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OBPA3OBATEJIBHBIE PE3YJIBTATHI KYPCA
B xoJie npoxoxaeHus Kypca yueHUK HayuuTCs:

. OOBSCHATH: POJIb OMOJOTHH B (DOPMHPOBAHMHM HAYYHOTO MHUPOBO33PEHHUS; BKJIAJ OUOIOrMYECKUX TEOpui B (OPMUPOBAHUE COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTHHBI MHPA; €IWHCTBO >KMBOW U HEKHUBOW IMPUPOJBI, POJCTBO KUBBIX OPraHU3MOB; OTPUIIATEIHLHOE BIUSHUE aJKOTOJIS,
HUKOTHHA, HAPKOTHYECKHX BEIECTB HA Pa3BUTUE 3apOJIbIllIa YEJIOBEKa; BIMSHHE MYTareHOB Ha OpraHU3M YeJlIOBeKa, SKOJOTMYEeCKHX (PaKTOpOB Ha
OpraHU3MbI; B3aUMOCBSI3M OPTraHW3MOB U OKPYXAIOLIEH CpeIbl; MPUYUHBI HBOJIOIWH, M3MEHAEMOCTH BUJIOB, HAPYIICHUH Pa3BUTHS OPTaHU3MOB,
HACJIEICTBEHHBIX 3a00JI€BaHM, MyTallUii, yCTOMUYUBOCTH U CMEHBI SKOCUCTEM; HEOOXOIUMOCTH COXpPaHEHHsI MHOr000pa3us BUIOB;

. peliaTh dJIEMEHTapHbBIC OMOJIOTUYECKUE 3aauH; COCTABIIAThH SJICMCHTAPHBIC CXEMBI CKPEIIUBAHUS M CXEMBI IIEPEHOCA BEIIECTB U DHEPTHH B
aKocucTeMax (e MTUTaHHUs );

. OIHMCHIBATH 0COOEH BUIOB 110 MOP(OJIOTHICCKOMY KPUTEPHIO;

. BBISIBJIAT TIPUCIIOCOOJICHUST OPTaHU3MOB K Cpelie OOMTaHWs, UICTOYHUKHA MYTareHOB B OKpYKarolleld cpene (KOCBEHHO), aHTPOIOT'CHHBIC
W3MEHEHHUS B SKOCHCTEMAaX CBOCH MECTHOCTH;

. CpaBHHMBaTh: OHONOTHYECKHE OOBEKTHl (XMMHMUYECKUW COCTaB TeNl JKMBOM M HEXKHUBOW TMPUPOABI, 3apOABIIIM YelOBEKa M JIPYTUX

MJIEKOITUTAIOIINX, TPUPOHBIE IKOCUCTEMBI M arpO’KOCHUCTEMBI CBOEH MECTHOCTH), MPOIECCHl (€CTECTBEHHBIM M MCKYCCTBEHHBIH OTOOp, IMOJIOBOE M
Oecrionoe pa3MHOXKEHHE) U IeTIaTh BHIBOABI HA OCHOBE CPaBHEHHS;

® AHAJIIM3UPOBATL U OLUCHHBATH PA3JIMYHBIC TUIIOTC3bl CYIHHOCTU KHU3HH, INPOUCXOXKIACHUSA KHU3HU U YCJIOBCKA, I100aJbHBIE DKOJIOTHUECKHE
HpO6HeMH " IIYTH UX pCUICHUS, ITOCIICACTBUA COOCTBEHHOM ACATCIBHOCTU B Opr)KaI-OI_I_Ieﬁ cpeac;

® HU3y4aTb USMCHCHUS B SKOCUCTCMAX Ha OMOIOTUYECKUX MOACIAX,

° HaxoauThb I/IHq)OpMaI_II/IIO 0 OHMOJIOTMYECKHX OOBEKTaX B Pa3JIMUYHbIX MCTOYHUKAX (y‘IC6HHX TCKCTAX, CIIPABOYHUKAX, HAYYHO-IIOIIYJISIPHBIX

U3JIaHUSAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax IHTepHET) U KpUTUYECKHU €€ OLIEHUBATh;
UCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUUECKOM JesTeTbHOCTH U MIOBCEIHEBHOM )KU3HU JUISL:

. co0oaTh KOMIUIEKC Mep NpOo(UIAaKTUKU OTpaBJI€HUH, BUPYCHBIX W JPYTUX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPHUBBIUEK (KypeHHE,
QJIKOTOJIM3M, HAPKOMAaHU ); TIPaBUJI TIOBEJEHUS B IPUPOJIHOM CpENE;
. METOJIaM OKa3aHHs MEepPBOM MOMOIIM MPH MPOCTYIHBIX U APYTUX 3a00J€BaHUSAX, OTPABIECHUU MUIIEBHIMU MPOAYKTaMU; OLUEHKHU STUYECKHX

ACIICKTOB HCKOTOPLBIX HCCJIeIOBaHUM B 00J1acTH OMOTEXHOJIOTHU (KJ'IOHI/IpOBaHI/IC, HCKYCCTBCHHOC OHJ'IO,Z[OTBOpCHI/IC)



TeMbl Kypca U KOJTHYECTBO YaCOB

Ne TeMblI Tema Kou-Bo yacos IIpeanosiaraemslii pe3yJabTar (IIPOAYKT)
H3Y4YCHUHA TEMbI
1 OpraHu3MeHHbIH YPOBEHb KU3HU 14 yacoB COOpHUK reHeTUYECKUX 3aa4
2 Knerounslif ypoBeHb 6 yacoB I'pynnosas pabora.
OpraHu3aluy KU3HU Co3znanue )XUBbIX MoJieseH
«Knerka»
«MHUTO3 ¥ MENO3»
3 MouekynspHbIi ypOBEHB KU3HU 10 yacos CxeMbl OCHOBHBIX ITPOLIECCOB
«MOnexyiIsIpHOro ypoBHI»
4 O600mmenue 4 gaca -




Kanenaapublid miian

Tema 1: Opranu3MeHHbIii ypoBeHb :ku3Hu: (14 yacoB)

Ne
ypo- Tema ypoka
Ka /
(Ne IIpeameTHbIe pe3yIbTaThI MertanpeameTHbie pe3yJibTaThl
ypoka
B
rofy)
1. OpraHu3MeHHBIH YPOBEHb KU3HU U €r0 POJIb B OcoO6eHHOCTH OPraHU3MEHHOT'0 YPOBHS CocTaBiiTh ONOPHBIE KOHCTIEKTHI
npupoje. OpranusMm kak duocucrema. opranusanuu xxu3Hu [lonstue 00 Bo1sBasiT OCOOEHHOCTH
OpraHu3Me, CBOICTBa OpraHusmMa OpPraHU3MEHHOI'0 YPOBHS
OpraHMu3aI1H KU3HU
OmnpenensiTe CBONCTBA OPraHU3Ma
2. [Ipoueccel KU3HEAEATENbHOCTH MHOTOKIETOUHBIX | OCOOEHHOCTH OJTHOKJIETOUHBIX U OxapakTepu30BaTh MPOLIECCHI
OpPraHU3MOB. MHOTOKJIETOYHBIX OPTaHU3MOB KHU3HEJEATEIBHOCTH
OcHOBHBIE MPOIIECCHI, TPOUCXOAIIHIE B MHOTOKJIETOYHOTI'O OpraHu3mMa
OpraHu3Me
3. Pa3mHOXeHMe opraHuzMoB 3HaueHue pa3MHOKEHUS BoIsBIsATE 3HaUEHME U POJIb
Posb 6ecrosioro u noyioBoro pa3MHOKEHUST | pa3MHOXKEHMS B )KMBOM NMPUPOJIE
B JKMBOM MIPUPOJAE
[lonsTHE 1012 ¥ TIOJIOBBIX IPU3HAKOB
OopraHusma
4. Onog0TBOPEHKE U €T0 3HAUYEHUE. [TonsTHE OMIIOAOTBOPEHNUS OmnpenensTs U 1aBaTh
Bunel 1 criocoObl O110/I0TBOPEHUS Y XapaKTePUCTUKY OCHOBHBIM
pacTeHH 1 )KUBOTHBIX TUIIAM OIJIOJJOTBOPEHHUS
Ponb omuiogoTBOpeHus B )KUBOW MPHUPOJIE
S. Pa3BuTHe OpraHu3MoB OT 3apOKIEHUS 10 CMEPTH [lonsTHE pa3BUTHS KUBBIX OPraHU3MOB OOBACHATDH MPOLIECCHI,

(oHTOTEHE3).

