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Pabouasn npozpamma

o yueoHomy npeamery «ouosorus 11 kmacey
Ha 2023-2024 y4eOHsIii roa

[IuckyHoBor Mapuubl BiraguMupoBHBI



2. MOSACHUTEJIBHASA 3AITUCKA

O0ocHOBaHKE BEIOOpA aBTOPCKOH MPOTrpaMMbl
JanHas paboyasi mporpaMma cocTaBjieHa Ha ocHOBe deiepaabHOr0 KOMIIOHEHTa FOCYAapCTBEHHOTO CTaHAapTa CpeiHero (TI0JIHOro) o0ero oopa3oBaHus,

MIPUMEPHON MporpaMmbl 1o Orosoruu K yueoHuky 1 10-11 kimaccoB obmeoopazoBarenbubix yupexaenuii / J1.K. benses, [1.M. bopoaun, H.H. Bopontios u ap.;
non pea. JA.K. bensesa, I'M. JIpivmmma. — M.: Ilpocsemenne, 2006, TpeboBaHMI K YpOBHIO MOJITOTOBKH BBITYCKHHKOB 1o Ouonoruu. Ha m3yueHume kypca
Ouosioruu BeIZEIeHO 69 yacoB, B ToMm uncie B 10 kiracce — 35 vac (1 gac B Henento), B 11 kiracce — 34 vac (1 gac B Henento).

[Ipu u3yyeHnH JaHHOTO Kypca ydaliecs MoiaydyaroT OOIIHe MPeICTaBIeHHs O CTPYKTYpe OMOJIOTHYECKO HayKH, €€ HCTOPUHM U METO/1aX UCCIIeI0BaHus,
HPABCTBEHHBIX HOPMAaX M MPUHIUIIAX OTHOIICHUA K npupoje. CBeneHus 00 ypOBHIX OpraHU3aIMH KU3HU, IBOJIOLUN 0000IIAI0TCS, YIIyOIsSIOTCS U
pacwupstorcs. [Ipu 3TOM yuuTBIBaIOTCSI BO3pACTHBIE OCOOEHHOCTH YJallluXCsl

Pabouas nporpamma no GMOJOTUHU COCTaBIEHA HA OCHOBAHUU CJICAYIOIIMX HOPMATHUBHO - IPABOBBIX JIOKYMEHTOB:
1. 3axon Poccwuiickoit deaeparuu ot 29 nexadps 2012 romga Ne273-D3 «O6 obpazoBanuu B Poccuiickoii @eneparium
2. IIpuka3 Munucrepcra oopazoBanust PO Ne 1080 ot 05.03.2004 r. «O6 yrBepkaeHnn (eaeparbHOr0 KOMIOHEHTa TOCYIapPCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJapTOB HAYAILHOTO OOIIIEr0, OCHOBHOTO OOIIIETO U CPEAHEro (IIOJIHOT0) O0IIETo 00pa30BaHUI».
3. ®enepanbHbii 3akoH OT 29 gexabpst 2012 1. Ne 273-03 «O06 obpazoanuu B Poccuiickoit deneparmm»
4. OenepartbHbIN Ga3rCHBINA YHeOHBIH TTTAH OOIIe00pA30BATRIEHBIX YupexkieHvi Poccriickoii Deneparpm (prikas MuHoOpazoBanust Poccuu ot 9mapra2004r.Ne 1312)
5. denepanbHbIi KOMIOHEHT TOCYIAapCTBEHHOTO craHaaprta. CtaHmapT cpeaHero (MojHOoro) olmiero oopa3oBaHus MO OWOJOTHHU (0a30BBIA YPOBEHB). -
CO0pHHMK HOPMATHBHBIX JOKYMEHTOB. bruonorus . -M.: lpoda. 2004
6. Ilpukaz Munucrepcrsa oopazoBanusi PO Ne 1236 ot 19.05.1998 r. «O0 yTBepKaeHUN 0053aTEIbHOT0 MUHUMYMA COJIEPKaHUsI OCHOBHOTO OOIIIETO 00pa30BaHMSI.
Paznen «buonorus.
7. Ilpukaz MunucrepctBa oopazoBanus PO Ne 56 ot 30.06.1999 r. O6 yTBepkaeHnn 00s3aTEIIPHOTO MUHUMYMa COACPKaHUsI CPEeTHETO (TIOJTHOTO) 001Iero
obpazoBanus. Paznen «buonorus.
8. Metoauueckoe nucbMo JlernapraMeHTa rocyJapCTBEHHOW MOJMTUKU B 0oOpazoBaHuM MuHucTepcTBa oOpa3oBaHust U Hayku Poccuiickoit @enepanuu ot
07.07.2005 Ne 03-1263 «O npuMepHBIX IporpaMmMax 1o y4eOHbIM MpeveTaM GeepaTbHOro 6a3ucHOro yueOHOro TIaHay
9. komnbHbIM yueOHbIH tu1ad Ha 2013 - 2014 y4yeOHbIit rox

Llenu u 3aa9m U3YICHUS V‘IC6HOFO apeamMeTa

Llesabro 6a30BOro Kypca sIBJISETCS

COSILaHI/IC Y HIKOJIbHHUKOB IMPCEACTABJIICHUA O 6I/IOJIOFI/II/I KaK O BIIOJIHC CJIOKMBHICMCA KOMINICKCC HAYYHBIX AUCHUIUIMH, KaXJIasd U3 KOTOPbIX HE TOJIBKO
penraeT COOCTBEHHBIC CHEIM(PUIESCKHE TPOOIEeMbI, HO BHOCHJIA U BHOCHT BKJIAJ] B CO3J[aHHME €MHOT0 HAYYHOTO 3JIaHUS OMOJIOTHH, CKPEIUICHHOT O PSAIOM
YCTOSIBIIUXCS IPUHITUIIOB.

