMY CIIOCOOY JIOCTHUKEHUS KU3ZHEHHOTO OJIaromnoy4yus YeJIOBeKa, 3aJI0TY €ro yCIEIIHOTO
po(hecCHOHATFHOTO CaMOOTIPEICIICHUS U OLIYIICHUsI YBEPEHHOCTH B 3aBTPAIIHEM JIHE.

2. Pa3BuTHE IIECHHOCTHOTO OTHOIIEHUS K cBoeMy OTeuecTBY, CBOEH Maioi U 0oJbioit Poube kak MecTy, B KOTOPOM YEJIOBEK BHIPOC U MTO3HAJ TIEPBBIC
PasiocTH ¥ HEeyIa4uM, KOTOpas 3aBelllaHa eMy IPeJKaMU U KOTOPYIO HY>KHO 00eperaTh.

3. Pa3zBuTHe IEHHOCTHOTO OTHOIIEHUS K MPUPOJIe KaK UICTOUHUKY KU3HHU Ha 3eMJie, OCHOBE CaMOT0 €€ CYIIIeCTBOBaHUS, HY)K/IAIOIICHCS B 3alllUTE U
MOCTOSTHHOM BHHUMAaHUH CO CTOPOHBI YEIIOBEKA.

4. Pa3BuTHE IGHHOCTHOTO OTHOIIEHUS K 3HAHUSIM KaK MHTEJUIEKTYalbHOMY pecypcy, obecneunBaroniemMy Oyayliee yeloBeka, Kak pe3ylibTary
KPOTIOTIMBOTO, HO YBJIEKATEILHOTO Y4€OHOTO Tpy/Ia.

5. Pa3BuTHE IEHHOCTHOTO OTHONIEHHUS K MPUPOJE KaK UICTOYHUKY KU3HU HA 3€MJIe, OCHOBE CAMOTO €€ CYIIIECTBOBAHUS, HYKJAIOIIEHCS B 3aIIUTE U
MOCTOSTHHOM BHHUMaHWHU CO CTOPOHBI YEJIOBEKa

10 kacc (0a30Bblii yPOBEHb)
(KOJI-BO 4acOB B HEENIO - 2, B TOJ - 68)

Hassanue TeMbl KomanuectBo "acos

Tema 1. BuoJjiorusi Kak KOMILUIEKC HAYK O *KUBOM Mpupoe. (9 4.)

Tema 2. Opranusmbl 1 OKpY:Kamoas cpeaa.
(309)

Tema 3. DBoaronus :KU3HN HA 3eMJIe.
(294.)

Hroro: 68u.




11 kacc (0a30Bblii yPOBEHB)
(K0JI-BO YacoB B HEJENIO - 2, B rO/1 - 66)

HasBanue teMbl KonnyectBo yacos

Tema 1. Opranuzm 30u.

Tema 2. Ki1erka
174.

Tema 3. 19 u.
MonekynspHblid YpOBEHb NPOSIBJICHUS KU3HU
(B COOTBETCTBUH C aBTOPCKOM MPOTpaMMON)

Hroro: 664.




[Ipunoxenue xk padboyeit mporpamme
yueOHoro npeaMera « buonorust »
10 xiacc

KasiennapHo - rTeMaTH4ecKoe IVIAHUPOBAaHUE YPOKOB

I[Ipenmer - buojorus

Knacc - 10

Yuunrenb - beaoycosa E.B.
KomnunuectBo yacos BCcero: - 68

B HEJEIIO. - 2

[TImaHupoBaHHME COCTABIEHO HA OCHOBE (heACpaTbHOTO TOCYJapCTBEHHOTO 00Pa30BaTENBLHOTO CTAaHAApTa CPEAHETO OOIIero
oOpa3zoBaHus

buonorus: 10 kiacc: 6a30BbIi ypOBEHb: YUEOHUK IS yHamuxcsi oomeoodpazoBarensHbix yupexaenuit/ M.H. Tlonomapesa, O.A.
Kopuunoga; T.E. Jlomununa; nox pexa. [pod. U.H. Ilonomaperoii. — M.: Benrana — I'pad, 2019 1.

JlononHUTENbHAS TUTEPATYpa:

buonorus: 10 kmacc: yriayOJIeHHBIM YpOBEHB: YU4€OHUK ISl ydammxcs oOmieoOpa3oBaTenbHbix opranuzanuii / W.H. Tloromapesa,
O.A. Kopuunoga, JI.B. Cumonosa; oz pen. U.H. Ilonomapesoii. — M.: Benrana — I'pad, 2015 .

buonorusi: 11 kmacc: yrmyOneHHBIH ypOBEHb: YYeOHUK JJisi ydamuxcsi oOrieoOpa3zoBaTenbHbix opranusanuii / M.H. [lonomapesa,
O.A. Kopuunoga, JI.B. Cumonosa; oz pen. U.H. [lonomapesoii. — M.: Bearana — I'pad, 2015 .



10 xnacc

Conepxxanue yueOHOro Marepuaja

Koa-Bo
JaCcOB

Jara

Ilinan

dakr

1 mosryroaue

I[OMaIIIHee 3aJlaHuC

I'nasa 1. Buosiozus KaKk HAyKa u_eé RPUKIaOHoe 3HaAUeHe.

Buosnorus kak kommiexkcHass Hayka.CoBpeMeHHbIe
HanpasJieHus B OuoJioruu. buosornyeckue runore3sl u
TeOpHH, UX POJib B POPMHPOBAHNH COBPEMEHHOI
eCTeCTBEHHOHAYYHOIl KapTHUHbI MUpPa. CBsA3b OMOJIOTHH €
APYTMMH HAYKaAMH.

3.09

81

buonorndeckoe pazHooOpasue kak mpoodiieMa HayKu OMOJIOTHH
(B COOTBETCTBUU C aBTOPCKOM nporpammoit) Curnmes
ecmecmeenHOHAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUS HA
COBPEMEHHOM 2mane pazeumus YUSUIU3AYUL.

6.09

82, KOHCITEKT

w

IIpakTHYeckoe 3HaYeHHe OMOJTOTMYeCKUX 3HAHUI.

10.09

§4

I'nasa 2. Qbuiue buonozuueckue a6eHUsA U Memoobl UX
UCC1€006AHUA.

OcHOBHBIE CBOMCTBA KU3HU (B COOTBETCTBUHU C aBTOPCKOM
MIPOTPaMMON )

13.09

82

Ku3Hb kak ocodasi popMa CylniecTBOBaAaHHSI MATEPHUU.

17.09

C7-8

Buosnornyeckue cucreMsbl Kak npeaMeT U3y4eHust
ouosioruu. CTpykTypa OMOJIOTHYECKHUX CHCTEM, OCHOBHbIE
NPUHIUIBI UX pa0oThI.

