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IMosicanTeIbHAS 3aMIHCKA

VIcXONHBIMA TOKYMEHTAMH JUIS COCTABJICHHS paGoueit IIPOTPaMMEI Y4€OHOT0 Kypca SBIISIOTCS:

e DenepanpHbIi 3aK0H 0T 29.12.2012 1. Ne 273-®3 (pex. ot 31.12.2014 r., ¢ m3m. ot 02.05.2015 1.)
«06 obpasosanuu B Poccuiickoii ®enepanumy (¢ usm. u JOIL., BCTYIL. B cuity ¢ 31.03.20151.)

*  DexepainbHELH rocyapCcTBEHHEIH 06pa3oBaTENbHEIL CTaHIapT OCHOBHOIO 06IIero o6pa3oBaHus,
YTBEpXKIEHHBIH NprKa3oM MuHHCTepeTBa 00pas3oBaHus H HayKH Poccuifckoi Oenepanuun
17.05.2012 r. Ne 413.

* Ilpuxas MurmcTepcTBa 06pasoBanys u Hayku Poccumiickoit @eneparun ot 31.12.2015r. Ne 1578 «O
BHCCCHHU M3MCHCHHIA B QenepakHbIi rocy 1apCTBEHHbI 06Pa30BaTEIEHEIH CTaHJApT OCHOBHOI'O
06wmero 06pa3oBaHHsI, yTBEPKICHHEIA IPAKA30M MunucrepcTsa o6paszosanus u Hayku Poccuiickoit
@enepanun ot 17 Mag 2012 ronay.

e Komuduxatop smemeHTOB conmepxanms u TpeGoBaHHH K YPOBHIO IIOATOTOBKH BBITYCKHHKORB
0011e00pa30BaTENBHBIX YUPEKICHHN I eIIHOr0 rocynapcTBeHHOro skx3amena 2017 roma mo
6rOIOrHH, KOTOPHIiA ABIIETCS OHAM H3 JOKYMEHTOB, pernamMeHTupyomux paszpadorky KM EI'D.

Ilepeoiii Gaox «bBuonorus kak wayka. MeTombl HAYYHOTO MO3HAHHASH BKIIOUACT MaTepHar o
AOCTHKCHHAX OHMONOTUH, METONAX HCCIECHOBAHKS, PONH YYEHBIX B MO3HAHHM OKDYKafoIllero Mupa, 06
oKX mpu3HaKaX GHONOTHYECKHX CHCTEM, OCHOBHBIX YPOBHSIX OpPraHM3AllMH >XMBOH HPHPOABL, POJIH
Gmonormyeckux Teopmit, uel, rumotes B HOPMEPOBAHHH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHEI
MHpA.

Bropoii 6ok «Kirerka kak Gmosormueckas cmeremay COZICPXKUT 3aIaHUs, IPOBEPSIONME 3HAHIS O
CTPOCHHH ¥ QYHKIHMAX KIETKH, €¢ XAMAIECKON OpPraHM3alii, TeHe i FeHeTHIECKOM KoJe, MeTaboIn3Me, ux
MHOT0o00pasuu, MeTeHHN KIETOK; YMEHHS YCTAHABIMBATH B3aUMOCES3b CTpOCHMS M (YHKITHI OPraHOHI0B
KICTKH; paclo3HaBaTh X CPABHUBATH KIIETKH Pa3HBIX OPraHM3MOB U IIPOLECCH], MPOTEKAIONINE B HUX.

Tpernii 6110k «Opranusm Kak GHoJOrHUecKas cHCTEMay KOHTPOJIUPYET YCBOCHHE 3HAHMII 0 BUpycax, 00
OPTAHUSMCHHOM YpOBHE OpPraHW3AlWH JKH3HH, [PHCYNIMX €My 3aKOHOMEDHOCTSX, O BPEJHOM BIIHSHHH
MYTareHOB, alKOTONf, HAPKOTHKOB, HUKOTHHA Ha IeHETHYCCKHIl ammapaT KISTKH, 3aIiuTe Cpensl OT
SarpASHEHUS MyTarcHaMH, HACIENICTBCHHBIX GOJIE3HAX UE0BEKa, X PHYMHAX B IPO(UIAKTHKE, CeTeKITHA
OPraHu3MOB ¥ GHOTEXHONOIHH; OBJIAJCHHE YMCHHSMH CPAaBHHMBATH OHOIOTHYCCKHE 0OBEKTEI, MPOIECCH,
ABJCHUA, NPUMEHAT: 3HAHMA OHONOTMYECKON TEPMHHOIOIMM W CHMBONHKH IIDH pelieHny 3a7a4 110
TEHETHKE. »