O3HaKOMJICHHE yYalllUXCsl ¢ OCHOBAMH OMOJIOTHYECKON TEPMHHOJIOTHH, CUCTEMATHKU, BEIYIIMMU OMOIIOTUYECKUMU IIKOJIAMU U TEUEHUSMHU, OOyUeHHe
CBOOOTHOMY BJIaJICHUIO «OMOJIOTHYECKUM SI3BIKOMY U crielidrke "On0oI0rndecKoro MeIuIeHus ", paboTe B HAyYHBIX OMOINOTEKAX.



e JlemMoHCTpaIuio HEOOXOAMMOCTH OOpaIleHUs K CMEXHBIM TUCHUIUIMHAM, YTO TO3BOJMT OCO3HATh TECHEHIIHME CBSI3M OMOJIOTHHM C APYTHUMH OO0JIACTSIMH
HAyKH, MMOJIYIUTh HABBIKM MBIIUICHUS B TOTPAHUYHBIX 00IaCTSIX 3HAHUH.

bazoBoe Ouonoruveckoe 0Opa3zoBaHUE JTOHKHO 00ECIIEYUTh BBITYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, B TOM YHCJIE, SKOJOTHUECKYIO U TIPUPOI00OXPAHUTEIIBHYIO
IPaMOTHOCT.
3agaun:
° OCBOCHHME 3HAHMK OO0 OCHOBHBIX OMOJIOTMUECKHX TEOPHSIX, WIEAX M MPUHIIMIIAX, SBISIOIIMXCS COCTABHOMW YacThlO COBPEMEHHOH €CTECTBEHHOHAYYHOMH
KapTUHBI MHUPA; O METOAAaX OMOJIOTUYECKUX HAYK (IUTOJIOTHU, TEHETUKHU, CEJICKINH, OMOTEXHOJIOTHUH, YKOJIOTUH); O CTPOSHUH, MHOTOOOPa3HH U OCOOEHHOCTSX
ouocucteM (KJIE€TKa, OpPraHU3M, MOMYJSIIHs, BUA, OHMOreoneHo3, Omocdepa); BhIIAIONIMXCA OUOIOTHYECKUX OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHHUAX B
OMOJIOTMYECKON HayKe;
° OBJIAJICHUEC YMCHUSIMH XapaKTePU30BaTh COBPEMCHHBIC HAYYHBIC OTKPBHITHS B OOJACTH OHMOJIOTHH;, YCTAHABIMBATH CBS3b MEXKIY Pa3BHTHEM OWOJIOTHH U
COIMAIPHO-ITUYCCKUMH, SKOJOTHUUYSCKUMH MPOOIEMaMH YeJIOBEYECTBA; CAMOCTOSTEIBHO MPOBOAUTH OMOJIOTHUECKHE MCCIIeIOBaHUs (HaOII0IeHnEe, U3MEPEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE) U TPAMOTHO 0()OPMIISITH TIOJTYU€HHBIE PE3YJIbTAThl; aHATU3UPOBATH U UCIIOIB30BATh OMOJIOTHYECKYIO HH(OPMAIIUIO; TTOJIh30BATHCS
OMOJIOTHYECKOW TEPMUHOJIOTHUEH M CUMBOJIMKOM;

o BOCTIHTaHHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS 3aKOHOMEPHOCTEH KUBOUW MPUPOJIBI, HEOOXOJUMOCTH OEpPEKHOTO OTHOIIEHUS K HEl, COOI0ICHUS
ATUYECKHUX HOPM TPU IPOBEIACHUH OMOJIOTHYECKUX HCCIICIOBAHUN;
o WCIIOJIb30BaHNWE TMPUOOPETEHHBIX 3HAHWW W YMEHUW B TOBCEIHEBHOW JKMU3HU [JIsi OIEHKU TIIOCJIEACTBHUN CBOEH JESATENHHOCTH IO OTHOIICHUIO K

OKpY’KaloIen cpenie, COOCTBEHHOMY 370pPOBbIO; BHIPAOOTKH HABBIKOB SKOJOTUUECKOU KYJIBTYPBI, 0OOCHOBAHMS U COOJIOIEHUS Mep NMPO(HIaKTHKN 3a00JIeBaHI
u BUY-undexumm.

H3veHennsi, BHeceHHbIe B PaGouyio nporpaMmy: miaHupoBaHue Kypca cooTBercTByeT [IpumepHoil mporpamMme cpeinero (oaHOro) odmero oopa3oBaHus Ha
6a30BOM ypoBHe 10 6uosioruu, yuntbiBaer yueOHblil miuan MBOY BCOI Nel4 c. Kamens — Ppi0010B Ha TeKymuid y4eOHbIN rojl, Kypc pacCUuTaH Ha U3y4YeHUE
ouonorun B 11 kiacce B Teuenue 36 Hemenb B roxay. OOmuil o0bemM Kypca 36 yueOHBIX yacoB W3 pacuera 1 wac B Hepemo. ObecrnedyeHre MporpaMMHOTO
MaTepuaia OyieT JOCTUraThes 3a CUET OObEAMHEHUS TEM U CaMOCTOATEIBHOTO U3yUYeHHUs yJallluMuUcs — 3a04HUKaMu. M3yueHue reorpaduu B cTapiieil mkomie Ha
0a30BOM ypOBHE HalpaBJIECHO HA JIOCTHKEHUE CIIEAYIOIINX LIETIeH.