20.09

84 c 14-16

Buosornyeckue cucreMbl pa3HbIX YPOBHEH OpraHu3anuu.

24.09

83 koHCIEeKT

MeToabl HAYYHOTO O3HAHUS, UCTIOJIb3yeMble B OMOJIOTHH.
Bbuosoruvecknii sxcnepument. JI.P. Nel«lcnonv3oeanue
PA3IUUHBIX MEMOO08 NPU U3YYeHUU DUONIOSUHECKUX 0ObEKMO8
(Ha npumepe pacmenuti)y.

27.09

85

O6o006maromuii ypok no Teme: buoJiorust kKak KoMIJieKce
HAYK 0 KHBOMH Ipupoae

1.10

ITosrt. IT 1-5

10

I'nasa 3. Yuenue o duocghepe.

4.10




Yuenue B.U. Bepuaackoro o 6nocpepe. KomnoneHnTsl
onocdepsnl. 2KuBoe BeliecTBO U €ro poJb B Ouocdepe.

86

11 | I'nasa 4. IIpoucxosicoenue rxcueo20 geuiecmaa. 8.10 87
I'unore3pl NpoNCX0KIeHUs KU3HU HA 3emire.

12 | CoBpeMeHHBIE TUTIOTE3bI BOSHUKHOBEHHUS )KH3HH (B 11.10 87 ¢ 35-38
COOTBETCTBUU C aBTOPCKOW IPOrpaMMoii).

13 | DOBoawuus 6uochepnl. OcrosHble dOuomvt 3emau. Puznko— 15.10 87 ¢ 39-43
XAMUYECKast YBOJIOIUS TUIAHETHI 3eMJIsl (B COOTBETCTBUH C
aBTOPCKOM MpOTrpamMMoii).

14 | Dranbl BOHUKHOBEHUS KU3HU Ha 3eMiie (B COOTBETCTBHH C 18.10 88 ¢ 45-48
aBTOPCKOM pOTrpamMMoii).

15 | DBoaronus 6uocdepsnl.bruonornyeckas BOIIONKS B Pa3BUTUU 22.10 88 ¢ 49-52
6uocepsl (B COOTBETCTBUH C aBTOPCKOM MPOrpaMmMon).

16 | OcHoBHBbIE TANBI IBOJIIOIMH OPrAaHMYECKOT0 MUPa HA 25.10 ¢ 53-54, 89
3emure.

17 | Lnasa 5. Buocghepa kak 2n1odanvnas duocucmema. 5.11 810
Buocdepa - rnodanbHasi 3kocucTemMa u ouocrucrema (B
COOTBETCTBUH C aBTOPCKOM MPOTPAMMOH)

18 | KpyroBoport BeuiecTB B 6nocdepe. Kpyroropot BojbI B 8.11 811
orocdepe (B COOTBETCTBUH C aBTOPCKOH MIPOTPAMMOIA )

19 | buorenHasi Mmurpamusi aToMoB.II[pumepbr KpyroBopora 12.11 811
BelecTB B Onocdepe (B COOTBETCTBUU C aBTOPCKOU
MIPOTrpaMMOH )

20 | Lnasa 6. Ycnosusn ycusnu 6 duocgepe. 15.11 812
Cpenbl 00UTaAHUSA.

21 | Dxonoruveckne GakTOPhHI U 3aKOHOMEPHOCTH UX BJIHSTHUS 19.11 813
HA OPraHu3Mbl. 3aKOH TOJIEPAHTHOCTH.

22 | Poab yenoBeka B 6uocepe. Hoocepa. buonuxa. 22.11 813 ¢ 70-72

3arpsisHeHue Ouocdepbl. AHTPONIOTeHHOE BO3/1eliCTBHE HA
PACTUTEJBbHBIN M :KMBOTHBINH MuUp. I'7100a1bHBIC




AHTPONOTreHHbIe U3MEeHeHNs B Onocdepe.

23

OcobenHocTr 6MOCHEPHOTrO YPOBHS )KMBOI MaTEPUU H €T0
poib B 0OecrieueHNH KU3HU Ha 3emiie (B COOTBETCTBHH C
aBTOPCKOM IPOTrpamMMoii)

26.11

813

24

IIpupoanbie pecypchbl U paliiOHAJILHOE
NPHPoOI0NOoJb30BaHue. BoccTaHOBUTE/IbHASI KOOI HS.
IIpo6s1eMbl yCTOIYMBOIO pa3BUTHS.

29.11

KOHCIICKT

25

LTnaea 7. Ilpupoonoe cooduiecmeo KaKk ouozeouenos u
JKOCcuUcmema.
IxocucreMa. buoreonenos.

3.12

814

26

Konmenims s3xocucTemMbl (B COOTBETCTBUM C aBTOPCKOM
nporpaMmmoii). KoMmnoHeHTbI 3K0CHCTEMBI.

6.12

815

27

CaoiicTBa 3kocucTeM. OCHOBHBIE TOKA3aTEH
3kocucTembl. I [pupogHOE CO00IIECTBO B KOHIICTIIIUH
OuoreoleHo3a (B COOTBETCTBUU C aBTOPCKOI MPOrpaMMoit)

10.12

816

28

Tpoduueckue ypoBHu. Tunsl numessix nenei. Iumesasn
ceThb.

13.12

817

29

Ctpoenue 6uoreorieHo3a (3kocucTembl). BugoBas u
MPOCTPAHCTBEHHAN CTPYKTYPA IKOCHCTEMBI.

17.12

KOHCIICKT

30

Jkojornyeckass HuIa.

20.12

Koncmexr, ¢ 83

31

Buabl B3aUMOOTHOIIEHU I OPraHU3MOB B IKOCHCTEME.

[EEN

24.12

817 ¢ 91-95

32

[IpucnocobaeHnst OpraHu3MOB K COBMECTHOM KM3HU B
OuoreoreHo3ax (B COOTBETCTBUU C aBTOPCKOM MPOrpaMMoii)
JL.P.Ne2 [lpucnocobnenus opeanu3zmos Kk COBMeCmHOU HCUSHU
8 OUO02eoyeH03ax

27.12

818

2 moJiyroame

33

YcnoBust ycTOHYHMBOCTH OHOTE€OIIEHO30B (B COOTBETCTBUU C
aBTOPCKON MPOTpamMMOoii)

10.01

819

34

Cragun pa3surus 3xkocucrembl. Cykuneccus. Cmena
JKOCHCTEM.