BBIITYCKHUK JJOJLKEH

3HATH 1 TIOHUMATS: . :

OCHOBHBIE MOJI0KEHHS! GHOIOrMYECKUX 32KOHOB, TEOPHii, 3aKOHOMEPHOCTeH, IpaBUJI, TUIOTE3:
> OCHOBHBI€ TIOJIOMEHHS GHOIOrHYECKIX TeOpHit (KIETOYHAS; XPOMOCOMHAS; CHHTETHIECKAS TEOPUSL
OBOIIIOIIHH, aHTPOIIOTCHE3A); :

OCHOBHBIC IIOJIOXCHHS YYEeHUH (0 MyTAX W HanpasieHusx spomomnun; H.U. Basuiosa o LeHTpax
MHOr000Pa3sHs X IPOUCXOKICHHS KyJIbTYPHBIX

pacrennit; B.W. Bepraznckoro o 6uochepe); , .

CYIIHOCTb 3aK0oHOB (I'. Menaens; cuemnensoro Hacnexosanus T. Moprana; ToMONOrHIecKiX pPSNOB B
HACJICICTBEHHON M3MEHYHBOCTH; 3aPOIIIIEBOTO ‘

CXOZICTBA; GHOrEHETHYECKOro);

CYIIHOCTb 3aKOHOMEPHOCTEH (M3MEHIMBOCTH; CHEIUICHHOTO HACTEIOBAHMS; HACICAOBAHHS,
CLEMICHHOIO C IIOJIOM; B3aUMOJEHCTBHS T€HOB U X

IUTOJNIOTHIECKHX OCHOB); IpaBuII (HoMUHMpoBanus I'. MeHmens; 3K0I0ruuecKo MIHPaMU/IBL);

»  CYIIHOCTH THIIOTe3 (YUCTOTHI TaMeT, IIPOHCX 0K ICHHIS XHU3HH, TIPOUCXOKICHHS YEIIOBEKA);
CTPOCHHE U NPU3HAKH OMOJIOrHYeCKHX 00HEKTOB:

>  KJIETOK IIPOKAPHOT U SYKApHOT: XMMUYECKHUEX COCTAB U CTPOCHHUE OPraHOUI0B;

> T'€HOB, XPOMOCOM, F'aMeT;

YV VY




CYIMHOCTH 0HOJIOTHYIECKHX MPOIECCOB N SIBJCHHMIA:

> OOMeH BemecTB i IPEBPAIIEHHS SHEPIHH B KIIETKE U OpraHusMe, (bOTOCI/IHTCS IUIACTHYECKUHN 1
SHEPreTHYecKuii 00MeH, MUTaHNe, [HIXaHHE, OPOXKEHHE,

XCMOCHHTE3, BBIIEICHAE, TPAHCIIOPT BENIECTB, Pa3ApaKuMOCTh, POCT;

MHTO3, MEH03, Pa3BUTHE FAMET Y IBETKOBBIX PACTEHMI! ¥ IO3BOHOUHBIX KHBOTHEIX;
OIVIOZOTBOPCHHE Y IBETKOBBIX PACTECHMH H I03BOHOYHEIX JKHBOTHBIX; PAa3BUTHE H PA3MHOKEHIE,
MHABUIyaTbHOES PA3BHTHE OPraHH3Ma (OHTOTEHE3);

B3aUMO/ICHCTBHE I€HOB, IIOJIyYeH e reTepo3nca, nomnnom[os OTAAJICHHBIX THOPH/IOB, AeiCTBHE
HCKYCCTBEHHOTO 0TOOpA;

COBPEMEHHYI0 OHOIOTHIECKY0 TEPMUHOJIOTHIO M CHMBOJIHKY 110 LHTOJIOT Y, TeHETHKE, CENEKIHH,
OHOTEXHOIOTHH, OHTOTEHE3Y.