Onwucanue MecTa y4eOHOTO MpeMeTa

I/IsyquHe Kypca «0611121}1 6I/IOJ'IOFI/I$I» OCHOBBIBACTCA HA 3HAHUAX, TTOJTYUCHHBIX YYallIUMUCA IIPU U3YUCHUU 61/IOHOFI/I‘-ICCKI/IX JUCHUINIIMH B MJIAJIINX KJIaccax,
a TaKXKe MPUOOPETCHHBIX HA ypPOKaxX XUMHUHU, (DU3UKH, UCTOPHH, (U3HUECKOW M IKOHOMHYEcKol reorpaduu. Cam mpenmer sBiseTcss 0a30BBIM IS psaa
CHEIHATbHBIX AUCIIUILINH.

B 11 xmacce 0000OmiaroTcss 3HaHUS O KJIETOYHOM YPOBHE JKH3HH, BHIAX KJIETOK M HEKJIETOYHBIX (DOPM JKWU3HHU, PACHIMPSIOTCS IPEICTABICHUS O
CaMOBOCITPOM3BE/ICHNE OPraHU3MOB, TEHETHUYECKUX 3aKOHAX HACJIEICTBEHHOCTH M M3MEHUYMBOCTH, O MHOTO0Opa3WH MOPOA, COPTOB M INTAMMOB OPTaHHU3MOB,
IMOJIYUYCHHBIX YCJIOBEKOM B CCJICKIIUU.

B 12 knacce 0600matoTcs 3HaHUS O KU3HU U YPOBHAX €€ OpraHu3allii, PaCKPhIBAIOT MUPOBO33PEHUECKHUE BOMIPOCH! O MMPOUCXOKACHUN U PAa3BUTHH KU 3HU
Ha 3emuie, 0000IAI0TCA W yTrAyOJsSIOTCS MOHSTHS 00 YBOJIIOIIMOHHOM Pa3BUTHU OPTraHU3MOB.




Kypc Ouonoruu Ha cTyneHu cpenHero (moJaHOoro) ooduiero oOpa3oBaHUs HaNpaBieH Ha (OPMUPOBAHHUE y yYAIIUXCS HEIOCTHOM CUCTEMBI 3HAHHH O )KMBOKH
IPUPOJIE, €€ CUCTEMHOM OpraHM3alyy U 3BOJIIOLNH, I03TOMY IPOrpaMMa BKIKOYAET CBEAEHHs 00 00X OMOIOTHYECKUX 3aKOHOMEPHOCTSX, P OSBIISIOIIMXCS Ha

Pa3HBIX YPOBHSX OpraHU3ALMH )KUBOU IIPUPOJIBI.

DopMEI Opra’Hu3alun 06D330B3T€JIBHOFO nponecca

e METObl TPYNIIOBOI U KOJJIEKTUBHO-PACIPEAETIEHHOM JEATEIbHOCTH yUaIluXcsl, KOTOpasi MOXKET OCYILECTBIIATHCS, B (hOpME pa3BEPHYTO AUANIOTA;

e TPOOJIEMHO-IHATIOTUIECKOE O0YUEHHE;

e  KOJUIEKTUBHO-UCCIIEOBATEIbCKAS AEATEIBHOCTD yUalllUXCs;

e TIPOEKTHAas ACATEIBHOCTh YYAIIUXCS

e B nponecce npenonaBanus Kypca UCHOJIb3YETCs CIAEAYIOIIAs TUIIOJIOTUS YPOKOB IO IUJAKTUYECKOW LIEIM: YPOK M3YYEHUS U MEPBUYHOIO 3aKPEIUICHHUS
HOBOTO y4eOHOTo Marepuaia; YpoK KOMIUIEKCHOTO NPUMEHEHHS 3HAHWH; ypOK O0OOIIEHUS M CHCTEMAaTH3alllud 3HAaHWUH M YMEHHH;, YPOK aKTyalnu3aluu

3HaHUM U YMEHUI; YPOK KOHTPOJISL U KOPPEKIUU 3HAHUA U YMEHUH.
Buasl 1 dopMBI KOHTPOJIISI

KoHnTpoib 3HaHMii ydanuxcs OCyIIeCcTBIsSETCS MPAKTHUYECKH Ha Kaxa0M ypoke. [Ipu 3ToM UCTIONB3YIOTCS pa3inyHble METOBI U (hOPMBI KOHTPOJIS: (PPOHTATBHBIN
OIIPOC, MMCbMEHHBIE YIIPAXKHEHUS U 3aJaHusl, TECTOBBIE YIIPAKHEHUS, TEPMUHOJIOIMYECKUE TUKTAHTBI U T.1. [locne u3yueHns Kaxaoro pasziena OCyIeCTBISETCS
HUTOTOBBI KOHTPOJIb 3HAHUU

3. YH4EBHO - TEMATUYECKOE NNAHUPOBAHMUE MO BUOJ1IOTUA

Paspen/Tema Konunuecrso Konunuecrso
Yyacos NpPaKTUYECKUX
pabor

Ponb 61Monormmn B GopmMmmMpoBaHUM COBPEMEHHOW KapTUHbI MMPa,
NpPaKTUYecKoe 3HaueHne BUOOTMYECKMX 3HAHUI

buonoruna Kak Hayka. MeTtoabl Hay4HOro NO3HaHUA

KnetKka

OpraHusm

WUtoro:




YuyebHo - TemaTnyecKkoe njaaHMpoBaHMe coctassieHo ansa 11 Knacca.
MnaHWpoBaHMe NpeaycMmaTpmBaEeT UCMOb30BaHUE yYebHMKa:

Cusornasos B.U., AradoHoBa W.B., 3axaposa E.T. buonorus. Obwan 6uonorma 10 knacc. M.: ipoda, 2021.