14.01

819 ¢ 100-101

35

CyTouHbIe U CE30HHBIE U3MEHEHUsI OMOTeOEHO30B (B
COOTBETCTBUU C aBTOPCKOU ITPOrpaMMOii)

17.01

819 ¢ 102-103

36

buoreoneHo3 kak 0coOblif YpOBEHb OpraHU3alMy KU3HHU (B

21.01

819 ¢ 103-107




COOTBETCTBUU C aBTOPCKOM ITPOrpaMMoii)

37

I'nasa 8. Muozooopazue duozeouenosoe u ux 3nauenue.

Pa3noo0pa3sue s3xocucreM. MHOrooOpasue BOJAHbBIX
OMOTEOIIeHO30B (B COOTBETCTBHH C aBTOPCKOM MPOrpaMMOit).

24.01

§19 ¢ 107-111

38

Muoroo6pasue GHOTeoIeHO30B CYIIH (B COOTBETCTBHH C
aBTOPCKOM IPOTrpamMMoii)

28.01

8§19 ¢ 119-114

39

HckyccTBeHHBIN OMOTEO1IEHO3 — arpolieH03 (B COOTBETCTBUU C
aBTOPCKOM IPOTrpamMMoii)

31.01

819 ¢ 114-115

40

O606maromuii ypok no teme: Opranu3mbl M OKPYKar0Iast
cpena.

4.02

ITosT o 14-19

41

I'nasa 9. Buo u éudoodpazosanue.
PassuTHe npexacrasienuii o Bujae. Buj, ero kpurepuu
JI.P.Ne3«Onucanue uda no Mopghoiocuueckomy Kpumepuroy.

7.02

820

42

HOHy.HHIII/[Sl —3JICMCHTApHasA €IMHUIA IBOJIOLMHA.

11.02

821

43

HccaenoBanus C. C. YUerBepukona. HaciienoBanue
NPU3HAKOB B MONYJISILMUAX Pa3HbIX THNIOB. 3akon Xapou -
Baiinoepza.

14.02

8§22

44

J{BHiKy1IHE CHJIbI BOJIIOIMH, UX BJIMSIHHE HA TeHO(OH]
nonyJasauuu. MHKPO3BOIIOIMSA ¥ PaKTOPHI HIBOIOIUH (B
COOTBETCTBUH C aBTOPCKOM MPOTPaMMOHA)

18.02

822 ¢ 141

45

DopMbI €CTECTBEHHOT0 0TOOpA.

21.02

8§28

46

HckyccTBEeHHBIH OTOOP U €T0 POJIb B YBEIIUYCHUN
OMOJIOTMYECKOTO pa3HOOOpa3us BUIOB Ha 3emiie (B
COOTBETCTBUU C ABTOPCKOW TPOTPAMMOiA).

25.02

823 c 141-144

47

Crnoco0b1 Bu000pa3oBanusi. BumgooOpa3oBanue - mporecc
yBeJIMYEHHs] BUJIOB Ha 3emiie (B COOTBETCTBUHU C aBTOPCKOM
nporpamMmmoit).  JLP.Ne4  «Buiasnienue — npucnocodnenuti
OP2aHU3MO8 K  GIUAHUIO — PA3IUYHBIX — OKOJOSUYECKUX
Gaxmoposy.

28.02

8§23

48

I'nasa 10.1Ipoucxoscoenue u smansvl )80 10U YeT06€Kd.
JBoIOLHMSA YeJI0BeKa (anTponorene3).Cucremaruyeckoe

3.03

825




MOJIO?KCHH € Y€JI0BCKA. COBpeMeHHbIe METOAbI H3YUYCHUA
OpraHu3imMa 4cJioBeKa.

49 | CoBpeMeHHDBIE 1 6.03 853
MpeACTABJIEHHUS O IPOMCXOKICHUHU YejioBeKa. [IBHKyue
CHJIbI aHTpPoMoreHe3a. OCHOBHbBIE ATANIBI BOJIIOIHH
YyeJ10BeKa

50 | OcobOeHHOCTH IBOJIIONHMN YEIIOBEKA (B COOTBETCTBUU C 1 10.03 825 ¢ 159-161
aBTOPCKOM IpOTrpamMMoii).

51 | YenoBeKk — YHUKAJIBbHBINA OPraHU3M. 1 13.03 826

52 | Pachl 4yesioBeKa, HX MPOMCXOKIEHHE H e THHCTBO. 1 17.03 826 ¢ 163-165

53 | [Maneonurrueckre HaXOAKH Ha TeppuTopuu Poccuu (B 1 20.03 826 ¢ 165-167
COOTBETCTBUU C aBTOPCKOW MPOTrpaMMoii).

54 | O6ob6mraromuit ypok o teme: [Iponcxosxienne u Tambl 1 31.03 826, KOHCITEKT
HBOJTIOITUH YEJIOBEKA

55 | Lnasall. Yuenue 00 360110uuu u_e2o 3nauyenue. 1 3.04 827
Pa3BurHe 3BOJIIOIIUOHHBIX H/IEH.
Pa6orbl K. Jlunnes u K. b. Jlamapka.

56 | OBosgonuonHas Teopusi U. lapBuHa. 1 7.04 827 ¢ 169-172

57 | CuaTeTH4YecKasi TEOPHs IBOJTIOINH 1 10.04 KOHCIEKT

58 | Jloka3zaTeJbCTBA IBOJIOIUH KHBOH MPHPOIbI 1 14.04 828

59 | HanmpagJieHusl H MyTH 3BoOJIOIHNA. [IpmauHbI 1 17.04 828
0HMOJIOTHYECKOr0 Mporpecca u OMOJIOrHYeCKOro perpecca

60 @opMbI  JBOJIONHUH: IMBEPreHIUsl, KOHBepPTreHIusl, 1 21.04 829
napasuieJu3M. Pe3yabTarhl IBOJIIOIUH:
NMPUCNOCO0JIEHHOCT, OPraHu3MOB K cpele OOUTaHUSA,
MHOTro0o0pa3ue BUJI0B.

61 | MHoroo0pa3ne OpraHu3MOB KaK pe3yJbTaT 3BOJIOIHH. 1 24.04 830
IMIpunnunsl kiaaccupukanuu, cucremartuka. Bua kak
cucTeMaTHYecKast KaTeropusi. OcHoOBHbIE
CHCTEMATHYECKHE TPYNIbI OPraHHYeCKOro Mupa.

62 | CoBpeMeHHbBIE B3IVISIbI HA KJIACCH(PUKAIMIO OPTAHH3MOB. 1 28.04 831

63 | OcoOeHHOCTH MOMYNSIIMOHHO — BUJOBOTO YPOBHS KH3HH (B 1 12.05 KOHCIIEKT




64 | COOTBETCTBUU C aBTOPCKOW mporpammoii). O6obmaronmit
YPOK 110 TeMe: YueHue 00 IBOJIIOIHH U ero 3HaYCHHUE.