YV VYVV

YMETH

00bSICHATH:

> ponb GHONOTHYECKAX TEOPHIA, 3aKOHOB, JIPHHIUIIOB, TUIIOTE3 B (l)opMHpOBaHIm COBPEMEHHO#
€CTECTBeHHOHAYYHOH KapTHHEI MHPa; i

»  €IMHCTBO XXHBOM U HEXWBOH IPHPOLIEL POACTBO, OOITHOCTE nponcxome}mx JKHBBIX OpraHu3MOB,
SBOJIIOIMIO PACTECHUH U JKMBOTHBIX, HCHOJB3Ys
OHOTIOTHYECKHE TEOPHH, 3aKOHEI 1 IIPaBHIIa;

> OTpHUIATENHHOE BIMSHUE ATKOTOJI, HUKOTHHA, HAapKOTHYECKUX BEILECTB HA PA3BUTHE 3aPOIbIIIA
YEJIOBEKA; BIUSHHUEC MyTarcHOB Ha OPTaHM3M dYeJI0BeKa; ;

>  TIPMYMHBI HACIIE/ICTBEHHBIX H HEHACIIEICTBEHHEIX HA3MEHCHHIA, HaCJIeJICTBeHHLIX 3a001eBaHMif, FeHHBIX U
XPOMOCOMHBIX MYTAaIHii;

YCTAHABJINBATH B3aHMOCBS3H: v :

> cTpoeHms i QYHKIHI MOJNEKYII, OPraHOMIO0B KJIETKH; IITaCTHYECKOro H 3Hepremqecxoro obMmeHa;
CBETOBBIX M TEMHOBBIX peakuuii GOTOCHHTE3a,;

pemaTh:

> 3a/1a9¥ PasHOM CIOKHOCTH IO IIUTOIOT MM, FEHETHKE (COCTaBJIATE CXEMBI CKPEIUBAHKS);

pAacCIo3HaBaTh H ONHCLIBATD:

» KIIeTKH PaCTCHHI ¥ KHBOTHBIX,

CPAaBHHBATD (M AeJIATH BBIBOJLI HA OCHOEE CDABHEHHS):

> GHONOrHYECKUE 0OHEKTHI (KIETKH, TKaHH), L

> TpomeccH i sBieHust (0GMEH BEMECTB y pacTeHuit, XABOTHBIX, YEJIOBEKA, [UIACTHYECKUM 1
SHEPreTHYCCKHH 00MEH; POTOCHHTE3 H XEMOCHHTE3);

» MHTO3 U Mel03; GeCIIOII0e U TI0TOBOE PAa3MHOKEHHE; OIJIOJOTBOPEHHE Y PACTEHHUHN ¥ HKHUBOTHBIX;
BHEIIIHEE U BHYTPEHHEE OILIOJOTBOPEHHE;

HNCIIOJb30BATH IIPUOBPETEHHBIE 3HAHUS U YMEHH B IIPAKTI/I‘IECKOI/I

AEATEJIBHOCTH 1 MIOBCEJAHEBHOM KU3HU

sl 060CHOBaHUS

> TpaBHII IOBEACHUS B OKpyXarolei cpexe;

> Mep npodHIaKTHKA pacnpocTpaneHust 3a00/IeBaHHI, BRI3EIBAEMBIX PACTCHHSIMH, JKMBOTHBIMH,
OaKkTepusMu, rpubamMul 1 BUPYCaMI; TPaBMaTH3Ma, CTPECCOB, BI/I‘I-HH(beKuHH BPEIHBIX PUBEIYEK
(KypeHHe, aJIKOrOIH3M, HAPKOMAHHS); HapyIIeHHs OCaHKH, 3pEHHs, CIIyXa, HHOEKIUOHHEIX U
IPOCTYAHBIX 3a60JIeBaHuH, CTPECCOB, BPEIHEIX IPHBBIUCK (KypeHnre, alKOI0IN3M, HAPKOMAHHS);

> c1ocoGOB BEIPAIIUBAHAS U Pa3MHOXEHHS KYJIbTYPHBIX PaCTCHUM 1 JAOMAINHUX )XUBOTHBIX, yX0/ia 3a
HHMH.

i




Tematuueckoe IVIaHUpOBaHHe.