KaJIeH]_IapHO — TemaTuueckoe IVNIAHUPOBAHHE

5. Conepxanue padoyveil IporpaMmmbl

BBEJIEHUE
buonorus — nHayka o xuBoi npupoge. OCHOBHbIE MPU3HAKU KUBOTO. bHOMOTMYecKUEe CUCTEMBbl. YPOBHU OpraHU3allUd >KU3HU. MeToNbl U3ydeHUs
OunoJiornu. 3HaueHne ONOJIOTHH.

Paznen I KJNIETKA — EJJMHULIA )KUBOI'O

Tema 1. XuMH4YecKHii cocTaB KJICTKH
buonornuecku BakHbIE XMMHUYECKHE dJeMEHTHl. Heopranwueckue (MUHEpalbHbIE) cOeAMHEHUs. buomomumepsl. YrieBoasl, aUNuAbl. benku, ux
ctpoenue u pyakiuu. HyknennoBbie kucinotel. AT® u apyrue opraHnueckue COeTuHEHUs KISTKH.

Tema 2. CTpyKkTYypa 1 (PYHKIHH KJIECTKH
PazButue 3nanuii o kierke. Kiierounas reopus.
[uromnaszma. [lnazmarnueckas memOpana. JHaonazMaTudeckas cetb. Komrmuieke ['onbmku u mu30coMbl. MUTOXOHAPUY, TIACTUABI, OPTaHOUIBI JIBHKECHUS,
BKitoueHUs. SAnpo. Ctpoenue u GyHKIUHA XpOMOCOM. [IpoKapHuoOThI 1 SYKapuOTHI.
Jlabopamophwvie pabomoi:
Ne [ «IlpurotoBieHre MUKPOIIPENapaToB KJIETOK pacTeHUH (KoxkHIIbI Jiyka). HabmroneHre masmonusa u Aeria3zMoIn3ay
Ne 2 «CpaBHeHHE CTpOEHUS KIETOK PACTeHUH, )KUBOTHBIX, TPHOOB U OaKTepUii»

Tema 3. O0ecneyenne KIeTOK IHepruen



OOMeH BellecTB M MPEBpaIliEHHE YHEPTUU — CBOWCTBO JKUBBIX opranu3mMoB. dorocunres. [Ipeobpa3zoBanne SHEPrUM CBETa B YHEPTUIO XUMHUYECKUX
cBszell. OOecnieueHne KJIETOK SHEprued 3a CueT OKHCICHHMS OpPraHMYecKUX BEIeCTB 0e3 ydyacTHus KHUCIopoja. buojormueckoe OKHUCIEHHE MPU Y4acTHH
KHCIIOpOJa.

Tema 4. HacnencrBennasi uHGopManus M peajiu3anus ee B KJIeTKe
I'enetnueckas undopmanus. ['en. ['enom. Y nBoenue JIHK. O6pazoBanue nudopmanuonnoit PHK mo matpune JIHK. 'eneTnueckuii koa. buocunres
OEJKOB.
Bupycsl. [Ipodunaktuka CITH/a.

Hemoncmpayuu

CxeMbl, TabIUIIBI, MOJICIH, WJUTFOCTPUPYIOIINE: CTPOCHHE MOJIeKY O0einkoB, Mojekyibsl JJHK, monekyn PHK, nmpokapuoTnyeckoit KIETKH, KIIETOK )KUBOTHBIX H
pacTeHuii, BUpycoB, XpoMocoM; yaBoenue monekyn JJHK; Tpanckpuniuio; reHeTndeckuii KoJ1; OMOCHHTE3 OENKOB; OOMEH BEIIECTB M MPEBpAIlICHUs SHEPTUU B
kietke; ¢potocunres. Junamudeckue nocobust «bruocunres 6enkay, «CTpoeHne KIESTKI.

Jlabopamopuwie pabomot
1. HabGumoieHne KJIETOK pacTeHUH U )KMBOTHBIX 110 MUKPOCKOIIOM Ha TOTOBBIX MHKPOIIpPENapaTax U UX OMNHUCAHHUE.
2. [IpuroToBiieHUE ¥ ONTMCAHKE MUKPOIIPEIIAPATOB KICTOK PACTCHU (KOXKHUIIA JTYKa).
3. CpaBHEHHUE CTPOCHHUS KIIETOK PACTEHUI, )KUBOTHBIX, TPUOOB U OaKTEpUH.
4. HaGmroieHue Mmia3MoiIn3a U JerIa3MoiIn3a B KJIETKaX KOXKHUIIBI JTyKa.

Paznea I PASMHOKEHUE U PA3BBUTHE OPT’TAHN3MOB

Tema 5. PazMHOKeHHE OPraHU3MOB
Henenue knetku. Muro3. becrionoe u nonosoe pazmuoxxenue. Meiio3. OOpa3oBaHue MOJIOBBIX KJIETOK U OIUIOI0TBOPEHHUE.