65 | I'nasal2. Qowiue 6uonocuueckue a61eHUA U MEnoObl UX 1 15.05 8§32
UCC1e006anU .
3HaveHHe U3yUYCHUsI MOMY/ISIUN 1 BUIOB (B COOTBETCTBUH C
aBTOPCKOM IpOrpamMoii).

66 | 'enodona m oxpaHa BUIOB (B COOTBETCTBHH C aBTOPCKOM 1 19.05 833
IIPOrpaMMoii).
[IpoGnema yrpaThl OuoJiorMYecKoro pasHooOpasus (B
COOTBETCTBUU C aBTOPCKOW MPOrpaMMoii).

67 | BcemmpHas crparerust OXpaHbl TNPHPOJIB BUAOB (B 1 22.05 KOHCIEKT
COOTBETCTBUU C aBTOPCKOM mporpammoii). O6oOmaromuit
ypok 1o Teme: O01mue OMoJIOTHIECKHE IBICHUS U METObI UX
WCCIICIOBAHUSL.

68 | [ToBTOpenue u 0600MmEeHNe H3ydyeHHOro Matepraia 10 kiacca. 1 26.05 KOHCIIEKT
Hroro: 68 uacon




[Tpunoxenue k padboyeil mporpamme
yueOHoro npeaMera « buonorust »
11 xiacc

KasiennapHo - TeMaTH4ecKoe IVIAHUPOBAaHUE YPOKOB

IIpenmer - buoJorus

Kimacc - 11

Yuunrenb - beaoycosa E.B.
KoanuecTBO yacoB BCero: - 66

B HEAEIO. -2

[TImaHupoBaHME COCTABIEHO HA OCHOBE (heACpaTbHOTO TOCYJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTAaHAApTa CPEAHETO OOIIero
oOpazoBaHus

buonorus: 11 kmacc: 6a30BbIi YpOBEeHb: YUeOHUK IS ydamuxcst oomeodpa3zoBaTenbHbix yupexaennii/ 1.H. Ilonomapesa, O.A.
Kopuunoga; T.E. Jlomununa, I1.B NxeBckuii; mox pexa. I1pod. M.H. Iloromaperoii. — M.: Benrana — I'pad, 2018 1.

JloToTHUTENbHAS JTUTEepaTypa.:

buonorus: 10 kmacc: yriayOJIeHHBIM YpOBEHB: YUEOHUK ISl ydammxcsl oOmieoOpa3oBaTenbHbix opranuzanuii / M.H. TloHomapena,
O.A. Kopuunoga, JI.B. Cumonosa; oz pen. U.H. Ilonomapesoii. — M.: Bearana — I'pad, 2015 r.

buonorusi: 11 kimacc: yrinyOneHHBIH ypOBEHb: YYeOHUK i ydamuxcs oOmieoOpa3zoBarenbHbix opranusammii / M.H. [Tonomapesa,
O.A. Kopuunoga, JI.B. Cumonosa; oz pen. U.H. [lonomapesoii. — M.: Bearana — I'pad, 2015 r.



11 xmacc

Ne Tema ypoxka Kou-Bo [Hara Jomamnee
4acoB 3a/laHue

1 mosyrogue IJ1aH dakt
Tema 1. Oprauusm. 30 y
Tema 1.1 Muoroodpasue opranusmos 12 y

1. | Opranusm Kak OTKpbITasi OnocrcreMa (B COOTBETCTBUH C aBTOPCKOM 1 2.09 I.1,
nporpammoii). O0MeH BellecTB U NMpeBpallleHUsl JHEPIruM B KOHCTIEKT
KJIeTKe.JHEePreTH4eCKMii U MJIaCTHYeCKHii 00MeH.

2. | TKAHU, OPTAHbI CHCTEMbI OPTAHOB, UX B3AUMOCBSI3b KAK 3.09 KOHCITEKT
OCHOBA HEJIOCTHOCTHU OPT'AHU3MA. I'omeocTas

3. | 'ereporpodni. CAITPOTPO®BI, ITAPA3UTBI. ABToTpodbI 1 9.09 I1.2
(XEMOTPO®bI 1 ®OTOTPODLI).

4. | OTHOKJIETOYHbIE€ 1 MHOTOKJIETOUHbIE OPpraHu3Mbl. [Iporeccer 1 10.09 I1.2, c. 10-13
KHU3HEIEATSILHOCTH OJTHOKIETOUYHBIX OPTraHU3MOB (B COOTBETCTBHH C
aBTOPCKON POTpamMMoii).

5. | CBoiicTBa MHOTOKJIETOYHBIX OPTaHU3MOB (B COOTBETCTBHH C 1 16.09 C.14-21
ABTOPCKOM MPOTPAMMO).

6. | Perynsmus nporieccoB »XU3HEAEATETLHOCTH OPTraHU3MOB (B 1 17.09 I1.3
COOTBETCTBUH C aBTOPCKOM MPOTPaMMON).

7. | BocipousBeneHue OpraHu3sMoB, €ro 3Ha4YeHHE. 1 23.09 I1.4

8. | becnosioe pazmHuoskenue. Ilo1oBoe pazmHo:KeHue. 1 24.09 I1.4

9. | OmiogoTBOpeHue, ero 3Hayenne OmjIoA0TBOPpEeHNE y 1 30.09 I1.5
M03BOHOYHBIX :KMBOTHBIX. OILIOI0TBOPEHHUE Y IBETKOBBIX
pacTenmii. . VIcKycCTBEHHOE OTUIOJOTBOPEHUE Y PACTEHUN U
KUBOTHBIX

10. | UaamBHayaibHOE pa3BUTHE OPraHM3Ma (OHTOreHe3). 1 1.10 I1.6

IMOpPHOHAJIbHOE M IOCTIMOPHOHAIbHOE Pa3BUTHE.




11.

Ipuyunbl HapyeHuii pa3BUTHA opranu3MoB. MHauBuayabHOe
pa3BuTHe 4esnoBeka. PenpoaykruBHoe 310poBbe. [locaencreus
BJIMSIHUS AJIKOT0J151, HHIKOTHHA, HAPKOTHYEeCKHUX BellecTB Ha
Pa3BUTHE 3apOJbIIIA YeJ0BEKA.

7.10

KOHCIICKT

12.

O0600uIeHre N3y4eHHOTO MaTeprana 1o Teme «OpraHu3MeHHBIH
YPOBEHb KH3HI»

8.10

ITost. IT 1-6

Tema 1.2 «['eHeTnka u cejekuus» 18 u

13.