(oHTOTCHE3E)
Craguu SMOpPHOHATHHOTO U

MIPOUCXOISTIINE B TIEPHOIBI
IMOPUOHAIILHOTO U




MOCTIMOPHOHAIIBHOTO Pa3BUTHUS
Craguu B3pociaoro opraHusmMa

HOCTAMOPHOHAIBHOTO PAa3BUTHS
CpaBHMBaTh YMOPHOHATILHBIN U
HOCTAMOPHOHAIBHBIN 3Tall
OHTOT€HE3a

6. W3 ucropun pa3BUTUS T€HETHKH. HcTopuro pa3BUTHsI FTeHETUKU, OCHOBHBIE [IpuMeHsTH reHeTn4ecKue
JTanbl CTAHOBJIEHUS HAYKH TEPMUHBI
OcHoBHbIe paboThl I'. Mennens
7. I'eneT4ecKkne 3aKOHOMEPHOCTH, OTKPHITHIE [ OcHoBHble paboTel I'. Mennens BoisiBasiTE OCOOEHHOCTH
Mennenem. PackpbITh CyIIHOCTH OCHOBHOT'O METOJIa MOHOTHOPHUHOTO CKpEIUBaHUS
TFE€HETUKHU — THOPUI0JIOTHYECKOTO. Pemats renernueckue 3aiauu
OOBACHUTH IUTOJIOTUYECKHE OCHOBBI
pacIuerneHus.
8. JlurubpuiHoe cKperBaHue. [uTonornyeckue OCHOBBI U [TpumeHUTH 3HaHUS 00 OCHOBHBIX
CTaTUCTHYECKYIO IPUPOJTY 3aKOHA 3aKOHOMEPHOCTSIX HacJe0BaHUs
HE3aBHCHUMOI0 KOMOMHUPOBAHUS MIPH pEeIICeHUH T€HETUYECKUX
MIPU3HAKOB. 3aja4
9. Pemenue 3ai1a4 Ha TUrHOPUIHOE CKpELBAHHUE OTtpaboTka O0IIKX MPUHIUIIOB PEIICHUS U
oopMIIeHHs TeHETHUECKUX 3a1a4
10. I'enernka nosa u HacieA0BaHUE, CLETNIEHHOE C CdhopmupoBaTh 3HaHUS O XPOMOCOMHOM [TpuMeHUTH 3HaHUS 00 OCHOBHBIX
nosiom. HacnenctBenHble 001€3HN YeloBeKa. MEeXaHHU3Me OIpeIeTIeHHUsI M0a. 3aKOHOMEPHOCTSIX HACJIeI0OBaHUs
IIPY PEIIEHNUN TE€HETUYECKUX
3a/1a4
11. Pemenue 3amau OTtpaboTka OOIIKX MPUHITUIIOB pelieHus u | Penenue 3anad.
oopMIIeHHs TeHEeTUYECKUX 3a/1a4
12. HacnencrBenHble 00s1e3HN YeIOBEKa. [To3HakOMUTH ¢ ayTocoMaMt U MOJIOBBIMUA | OOBSICHUTH IPUYMHBI
MHosxecTBEeHHOE JIefICTBUE reHa. XpOMOCOMaMH, COOTHOIIIEHHUEM TIOJIOB Y BO3HUKHOBEHHUS HEKOTOPBIX
KUBOTHBIX U Y€JIOBEKa. TeHETHYECKUX OOJIe3HeH,
Oco0eHHOCTH TeHETUKH YeJIOBEKa CLIETUIEHHBIX C IOJOM.
I'eHHBIE M XPOMOCOMHBIE OOJIE3HH
13. N3MeHunBOCTh MPU3HAKOB OpraHU3Ma U €€ TUIIbI. [ToHsiTHE U3MEHUNBOCTH OTnuuaTh U 1aBaTh

Ponp u3amenunBoCTH
Buael n3MeHYHNBOCTH

XapaKTCPUCTHUKY BUIaM
U3MCHYNBOCTH




Tunbl MyTanuii, UX posib B AKUBOU MPUPOJIE

14, I'eHeTHUecKkre OCHOBBI celeKIUK. BKas CdhopmupoBaTh 3HaHUS 00 OCHOBHBIX [IpuMeHUTH 3HAHUS O METOJIAX
H.M.BaBunoBa B pa3Butue cesieKuuu. JJOCTHXKEHUsT | METOJIax CEJEKIMU pacTeHHil. PacKpbITh cenekiuu. Onpenenars pojb
OHMOTEXHOJIOTUU U STUUECKUE ACIIEKTHI e posib U.MuuypuHa B CeJIEKIIUU PACTCHUH, OHMOTEXHOJIOTHUU
HUCCIIEJOBAHUN. pons H.M.BaBuiioBa B pacTEeHHEBOCTBE.