Tema 6. UnguBuayaibHOe pa3BUTHE OPraHU3MOB

3apoplieBoe 1 MOoCTIMOPHOHATIBLHOE Pa3BUTHE OPraHU3MOB. BiiusiHIE aaKorosisi, HUKOTHHA U HAPKOTUYECKUX BEIIECTB Ha pa3BUTHE 3apO/IbIIia
yenoBeka. OpraHu3M Kak €JMHOE LENOE.
Jlemoncmpayuu

Cxembl, TaOIHIIbI, TPAaHCHIAPAHTHI U yueOHbIe (PMIIbMBI, WIUTIOCTPUPYIOIINE: AeJICHNE KIETKU (MUTO3, MeH03); CLIOCOOBI OECIIONOro Pa3sMHOKEHUS;

(dbopMHpOBaHNE MYKCKHX U )KEHCKHX IOJIOBBIX KJIETOK; OIIOJIOTBOPEHHUE Y PAaCTEHUH U )KUBOTHBIX; HHAUBUYaIbHOE Pa3BUTHE OPraHU3Ma; B3aUM OBJIHMSIHHE
yacTeil pazBuBatolierocs 3apojpia. /J{unaMmudyeckoe nocobue «/lenenue kietku. MuTto3 u meiio3». Copycbl KOMHaTHOTO MarOpoTHUKA (Hedposienuca uin
aauaHTyMa).



Pazngea III OCHOBBI 'TEHETHUKU U CEJIEKIIUN

Tema 7. OCHOBHBbIE 3AKOHOMEPHOCTH SIBJIEHU HACJIEICTBEHHOCTH
['eneTnKka — HayKa O 3aKOHOMEPHOCTSIX HACIEICTBEHHOCTH M HM3MEHYHMBOCTH OpraHm3MoB. MoHormOpunHoe ckpemmBanue. [lepBbiii u BTOpOii
3akoHbl Menzens. I'enotun n ¢genorun. AmnensHble rensl. JuruOpunHoe ckpemuBanue. Tperuil 3akoH Menaens. XpoMOCOMHasi TEOpUsl HACleICTBEHHOCTH.
I'enetuka nona. Ilonossie xpoMocomsl. HaciaenoBanue, ClieINIEHHOE € TI0JIOM.
Jlabopamopnas paboma Ne 3 «PernieHre reHeTUYECKHUX 3a/1a4»
Tema 8. 3aK0HOMEPHOCTH U3MEHYUBOCTH
MoaudukanuonHas M HacjeICTBEHHas W3MeHUYMBOCTh. KoMOMHAaTHBHAs M3MEHYMBOCTh. MyTallMOHHAs M3MEHUYUBOCTb. 3aKOH TI'OMOJIOIMUYECKUX
psnoB HacneacTBeHHON m3meHunBocTH H. M. BaBunoBa. HacnencTBeHHass M3MEHUMBOCTE 4enoBeKa. JleueHne u nmpeaynpexieHne HEKOTOPBIX HAacJIeICTBEHHBIX
OoJie3Hel yenoBekxa.
Jlabopamopnas paboma Ne 4 « I3MeHUNBOCTb, IOCTPOECHNE BaPUALIMOHHOTO psifia U BapHallMOHHON KpUBO»
Tema 9. 'eneTuKa U ceJIeKIUA
OpoManiHiBaHUe KaK HadyaJabHBIN ATan cenekuuu. Yuenue H. V. BaBunoBa o neHTpax NpouCX0XACHUS KYIbTYPHBIX pacTeHUI. MeTo bl
COBPEMEHHOM celeKIuu. Y cnexu cenekuuu. ['eHHas n kinetounas nHxeHepus. Kiionnposanue.

Llemoncmpayuu
Cxewmsl, Tabmuupl, Gororpaguu u repOapHbIC MaTEepUAIbl, WUIIOCTPUPYIONIHE: MOHOTHOPHIHOE CKpPEIIMBAHHE;, JAUTHOPUIHOE CKPEIIMBAHHE, TEPEKPECT
XpOMOCOM; HEMOJHOE JOMUHUPOBAHUE; HACIECOBAHKE, CLICTITICHHOE C MOJIOM; MyTalluu (pa3indHbIe OPObl COOAK, YACTUYHBIA aTbOMHU3M U HEOOBbIYHas (opMa
JUCTHEB Y KOMHATHBIX PACTEHHH, €CIIM €CTh BO3MOXXHOCTb — KYJIBTYPhl MYTAaHTHBIX JIMHUA JP030(uUIIbI); MOAU(DUKAIIMOHHYIO H3MEHUHMBOCTH, IIEHTPHI
MHOT000pa3usi U MPOUCXOXKICHUSI KyIbTYPHBIX PACTCHHI; MCKYCCTBEHHBIH OTOOpP; TMOpUAM3AIINIO; UCCIENOBAaHUS B 00JIacTH OMOTeXHOJOoruH. JmHaMudeckoe
nocobue «Ilepexpect xpomocomy». CeMeHa ropoxa ¢ pa3HbIM (DEHOTUTIOM (TJTIAJKUE, MOPIIUHKUCTHIEC, )KEIIThIE, 3EJICHBIE).

Jlabopamopuwie pabomot

1. CocraBieHne NpocTeHInX CXeM CKpELIBaHHUS.

2. Pemenne reHeTHYECKHX 3a/1a4.

3. I3MeHYUBOCTH, IOCTPOEHUE BAPHALIMOHHOTO Psia U BapUaAllMOHHON KpUBOI (Ha mpuMepe repOapHbIX 00pa3I0B WM )KUBBIX JIUCTHEB JIEPEBbEB, KPYITHBIX
CeMsIH PACTCHMH, KIIyOHEeH, JIyKOBUI] U T. I1. WJIK Ha IPUMEPE CPABHEHUS aHTPOIIOMETPUYECKUX [TOKA3aTeNeH IKOJbHUKOB).