I'enernka- Hayka O 3aKOHOMEPHOCTSIX HACJIEJICTBEHHOCTH U
n3MeHunBoCcTH. HacjiencTBeHHOCTh U M3MEHYUBOCTH - CBOMCTBA
opranusmoB. ['. MeHe/1b-0CHOBOTIOJIO)KHUK T€HETHUKH.
I'eHeTnyeckasi TEPMUHOJIOTHA M CHMBOJIMKA.

14.10

I1.9

14.

3aK0HOMEPHOCTH HAC/IeI0BaHNs, ycTaHOBJIeHHbIe I'. MeHaenem,
UX [UTOJIOTHYECKHEe OCHOBBI. 3aKOH pacuieryienus I'. Mennaens

15.10

I1.10

15.

HacnenoBanue npu3HakoB Mpu TUTHOPUIHOM CKpEIIMBAaHUM (B
COOTBETCTBUU C aBTOPCKOM MPOrpPaMMOii).

21.10

I1.10

16.

Ananusupytoniee ckpemBanue [lomuruGpuaHoe ckpemyuBanme

22.10

KOHCIICKT

17.

JI.P. NelPemrenne reHeTHYECKUX 3a0a4

5.11

KOHCIICKT

18.

B3aumopneiictBue renoB. HacinenoBanue npu B3auMoJeHCTBUN
reHoB. THIbI B3aUMOACHCTBHUS HEAUIEIbHBIX T€HOB (B COOTBETCTBUH C
ABTOPCKOM MPOTPaMMO).

11.11

IT.10

19.

PA3BUTHUE 3HAHUM O TEHOTHUIIE. TEHOM YEJIOBEKA.
XpomocomHuasi Teopusi HacjieactBeHHocTu. TEOPUS I'EHA.
Onpeaenenune nosa. TUIIbI OIIPEJAEJIEHUSA I1OJIA.

12.11

I1.12

20.

3aKOHOMEPHOCTH CUENIEHHOI0 HAC/IeJOBAHMA.
HacnenctBennsie 6one3Hn yenoBeka. [ eHHbIe 1 XPOMOCOMHBIE
607e3uu . Mepbl NpoQUIAKTHKH HACEACTBEHHBIX 3200/1eBaHUIA
YyeJioBeKa.

18.11

I1.12,
KOHCIIEKT

21.

OTHYECKUE aCMeKThl MEAULIUHCKON reHeTUKU. DaKTopbI,
OTIpeIeNIAIONIHE 3/I0POBbE YeNIOBEKa (B COOTBETCTBHH C aBTOPCKOM
IPOrpamMMoit).

19.11

I1.14,
KOHCIIEKT




22.

N3MeHUYMBOCTD — BAKHEMIIIEE CBOWCTBO OPraHU3MOB
MoaudpukanuoHHas usMeH4uBocTb. Hopma
peakunu.«Moouguxayuonnas usmenyusocmsy. Jlabopamopmast
paboma Ne2.

25.11

IT11

23.

HacaeacrBeHHasi H3MEHUYHBOCTD: KOMOHHATHBHAA U
MYyTallMOHHAasI.

26.11

IL.11

24,

Bunapl MyTaIIP[ﬁ, HX MIPUYHUHBI. IlocaencTBus BIAMSIHUSA MyTar¢tHoB
Ha OpraHusMm. MepI)I 3alMUTbI Oprmammeﬁ Cpeanl OT
3arpsi3HCHUsI MyTar¢cHaMH.

2.12

I1.13

25.

Cenexkumusi, ee 3a1a4u. 3aKOH TOMOJIOTHYECKUX PSII0B B
HACJIEACTBEHHOM M3MEeHYMBOCTH. MeTOoabI CeIeKIMU, HX
reHeTHYECKHE OCHOBBI.

3.12

I.11

26.

Bxuaax H.U. BaBuiioBa B pasBuTHE CeJIeKIUH. YYEHHE O LEHTPAX
MHOroo0pa3usi U NPOUCXO0KICHUS KYJbTYPHbIX PACTEHHI.

9.12

I.11

27.

OCOBEHHOCTH CEJEKIMA PACTEHHM, )KUBOTHBIX,
MUKPOOPI'AHU3MOB.

10.12

KOHCIICKT

28.

BI/IOTeXHOJIOFI/[SI, €¢ HallpaBJICHUS. ITHYECKHE ACHEKThI Pa3sBUTHUA
HEKOTOPbIX HCCJIEeJ0BAHMH B OHOTEXHOJIOTMM (KJIOHHMPOBAHUE
YyeJi0BeKa, HalpaBJeHHOe H3MeHEeHHe FreHoMa).

16.12

I.15

29.

Bupycsl. Ctpoenue u cBoiicTBa BHUPYCOB. BupycHbple 3a0oJieBaHHS.
CIIMJI (B COOTBETCTBMHM C aBTOPCKOW mporpammoi). Mepsbl
NPOPUIAKTHKH PACTIPOCTPAHEHHUSI BUPYCHBIX 3200J1€eBAHMIA.

17.12

I1.16,

30.

BupycHble 3a601eBaHus ¥ POPHUIAKTUKA 3apaKEHHUS UMH.

23.12

I1.17

2 moayroaue Tema 2. Knerka. 174

Tema 2.1. crpoenue kjaeTku 11 4

31.

Pa3Butne 3nanwmii o kinerke. (P.I'yk,P.Bupxos,

K.bsp M.11neiinen, T.IlIBanH OcCHOBHBIE 10J102KeHUS COBPEMEHHOI
KJIeTOo4YHOo# Teopuu. Posib KJiIeTOYHOUH Teopuu B (GopMHPOBAHUM
COBPEMEHHOI eCTECTBEHHOHAYYHOI KAPTHHBI MUPA.

24.12

IT.18

32.

MHoroo0pa3sue KJIeTOK: 10siiePHbIC U si/iepHbIe KIeTKU. TkaHu

9.01

IT.19




33.| METOJbI U3YUYEHMUSI KJIETKHUOCHOBHbBIE YaCTH U OPTraHOU/IbI 13.01 I1.20
kietku. VX ctpoenne u QyHKIHH.

34. | lluToruiazma u e€ CTPYKTYypHbIE KOMIIOHEHTHI. 14.01 I1.20

35. | B3aumocBsi3u cTpoeHUs 1 PyHKIIUH YacTel U OPraHOUIOB KIICTKH. 20.01 I1.21

36. | JI. P. No2. «Cmpoenue knemxuy. 21.01 I1.21

37.| flnepHast cuctemMa KJIETKHM (B  COOTBETCTBHM C  aBTOPCKOM 27.01 I1.22
MIPOrpaMMoii).