IlonsiTe OMOTEXHOJIOTHH U TEHHOM

WH)XCHEPUU

CoBpeMeHHbIE aCTIEKThI

OMOTEXHOJIOTHYECKUX HCCIIENOBAHUI
Tema 2: KiteTouHblii ypoBeHb OPpraHu3anuu ;ku3Hu: (6 4acos)

15. [HapctBo Bupycel. Bupycel u BUpyCHbIE Oco0EeHHOCTH KJIIETOYHOTO YPOBHS CocTaBisTh ONMOPHBIE KOHCIIEKTHI

3a00/1eBaHus. opranuzanuu xu3Hu. llonarue o Bupycax | BeIiBasSTh ocoOeHHOCTH
U BUPYCHBIX 3a00JIeBaHUI KJIETOYHOT'O YPOBHS OpraHU3alNH
Crpoenue Bupyca *u3HU. OOBSACHUTH POJIb
BUPYCHBIX 3a00JIeBaHUN
[IpuMeHaTH 3HAaHUA B BUpyCax B
JKU3HHA

16. Kiierounslii ypoBeHb OpraHU3aliy KUBOU DBOJIIOLIMIO TEPBUYHOM KIETKU OxapakTepu30BaTh OCHOBHBIE
MaTepuH, €ro pojb B MPUPOJIE. 9Tambl SBOJIIOIHMH KIETKU

17. Knerka kak 3Tan 3BOIIOLMH )KUBOTO B UCTOPUU
3emn.

18. CrtpoeHue KIeTKH. OTalbI YBOJIONUN KISTKU BEIBIATE OTIIHYUTENHHEIC
OpraHouipl Kak CTPYKTYpPHBIE KOMITOHEHTHI CdopmupoBaTh 3HaHUS O CTPOSHUU U 0COOCHHOCTH MPOKAPUOTHUECKOH
LU TOITJIAa3MEL. (b YHKIIMOHUPOBAHWN OCHOBHBIX Y DYKapUOTUYECKOU KIICTKH

KOMIIOHEHTOB KJICTKH. Oco0eHHOCTH PacTUTENHHON U
CdopmMupoBaTh 3HaHHS O CTPOCHHUH H JKHBOTHOM KJIETKH
(YHKITMOHUPOBAHUH OCHOBHBIX OxapakTepu30BaTh CTPOCHHUE U
KOMITIOHEHTOB KJIETKH (O YHKIIMOHMPOBAHNUE OCHOBHBIX
SJIEMEHTOB KIIETKH
19. Knerounbnii mukii. Bocnpounssectn 3HaHus 060 0COOCHHOCTAX Brigenste ocobeHHOCTH

CrpykTypa 1 GyHKIIHHA XPOMOCOM.

Pa3MHOXKEHUS Pa3THYHBIX )KUBBIX
OpraHU3MOB.

KJIETOYHOT'O LIUKJIa
IloHnMaTe posib XpOMOCOM B




CtpoeHue u GyHKIMHU XPOMOCOM
[Ipogomxuth GopMUpOBaHUE 3HAHHH O
JIOKAJIM3alM1 T€HOB B XpPOMOCOMaX.