4. MoaudukanoHHas U3MEHUYNBOCTD (M3y4eHHEe ()EHOTUIIOB MECTHBIX COPTOB pacTeHUil Ha repOapHbIX 00pasuax).

6. TPEBYEMBIE PE3YJIBTATHI U3YUYEHUSA YYEBHOI'O IPEJIMETA

B pesynbrare nzyuenus kypcea 6uonoruu 11 kinacca yyammecs JOTKHBI
3namo /nonumams
cmpoeHue buono2uyeckux 00beKmoa: KIeTKH; BUIA M SKOCUCTEM (CTPYKTYpa);




YMETH

00vACHAMb: PONb OHONOIMM B (OPMHUPOBAHUM HAYYHOIO MMPOBO33PEHMS; BKJIAJ OHOJIOIMYECKHMX TEOpHi B (OPMHPOBAHHE COBPEMEHHOMN
€CTECTBEHHOHAY4YHO! KapTHUHBI MUPA; €AUHCTBO KUBOW U HEXKUBOU IIPUPOABI, POJACTBO KUBBIX OPraHU3MOB; B3aMMOCBSI3M OPTAaHU3MOB U OKPYKAIOLIEH CPEJIbI;

6b16/14Mb MPUCTIOCOOICHNS OPraHU3MOB K cpejie 00MTaHus

cpasHuéamy: ONOIOTNIECKUE OOBEKTHI (XUMUUECKHNA COCTAB TeJ JKUBON M HEKUBOU IPHPOIBI), IPOLIECCH (TI0JIOBOE U OECIIONI0E Pa3sMHOKEHUE) U JIeNaTh
BBIBO/Ibl HA OCHOBE CPaBHEHMS;

AHATU3UPOBAMY U OYEHUBAMb PA3ITUYHBIC TUIIOTE3bl CYLHTHOCTH KU3HH, IPOMCXOKACHUS )KU3HU U YEIIOBEKA

Haxooums UH(POPMAIMIO O OMOJOTMYECKUX OOBEKTAaX B Pa3IMYHBIX MCTOUHUKAX (Y4eOHBIX TEKCTaX, CIIPABOYHMKAX, HAYYHO-MOMYJSPHBIX U3AAHUSX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHET) U KPUTUYECKHU €€ OLIEHUBATh;

UCTIONIb30BaTh MPHOOPETEHHbIE 3HAHUS U YMEHUs B NMPAKTUYECKON JEATENbHOCTH U TOBCETHEBHOM >KU3HM IJIS: COOJIIOJICHNs TTPaBUJI TIOBEJICHUS B

IIPUPOJIHOM Cpelie.

3HATh /MTOHUMATh

OCHOBHbIE NONI0ICeHUs: OMOTOTUUECKUX TEOpHid (KJIETOYHAs ),

cmpoenue OUONI02UeCKUX 00beKmMOo8. KIIETKU; TEHOB U XPOMOCOM;

CYWHOCMb OUONI02UYeCKUX Npoyeccos. Pa3MHOKEHHE, TPEBPAIICHHs SHEPTUU B IKOCHCTeMax u Ouocdepe;

6K1a0 evroarowuxcs yuenvix (P. I'yk, P.Bupxos, K. bap, M. Illnetinen, T. I1IBanH) B pa3BuTHE OMOJOTHIESCKON HAYKH,

OUONOCUYEeCKYI0  MEPMUHONO2UI0  TIUTONIOTUS,, THAPOMUIbHBIE COCNUHEHHS, TUAPOPOOHBIE COENWHEHHS, MHKPOIIEMEHTHI, MaKpPOAJIEMEHTHI,
VIBTPAMUKPOIIEMEHTBI, OHOTIOJIMMEPHI, TIOJHITCTITHIBI, 3YKAPUOTHI, IIPOKAPHUOTHI, TAIUTIOUTHBIA HA00P XPOMOCOM, TOMOJIOTUYHBIE XPOMOCOMBI, JTUTLTIOMIHBIA HA0OP
XpOMOCOM, KapHOTHI T€H, MaTPUYHBIM CHHTE3, TPUILIET, TPAHCKPHUIIMS, TPAHCISINSA, BUPYC, TOMEOCTa3, OPraHU3M, METa0OIu3M, JUCCUMUIISINS, OpO’KEeHUE,
TJTUKOJTN3, ACCUMILISIINS,

YMETh

00bsICHAMb: POITL OHWOJIOTMM B (POPMUPOBAHWU HAYIHOTO MHPOBO33PCHHUS;, BKJIAJl OWOJIOTMYECKHX TeOopuid B (HOPMHUPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA; €IUHCTBO KUBOM U HEXKHUBOU MPHUPOJIBI, POJICTBO KUBBIX OPTraHHU3MOB;

pewamsb dIEMEHTapHbIC ONOXUMHUUYCCKHEC 3aa49H;

cpasHugamy: OUONOTHYECKHE 00BEKTHI (XUMHUYECKHI COCTAB TEJ )KUBOU M HEXKUBOU MPUPOIbI) U JI€IaTh BEIBOJIBI HA OCHOBE CPaBHEHUS;

Haxooums WHHOPMAIHIO O OMOJIOTHYECKUX OOBEKTAaX B PA3IMYHBIX MCTOYHHKAX (y4€OHBIX TEKCTaX, CIPAaBOYHHMKAX, HAYYHO-TIOMYJISIPHBIX W3JIAHUSX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHET) U KpUTHUYECKHU €€ OlEHUBATh;

UCIMOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHUS B IPAKTUUECKOM NESATEIbHOCTH U TIOBCEAHEBHOM MKU3HU JUIS:

coOmrofeHus] Mep MPOGUIAKTHUKY OTPABICHUI, BUPYCHBIX U JAPYruX 3a00JIeBaHMIA, TPABIII MOBEACHUS B MPUPOIHON CpeJie; OKa3zaHUs MEepBOM MOMOIIU
IIPH MPOCTYIHBIX U APYTUX 3a00JICBAaHMX, OTPABICHUH TUIIICBBIMU TIPOTYKTAMH;

3HaTh /MOHUMATh

CYWHOCMb OUONI02UYECKUX NPOYeccos. PAa3MHOKEHHE, OTUIOIOTBOPEHNE,

OuoNO02UYECKYI0 MEPMUHONOUIO U CUMBOIUKY FKU3HEHHBIHN LIUKJI, IOJI0BOE pa3MHOXKEHHUEe, Oecronoe pa3MHOXKEHHE, TaMETOTeHe3, OBOTEHE3, CIIEPMAaTOreHeE3,
OIJIOJIOTBOPEHHE, IBOIHOE OIUIOIOTBOPEHUE, BHYTPEHHEE U HAPYKHOE OIUIOI0TBOPEHUE, OHTOT€HE3, IMOPHUOTEHE3;




YMCTb
00vACHAMD! POACTBO JKHMBLIX OPraHU3MOB; OTPpULATCIBHOC BJIMUAHUC AJIKOI'OJIsI, HUKOTHHA, HAPKOTHUYCCKUX BCHICCTB HA PA3BUTUC 3apPObIIIa YCIIOBCKA,

BJIMAHUC MYTArcHOB Ha OPraHu3M YCJIOBCKA, SKOJOTHUYCCKHUX (I)aKTOpOB Ha OpraHru3MblI;

cpasHueams. OMoJI0rHYECKHE OOBEKTHI (SapOI[BIH_II/I YCJIOBCKAa U APYIrUX MIICKOIIHUTAOIHUX, ITOJIOBOC U Oecmolioe paBMHO)KeHI/Ie) N ACJIaTh BBIBOJBI Ha

OCHOBE CPaBHEHMSI,

HAX00UMb I/IH(l)OpMaI_[I/IIO 0 OMOIOrMYecKUX OOBEKTax B PaA3JIMIHBIX MCTOYHHKAX (y‘le6HBIX TEKCTax, CIIPAaBOYHUKAX, HAYUHO-IIOIIYJIAPHBIX H3OaHHAX,

KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax HTEepHET) 1 KpUTHUYECKH €€ OIICHUBATD;

HCII0JIB30BAaTh HpI/IO6peTeHHBIC 3HAaHWA U YMCHHS B HpaKTquCKOﬁ JIESATEIIbHOCTH U ITOBCEIHEBHOM JKU3HU IS

coOuroIeHHst Mep MPO(GMIAKTUKA CTPECCOB, BPEIHBIX MPUBBIUEK (KypeHHE, aTKOTOJIN3M, HApKOMAaHUs ); TPAaBUJI MMOBECHUS B TIPUPOTHON Cpele;
OLIEHKH 3TUYECKHX aCleKTOB HEKOTOPBIX UCCIIEI0OBAaHUN B 001aCTH OMOTEXHOJIOTUH (KJIOHUPOBaHHUE, HICKYCCTBEHHOE OIJIOZIOTBOPEHHUE).

3HaTh /MOHUMATh

OCHOBHbLE NOJI0JMCEeHUSA 3aKOHOB F.MeHI{eJ’IfI, 3aKOHOMepHOCT€I71 N3MCHYUBOCTH,
cmpoerue ouonocuyeckux 06veKkmog. T€HOB U XPOMOCOM;

exnaod svloarouguxcs yuenvix(l'. Menoenv, T Mopean, H. 1. Basunos, .B Muuypun) B pa3BUTHE OMOJIOTMUYECKON HAYKH;
OMOJIOTHYECKYI0 TCPMHHOJIOTHIO M CUMBOJIMKY T€HETHUKa, T€H, FCHOTHUI, H3MEHYMBOCTh, HACIICJICTBCHHOCTh, (DEHOTHII, aJUIeIIbHBIC TI'€HBI, TOMO3UIOTa,

rérepo3urora, I{OMI/IH&HTHBIﬁ IMPpU3HakK, MOHOFI/I6pI/I}1HOC CKpCIIMBaHUC, pCHCCCHBHLIfI IMpU3HaK, HI/IFI/I6pI/IHHOC CKpCIIMBAaHUEC, TIpyIllia CHOCIJICHUSA, TI'CHOM,

TOMOTraMETHBIN I10JI, l"eTepOl"aMeTHHﬁ I10JI, HOpMa PCaKIH, HACICACTBCHHLIC 3a6OJ'ICBaHI/I$I, CCJICKI U, COPT, IITaMM, IIOpOAA, 6I/IOTeXHOJ'IOl"I/IH, T'CHHAasd UHKCHEPH,
KIIOHUPOBAHUEC, TPAHCTCHHBIC OPTaHU3MBbI;

YMETb
00bsiCHAMb: PONb OMOJOrMUM B (OPMHUPOBAHMM HAay4YHOTO MHUPOBO33PEHUS; BKJIAJ OHMOJIOTMYECKMX TeOopud B (HOPMUPOBAHHME COBPEMEHHOMN

eCTeCTBCHHOHay‘IHOﬁ KapTUHBI MHUpA, OTPULATCIBHOC BJIMAHUC aAJIKOT'OJIA, HUKOTHHA, HAPKOTUYUCCKUX BCIICCTB HA PA3BUTUC 3apOAbllia YCJIIOBCKA;, BJIMAHUC