38. | Crpoenue u ¢ynkiuu xpomocom. JIHK —HocuTens HaciencTBeHHOM 28.01 I1.24
nHpopmMauu

39. | 3HaueHHUe TOCTOSIHCTBA 4YMciia U (PopmMbl XpoMocoMm B KieTkaxI eH. 3.02 I1.24
I'enernueckuii Koa.

40. | OcHOBHBIE MOJIOKEHHSI COBPeMeHHO# KJeToYHOoii Teopum. Pojb 4.02 I1.25
KJIETOYHOM TEOPUH B ¢popmupoBanumn COBpPEMEHHOM
€CTeCTBEHHOHAYYHOIl KAPTHUHBI MHPA.

41. | bakrepun. CrTpoeHHe KJIETOK, MHOroo0pas’ue W OCHOBHbIE 10.02 C135-.140
NMPOLECCHI JKU3HENEATEILHOCTH OaKTepuil.
Tema 2.2 «Pa3MHOKeHHE KJIETKH» 64

42. | JdesieHne KJETKU-OCHOBA POCTa, Pa3BUTHS M Pa3MHOXKEHHS OPraHU3MOB. 11.02 I1.23
Muros. JI.P.Ne3 «Hccrnedosanue ¢haz mumosa Ha Mukponpenapame
K1eMOK KOHYUKA KOPHSA»

43. | Meiio3, ero ¢assbl. 17.02 I1.23

44.| PazBuTHE TOJOBBIX KJETOK Yy PACTeHMd M  KHBOTHBIX. 18.02 KOHCIIEKT
OO6pa3zoBaHue MYXKCKUX ramer — crnepMaroreHe3. OOpa3zoBaHue
KEHCKUX TOJIOBBIX KJIETOK — OOTeHe3 (B COOTBETCTBUHU C aBTOPCKOI
MIPOrpaMMOit).

45. | OoreHes y uenoBeka (B COOTBETCTBHHM € aBTOPCKO porpaMmoit). 25.02 KOHCIEKT




46. | KnerouHslii ypoBEHb OpraHU3alMM KUBOM MaTepuu (B COOTBETCTBUU 1 2.03 KOHCIEKT
C aBTOPCKOM MporpamMmon).
47. | O6001IeHe U3YYEHHOTO MaTepraa. 1 3.03 [Tost. II.18-
23
Tema 3. MonekynsipHbIi ypOBEHb OpraHu3anuu ku3Hu 19 u 31 yac
48. | MonexynsipHbIi yPOBEHb KH3HH: 3HAYCHNUE U POJIb B IPUPOC 10.03 I1.27
49. | XuMu4ecKHii COCTaB KJIETKH. Makpo3/1eMeHTbI 1 16.03 I1.28
MukpodiieMeHTHICTpOeHn e u $pyHkumun MOJIEKY.JT
HEOPraHMuYeCKHX BeleCTB.
50. | CTpoenne W QYHKIMU MOJEKYJ OPraHMYeCKHX BeLIECTB. 1 17.03 I1.28
VYraeBoasl. JInmmael.
51. | CtpoeHue H GyHKIIMH MOJIEKYJI OPraHHYECKHX BEIIECTB. OCIIKH 1 30.03 I1.28,
KOHCTICKT
52. | Ctpoenue u (QYHKOMH MOJIEKYJ] OPraHMYeCKHX BeLIeCTB. 1 I1.29
HykneoTnapl 1 HyKJIEHHOBBIE KHCIOTHI (B COOTBETCTBUH C aBTOPCKOM 31.03
IPOrpPaMMOii).
53. | HacnenctBennass wundopmanus, e€ XxpaHeHue u rnepenada (B 1 6.04 I1.30
COOTBETCTBHH C aBTOPCKOM mporpammoii). I'eH. I'eHeTnueckuii ko,
54. | OGo0uIeHre U3y4eHHOTO MaTepuaa. 1 7.04 [ToBt. I1.27-
30
55. | buocunre3 Oesqka. MaTpu4HbId XapakTep peakuuii OMOCHHTe3a. 1 13.04 I1.31
Tpanckpunims (B COOTBETCTBUH C aBTOPCKOW MPOTPaMMOid).
56. | buocunre3 6eska. TpaHcisanus kak 3Tan OuocuHTe3a OelkoB (B 1 14.04 I1.31
COOTBETCTBUH C aBTOPCKOW MPOTPaMMOii).
dotocuHTe3. MOJICKYIsIpHBIC TMPOIECChl CHHTE3a y pacTeHuid (B 1 20.04 I1.32
57.| COOTBETCTBUU C aBTOPCKOW mporpammoii). CBeToBble H TeMHOBBIE
peakuuu GpoTocuHTE3A.
58. | XemocuHTe3. Posib xeMocuHTe3Mpywmux Oakrtepuii Ha 3emuie. 1 21.04
bakrepuanbubiii  poTOoCHMHTE3 (B  COOTBETCTBUHM C  aBTOPCKOM KOHCIICKT
IPOrpamMmoit).
59.| O0MeH BemecTB M NpeBpPalllecHHWsl 3HEPrUM B KJIeTKe. 27.04 I1.32

JHeprerudecknii oomen.Ilnactuuecknii oOMeH.




60. | BPOXKEHUE U IBIXAHUME. KucinopoiHblil 3Tanl SHEPreTUUECKOTO 1 28.04 KOHCIEKT
oOMeHa (B COOTBETCTBHUH C aBTOPCKOM MPOrpaMMon).

61. | BpeMs 5Kkosoruueckod KyabTypbl. XHUMHUYECKHE JJIEMEHTHI B 1 6.05 I1.34
o0oJoukax 3eMiH (B COOTBETCTBUH C aBTOPCKOH MPOrpaMMOii).

62. | XMMHUYECKOE 3arpsi3HEHHE OKpY)Kalollel cpeabl (B COOTBETCTBUH C 1 8.05 I1.33
aBTOPCKOM IPOTrpamMMoii).

63. | Ikckypeus. «buosornueckoe pasHOOOpa3ue POJHOTO PETHOHAY. 1 12.05 KOHCIICKT

64. | CTpyKTypHBIE€ YPOBHHU OpraHU3aluy >KMBOM MaTepuu (B COOTBETCTBUU 1 14.05 I1.35
C aBTOPCKOM MporpaMmon).