PAa3MHOXKCHHUH U Pa3BUTHU
JKUBBIX OpPTaHHU3MOB

20. JleneHue KIeTKH — MUTO3 U MEHO03. CdopmupoBaTh 3HaHUS 00 dTanax MUTO3a U | BBIABIATE OTIIMYNE MUTO3a OT
€ro poJiu. Meiio3a
PackpbITh CyIIHOCTH ITOJIOBOTO Bb1iensats posib OCHOBHBIX THIIOB
pa3sMHOXKEHHUs Kak 0ojiee IPOrpecCUBHOIO, | JIENEHUs KIETKU
yeM 0ecrosioro U UMEIOLIEro
HBOJIIOLIMOHHYIO POib. OOBACHUTH
0Cc00EHHOCTH MapTEHOTEHE3A.
Tema 3: MoJiekyasipHblii ypoBeHb ku3HH: (10 yacoB)
21. MornexyssipHbI ypOBEHB KU3HHU, €T0 POJIb B OCOo6EHHOCTH MOJIEKYJISIPHOTO YPOBHS CocTaBiATh ONOPHBIE KOHCTIEKTHI
npupoje. Jlaboparopnas padora Ne 2 OpraHM3aIiK KU3HU Bo1sBisiTE OCOOEHHOCTH
MOJIEKYJISIPHOTO YPOBHS
OpraHu3aIy KU3HU
22, CrpykTypa 1 GyHKIHMN HYKJIEHMHOBBIX KHCIIOT. Omnpenenuts ctpoenue u poiab HK. CpaBHMBATh CTPOEHUE U
ATO PackpsiTh poisb permnkanuu JHK B ¢yuxuu PHK u JTHK B xu3an
CTPOEHUU M KHU3HEJIEATEIbHOCTH KIIETKH. KHBOTI'O OpraHU3Ma
23 ITponeccrl 6nocuHTE3a Genka. YrayOuTh NOHATHE MIacTHYecKoro ooMeHa | OxapakTepu30BaTh Tallbl
MyTeM U3Y4YEeHHMsI HaCJIeICTBEHHOU O6uocuHTe3a Oenka
uH(opMalnu B poliecce OMOCHUHTE3a OmnpenensTs poib FeHETUIECKOTo
Oenka. KOJIa B 9TOM TIpoIecce
24 ITporiecchl cuHTE3a B KUBBIX KIIETKaX. CdopmupoBaTh 3HaHUS O CYIIHOCTH BbIsBIIATE 0COOEHHOCTH
MeTaboIM3Ma, Kak COBOKYITHOCTH PEAKI[MH | CBETOBOW M TEMHOBOH (a3
oOMeHa BeIIeCTB B KJIETKE. ¢dorocunTe3a
OOBSACHUTD CYIIHOCTP TTACTUIECKOTO Poib cBeTa 1 BOJBI B TaHHOM
oOMeHa y pacTeHUH. rpoiiecce
OxapakTepn30BaTh NPOTEKaHUE IBYX (a3
(doToCHHTE3a, UX PE3YIbTATHI.
25-26 | MosekyIsipHbIe MPOIECCHI PACIIETIICHHS. PackpbITh CyIIIHOCTH SHEPTETHUECKOTO OmnpenensTs poib STAOB

oOMeHa.
HOHHTI/IG (6] 6I/IOJ'IOFI/I‘I6CKOM OKHUCIICHUHU

KJIETOYHOTO JIbIXaHUSI.
CdopmMynupoBaTh BBIBOJ O POJIH




ATO B kieTKe.

27 OCHOBHBIC XUMHYECKHE COCIMHEHUS KHBOU [T03HAKOMHTH C XUMHUUYECKUM COCTaBOM CpaBHHBATb POJIb OCHOBHBIX
MaTepuH. ’KHBOTO OpraHU3Ma. XHUMHUYECKUX COCTUHCHUI B
OrmpenenuTh poiib OPraHUIECKUX U ’KHBOM OpraHH3Me
HEOPraHWYeCKUX BEIIECTB.
28 XUMUUECKOE 3arps3HEHUE OKPYKAIOIICH Cpe/Ibl ['mobaibHbIe 3KOJIOTHYECKHE TPOOIeMbI CTaBUTh aKTUBHYIO KH3HCHHYIO
Kak riobanbHas 9KoJoruyecKkas mpobema. YeJI0BEeYeCcTBa TO3UIINIO B JIEJIE 3aLIUTHI
IPHPOBL, OEPEIKHOTO
OTHOIICHHSI U PAllHOHAILHOTO
VICIIOJIb30BaHMsI €€ OOraTCTB.
29 Cemunap. Bpems skomornyeckoit KyabTyphl.
30 MHoroo0pasue Ku3HH, IPeACTABICHHON

ouocHcTeMaMu Pa3HbIX ypOBHGfI CJIOZKHOCTHU.

3 yaca pe3epBHOTO BpEeMEHHU