MyTareHOB Ha OpPraHU3M YEJIOBEKa, SKOJOTHYECKUX (DAKTOPOB HA OPraHU3MBI, MPUUMHBI HAPYIICHWH Pa3BUTHS OPTraHU3MOB, HACIEACTBEHHBIX 3a00JICBaHUM,
MYTaLHH,

cpene;

pewiamsb dEMEHTapHble OMOJIOrMYECKUE 3a]Ja4H; COCTABIIATH 3JIEMEHTAapPHbIE CXEMBbI CKPEILIMBAHUS
8b1416/151Mb NCTOUHUKU MYTareHOB B OKpY’Kalolllel cpesie (KOCBEHHO);
cpasHugams. OUOIOTUYECKHE OOBEKTHI, TPOLECCHl U JIeNaTh BHIBO/IBI HA OCHOBE CPAaBHEHMUS;

anaaiusupoeams U OYyeHueambs r100aJbHBIC SKOJIOTHYSCKHE Hp06JICMI:I U NyTU UX PCHICHUA, MMOCICACTBUA COOCTBEHHOMU ACATCIBHOCTU B 0pr>1<afomei/'1

HAxXo0umow HH(bOpMaL[I/IIO 0 OMOJIOrMYECKHX O00BbEKTaxX B PA3JIMIHBIX HCTOYHHKAX (y‘-ICGHLIX TCKCTAX, CIIPABOYHHKAX, HAYYHO-IIOIIYJIAPHBIX U3OaHUAX,

KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHET) U KPUTUYECKU €€ OLICHNUBATh;

UCTI0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON I€ATEIbHOCTH U IOBCETHEBHOM KU3HU JUIA:
coOiroeHHs Mep NPOPUIAKTUKU BPEIHBIX MPUBbIUEK (KypEeHHUE, aTKOTOJIU3M, HAPKOMaHHMS ); IPaBUJI OBEJACHUS B TPUPOTHON CPEE;
OLIEHKU 3TUYECKHX aCleKTOB HEKOTOPBIX UCCIIEIOBAaHUN B 00J1aCTH OMOTEXHOJIOTUH (KJIOHUPOBaHHE, HICKYCCTBEHHOE OIJIOZIOTBOPEHUE).



7. NMepeyeHb yuebHO-MmeTOAMUYECKOrO obecneyeHusn

Jlureparypa

1. bop3oga 3.B, Jlaraes AM. [lugaktuueckue Matepuaisl 1o ouonoruu: Meroauueckoe mocoowue. (6-11 ki) - M: TL «Cdepar, 2005. — 126¢.

2. JIepuep I'.1. O6mas 6uonorus (10-11 xmaccer): [loaroroska k EI'D. KontponbsHsie u camocrositenbhbie pabotsl/ .M. Jleprep. — M.: Dkemo, 2007. —
240c.

3. Mapkuna B.B. O6mas 6uonorus: yaedHoe nmocooue/ B.B.Mapkuna, T.FO. Taraperko-Ko3muna, T.I1. [Topagosckas. — M.: JIpoda, 2008. — 135c.
4. CusornazoB H.U., Aradponosa N.b., 3axaposa E.T. OGmias 6uonorust. bazoserit ypoenb. 10 — 11 kmacc. — M.: Ipoda, 2005. — 354c.

5. Oxonorus: Cuctema 3a1aHuil 111 KOHTPOJISt 0053aTeTbHOTO YPOBHS MOJATOTOBKHU BBIMYCKHUKOB cpeaneit mkomnsl/ ABT. B.H. Ky3nenos. - M.: Benrana-
I'pad, 2004. — 76c.

6. Okonorus B sxkcnepuMenTax: 10 — 11 kimaccel: MeToanueckoe nocodue. — M.: Benrana-I'pad, 2006. — 234c.

HNHurepHeT-MaTepuabl

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. ITogbopka HWHTEpHET-MAaTepHaaoB I y4HTElIed OHOJIOTHH [0 pa3HbIM OHOJOTHUYECKUM

JUCHHUITIIIMHAM.

http://charles-darvin.narod.ru/ Dnextponnsie Bepcun npousseaenuii Y./ Jlapsuna.

http://www.l-micro.ru/index.php?kabinet=3. Mudopmarus o mkoapHOM 000pyIOBaHUY.

http://www.ceti.ur.ru Caiit LleHTpa 3K0J0THUECKOro 00yUeHHs U HHPOPMAIIUH.



http://www.gnpbu.ru/
http://charles-darvin.narod.ru/
http://www.l-micro.ru/index.php?kabinet=3
http://www.ceti.ur.ru/

http://school-collection.edu.ru Enunast kosuiekius niudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.

8. Cnucok gureparypbl

1. CuBornasos B.U., ArapoHoBa W.B., 3axaposa E.T. buonorus. Obwas 6uonorma 10 knacc. M.: ipoda, 2021.

2. buonorus. O6mmas 6uonorust. 10-11 kmaccer: yue0. s o0meo0pa3oBaTenbHBIX YapexaeHuii: 6a3zossiid yposens / [[[.K. benses, I[1.M. boponun, H.H.
Boponnos u np.] nox pen. JI.K. bensiea, I'.M. Isimmuia; Poc. akaa. nHayk, Poc. akaa. ob6pazoBanus, u3a-so «lIpocsemenuey. — 12-e uza. — M.:

[Ipoceemenue, 2008


http://school-collection.edu.ru/
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