65. | Peenue 3aganuiit EI'D 18.05 KOHCIEKT

66. | OO0o0OIIeHNE MaTepraa, H3y4eHHOTO 3a TO/I. 1 19.05

Hroro:

66




IIpunoxkenue k padoyeit nporpaMmme mo OMOJI0ruU

«Ouenmmme MaTepHaJIbD)
Htorosast xoHTpoJsbHAs pabora mo Ouosiornn 11 kn

1 BapuanT

1. K npokapuotraM OTHOCSTCS: a) pacTeHus; 0) )KUBOTHBIE;  B) rpuObI;  TI') IHaHOOAKTEPHUH.

2. MomudpukanuoHHas W3MEHYUBOCTh Yy OPraHU3MOB OJIHOTO BHJA: a) o0ecredrnBaeT MPUCIIOCOONICHHOCTh K YCIOBHUSM CpeAbl OOWTAHHS,
0) IpUBOJUT K HapYIICHUSM IUIaCTUYECKOTO OOMEHa BEIIECTB; B) MOSBIISIETCA CIy4allHO y OTAEIBHBIX 0coOei;
T) SIBJIIETCSL PE3yJIbTaTOM T'E€HHBIX MYyTalUH.

3. Tlpu ONU3KOPOICTBEHHOM CKpEIIMBAHWM CHIDKACTCS JKH3HECIOCOOHOCTh ITOTOMCTBA BCIIE/ICTBUE:

a) MPOSIBJIICHUSI PELIECCUBHBIX MYTAallMii; 0) BOBHUKHOBEHUSI JIOMHUHAHTHBIX MYTallHii;
B) YBEJIMYEHUS JOJIU TETEPO3UTOTHBIX O0CO0eil; ') COKpaIlleHUs] Yucia JOMUHAHTHBIX TOMO3MIOTHBIX OCOOEH.
4. bnarojgaps HenmpsIMOMY DPa3BUTHIO Y >KMBOTHBIX OCIAONseTCs KOHKYPEHLHUS MEXIY: a) 0CO0SIMU pa3HBIX BUJIOB;
B) TUYMHKAMHU W B3POCIBIMU (HOopMamu; 0) MOMysAUSIMU Pa3HBIX BUJIOB; T') B3pOCJIBIMU

0co0AMH BHIA.

5. Oco0wu, oOpa3yromiiue OJWH COPT TaMET U HE JAIOIIUX PaCIICTUICHHWs] MPU3HAKOB B TIOTOMCTBE Ha3BIBAOT:
a) MyTaHTHBIMU; B) T€TEPO3UTOTHBIMH; 0) reTepO3UCHBIMU; T') TOMO3UTOTHBIMU.

6. B momekyne JIHK nykmeotuasl ¢ TuMuHOM cocTaBisaioT 10% oT obOmiero uucia HyKICOTHAOB. CKOJMBKO HYKICOTHIOB C aJ€HHHOM B 3TOM
MoJekyie? A) 10%; 6) 40%; B) 80%; r) 90%.

7. B cemeknuu >KMBOTHBIX, B OTJIMYHME OT CEJCKIIMU PACTEHUH M MHKPOOPraHU3MOB, MPOBOAAT OTOOD:

a) UICKYCCTBEHHBIN; B) IO JKCTepbepy; ©O) MacCOBBIN; T') CTaOUITU3HUPYIOIITHH.
8. depMeHTHI JIM30COM BHAYalle HAKaIUIMBAIOTCS B : a) komruiekce ['oibKw;
B) ITIACTHUIAX; 0) KJICTOYHOM ILICHTpE; I') MUTOXOHJIPHUSIX.

9. OkwucleHHEe OPraHUYECKUX BEIIECTB C OCBOOOXKICHHUEM HSHEPrHMU B KICTKE MPOUCXOIUT B ITpoIecce:
a) OMoCHHTE3a, B) BbIJICTICHNUS, 0) AbIXaHUs; r) poTocuHTE3A.

10.YcTanoBuTe COOTBETCTBHE MCKAY CTPOCHUCM, (pYHKHHeﬁ OpraHoOUIOB KJIICTKM U HUX BHIOM.



CTPOEHUE, ®OYHKIINU OPI"AHOUM/IbI
A) cogepxaTr TpaHbl 1) MuTOXOHIpUU
b) conepxxar kpuctbl 2) XJIOPOTLIIACThI
B) obecnieunBaroT 00pa3oBaHHWE KUCIOPOIA
I') obecrieunBarOT OKHCIICHHE
Oprannyeckux BeIIEeCTB
J) conepxar 3eeHbIi MUTMEHT

A b B r il

11.YcraHoBUTE COOTBETCTBHE MEXIY IPHUCIIOCOOJIEHHEM DPACTEHUS K OMNBUICHUIO M €ro crocoOoM.

[MPUCITIOCOBJIEHUE CIIOCOb OITbIJIEHUA
A) HanmuyMe B I[BETKaxX HEKTapa 1) HacekoMbIMU
b) 3ameTHas okpacka BeHYMKa 2) BeTpoM

B) nnuHHBIE BHCSYME THIYMHKA

I') uBeTkM ¢ KPYMHBIMH TYHIIUCTHIMHU
PruibniamMu mectuka

J1) IBETKH WMMEIOT 3amax

E) xpyrnHble ONWHOYHBIC IBETKH.

A 3 B r il E

12.YcraHnoBure IOCJIICAOBATCIIBHOCTE JTallOB 3M6pI/IOHaHLHOFO Pa3BUTHA KXKHBOTHOIO.

1) TosBieHue Me30aepMbl

2) ®opMHpOBaHUE JBYX 3apO/IBIIICBBIX JIMCTKOB
3) O6pa3oBanue 061aCTOMEPOB

4) OOpa3oBaHHE TKaHEH M OpPraHOB.




13. ®parment nenu JIHK mmeer creayromyro MmocieaoBaTeNbHOCTh HYKICOTHIOB: I'TI'TTTI AT LI AT. Onpenenure

MOCJIeIOBATeIFHOCTh HyKIeoTu0B Ha H-PHK, antukomonsr T1-PHK wu mocienoBaTebHOCTP aMUHOKHCIOT BO ()parMeHTE MOJICKYINBI Oenka.

14. JlureTepo3uroTHOE pacTeHUE ropoxa, UMEIOIIee TJIaJKHE CEMEHA M YCHKH CKPECTHJIM C PAacTeHHEM C MOPILMHUCTBIMU CEMEHAMM O€3 YCHKOB.
N3BecTHO , uTO 002 JOMUHAHTHBIX I'eHa ( IJ1aJIKU€ CeMEHa U HaJIM4Yue YCHKOB) JIOKAJIM30BaHbI B OJHON Xxpomocome. COCTaBUTh CXEMY

pelICHud 3ada4yu. OHpCIleJII/ITB T'CHOTHUIIbBI pOI[HTGJIGﬁ, (1)6HOTI/IHI)I W I'CHOTHIIBI IIOTOMCTBA.

UtoroBasi xoHTposibHAs pabora mo Ouosioruu 10 ki

2 eapuanm

1. Tlpu pa3sMHOXKEHUH NPOKAPHOT MPOUCXOJIUT YIBOEHUE: a) konbreBoit JTHK;
B) MUTOXOH/JIPHIA; 0) XxpomaTH; I') CECTPUHCKUX XPOMOCOM.

2. daza neneHWs, B KOTOPOM XPOMATHUIBI PACXOJATCSA K TMOJIOCAM KJIICTKH: a) anadaza; ©0) meradaza; B) mpoda3sa;
r) Tenodasa.

3. MyrannoHHass U3MEHYUBOCTH OOYCIIOBJIEHA! a) MepeKpecToM XpoMocoM B Tpodase
Meii03a; 0) HE3aBUCHUMBIM DPACXOKJICHHEM XpOMOCOM B aHadaze meio3a;
B) U3BMEHEHUEM CTPYKTYPbl T€HOB M XPOMOCOM; ') COUETaHUEM TI'€HOB B
pe3ynbTaTe OIUIOJOTBOPEHHUS.

4. OpHa w3 NPUYUH MPUCHOCOOIEHHOCTH OaKTepuil K BBDKMBAHHIO COCTOUT B TOM, 4YTO OHHU:
a) B HEOJIarOMpHUATHBIX YCIOBUSAX IMPEBPALAIOTCS B CIIOPBHI; 0) nuTaroTCs
TOTOBBIMH OPraHMYECKHMHU BEIIECTBAMHU; B) HCIOJB3YIOT B MPOLIECCE JBIXaHUS
KHCIIOPOT; r) )KHUBYT B KHCIIOPOJHOH cpeje.

5. benok cocrout u3z 150 aMHUHOKUCIOTHBIX OCTaTKOB. CKOJBKO HYKJICOTHIOB COJIEPKUT YY4aCTOK T'€Ha, B KOTOPOM 3aKOJUpPOBaHA
MEepBUYHAA CTPYKTypa 3TOro  Oemka: a)75 06) 150 B)300 r)450.

6. CKOJBKO XpOMOCOM HAaxXOJMTCS B MOJIOBBIX KJIETKaX YeJIOBEKa, €CIIM COMAaTHYeCKHe KIIETKU cojaepxkaT 46 xpomocom?

A)46  6)23 B)92 1) 30.



7. YTHeKuCIHbIid Ta3, MCIOJB3YeMbIH B mpolecce (POTOCHHTE3a, MOCTYyMaeT B pacTeHHE Yepes:
a) YCThUIIA B JIUCTHAX; B) KOPHEBBIE BOJIOCKH; 0) kIeTku Iy0a; r)
MPOBOJISIIYIO TKaHb.

8. B monekyne JHK komnyecTBO HYKICOTHIOB ¢ IUTO3MHOM cocTaBisieT 30% oT mx obmero uucna. Kakoit % HyKICOTHIOB C
T'YaHHHOM COJICPKUTCSI B 3TOM MOJIEKYIIE:

a) 0% 6)20%  B)30% 1) 70%.
9. B XHMBOTHOW KJIIETKE OTCYTCTBYIOT: a) JIM30COMBI;
B) KoMIulekc ['obmxy; 0) rIacTUIBbL; I') KJIIETOYHBIN LEHTP.

10.YcraHoBUTE COOTBETCTBUE MEXKJIYy OCOOCHHOCTBIO OOMEHA BEIIECTB M IPYNIIOW OPraHU3MOB, JUIl KOTOPOH OHa XapaKTepHa.

OCOBEHHOCTbHh OBMEHA I'PYIIITA BEIIECTB
OPTAHU3MOB A) BbIIETIEHHE KHCIIOpOJia B 1) aBTOTpO(dBHI aTMocdepy;
2) retepoTpodbl b) ucnonb3oBanue sHEprumy,

3akmroueHHOM B mwnie, g cuHaTe3a ATO.
B) ncnonp3oBaHre TOTOBBIX OPraHHMYECKHX

Bemects
I') cuHTEe3 OopraHMYecKHX BEIIECTB U3
Heoprannueckux
J1) ucrosnb30BaHME YIIIEKUCIOTO Tra3za JAjsl MUTAHUS.
A b B r il
11.YcraHoBUTE COOTBETCTBUE MEXIY XapaKTEPUCTUKOW Pa3MHOXKEHUS U CrocoO0M, KOTOPHIM OHO OCYILIECTBIISIETCS Y PAaCTEHUS.
XAPAKTEPUCTUKA croco0 pa3MHOXKEHUS

1) nmonoBoe



A) ocymiecTBisieTCs BHJIOM3MEHEHHBIMU
b) ocymectBusiercss ¢ ydacTueMm ramer

CXO0JCTBO

2) nosioBoe noderamu
B) nmodepHue pacTeHUsS COXPAHSIOT
C MaTepPHUHCKUMH

I') HOBBIN OpraHus3M pa3BUBAETCS U3 3UTOTHI /1) motomMcTBO coueTaeT B cebe

IIPU3HAKA MAaTEPUHCKOIO

U OTHOBCKOI'O OpraHu3MoOB.

A

b

r A

10. YcranoBuTe, B KAaKOW TMOCIIEA0OBATEILHOCTH TPOHUCXOSIT B MHUTO3E yKa3aHHbIE IPOLECCHI.

1) XpoMOCOMBI pacHoJIararoTcsi MO IKBATOPY KIETKH

2) lleHTpOoMepbI AEJSTCS, U XPOMATHIBI PACXOSITCA K MOJTFOCAaM  KJIETKH

3) OO6pasyroTcs ABE JA0YEPHHE KIETKH

4) XpoMOCOMBI CIHUPATU3YIOTCS, KaKIas COCTOUT U3 JBYX XPOMATH]I

|

13.®parment nenu JHK umeer ciemyroniyto mocienoBaTeIbHOCTh HykiaeotuoB: TTTA I'TT I'A Ll T A Ll. Onpenenure
MOCJIEI0BATEeNILHOCTh HYKJIeOoTHI0B Ha U-PHK, u mocnemoBatenbHOCT, aMHUHOKHCIOT BO (parMeHTEe MOJIEKYJbI Oelka.

14.V cobak KOPOTKOHIEPCTHOCTh JAOMUHUPYET HaJ JUIMHHOIIEPCTHOCTBHIO, YEpHas OKpacka HajJ KopuuHeBoW. Kakoro moTomcTBa cremyer

OXUJaThb OT CKpCHIMBAHUA FCTGpOSHFOTHOﬁ 0 00OMM TreHaM CaMKU M T€TCPO3UI'OTHOIO II0 I'CHy MJIMHBI HIEPCTU KOPUYHEBOI'O CaMiia.

CocraBbTe CXEMY CKpCIlVBaHUsI. Vka3aTb T€HOTHII B

(beHOTUIl TOTOMCTBA U POJIUTENIECH.