Tema ypoxa

Bronorus kak Hayka, ee METOIBI ITO3HAHUS XKUBOY Ipupoxsl. Pons 6uonoruu B popMEPOBAHUA COBPEMEHHO €CTEeCTBEHHOHAYYHOH
KapTHHBEI MUpa.

ypOBHCBaSI OpraHu3anus ¥ 3BOJIIOITHS.

COBpCMeHHaS{ KJIETOYHAA TCOPHA, €€ OCHOBHBIC HOJOXKEHU. Pa3BuTHe 3HaHumii o xietke. Kirerounoe CTPOCHHUE OPraHu3MOB.

MuorooGpasue xireTox. [IpokaproTs! # 3ykaproThl. CpaBHATENLHAT XapaKTepUCTHKA KIIETOK PACTEeHHH, JKUBOTHEIX, GakTepHit, TpH6OB.

XYMHYECKHT COCTAB KIIETKH.

Crpoenne kreTku. B3anMocBsi3s cTpoenus i GpyHKIHi qacTelt u OPraHOMJIOB KJIETKM — OCHOBA €€ IEJIOCTHOCTH.

Ob6men BCIICCTB U IIPECBpAICHU SHEPIUM — CBOMCTBA JKHBEIX OpraHu3MoB. SHepl“eTI/IHeCKI/Iﬁ M INTACTUYCCKUH 06MCH, HUX B3aHMOCBS3b.
CTaI[I/II/I SHEPreTHYCCKOIO obMeHa. BpO)KeHI/Ie " JbIXaHue. (DOTOCI/IHT63, €TI0 3HAYCHUEC, KOCMHYICCKAs POJIb. da3nl (bOTOCI/IHTC3a. CBetoBhIe 1
TCMHOBBIC PCaKIINH (bOTOCI/IHTC3a, HX B3aMMOCBA3b. XeMocuHTe3. Poitp XCMOCHHTE3UPYIOMHNX 6aKTepm71 Ha 3eMire.

lenernyeckas madopmanus B kirerke. [ eHBY, reHeTHYECKHH KOZ ¥ €ro CBOMCTBA. MarpuaHblit xapakTep peakiumit 6rocuuTesa. BHocHHTe3
0enKa ¥ HyKIEHHOBBIX KHCIIOT.

Knerka — reneTuyeckas eqMHATA XKHBOTO. XpOMOCOMEI, HX cTpoeHue (popma 1 pasmepsl) ¥ GyHKIEE. YHCIO0 XpOMOCOM H ¥X BHIOBOE
HOCTOSHCTBO. COMAaTHUECKHE U IIOJIOBEIE KIETKH. JXU3HEHHBIT UK/ KITETKH: uHTepdaza u MuTO3. MUTO3 — NeeHne COMATHIECKHX KIETOK.
Meiio3. ®a3er MuTO3a M Meiio3a.

10.

PasHoo6pasie opraHu3MoB: OJHOKIIETOUHEIE ¥ MEOTOKIIETOUHBIE, aBTOTPOQEL, reTepoTPOdEL, a9pOGEL, aHAIPOGEL.

11.

BOCIIpOI/I?»BCI[eHI/Ie Opranm3MoB, €ro 3HaUYCHUE. Crroco051 PasMHOXECHU, CXOICTBO U OTJINYUE IIOJIOBOTO u 6ecnonoro PasSMHOXECHU .
OHJIO,I[OTBO})CHPIC Y IBETKOBBIX paCTeHI'Iﬁ U IIO3BOHOYHBIX XUBOTHBIX. BHemuee u BHYTPECHHCEC OIIJIOIIOTBOPGHI/fC.

12.

OHTOreHe3 | NPHCYLTHE eMy 3aKOHOMEPHOCTH. IMOPHOHATHEHOE 1 MOCTOMOPHOHANBHOE PA3BUTHE OPraHU3MOB. [[pHYHMHE! HApYIIEHHS
Pa3BHTHA OPTaHH3MOB.

13.

FCHCTI/IKa, €€ 3a1ayn. HaCJIC,Z[CTBEHHOCTB H H3MEHYUBOCTH — CBOMCTBA Opranu3MoB. Mertonpl reHeTHKH. OCHOBHEIE TeHETHYECKHE IIOHATHA U
CHUMBOJIMKA. XpOMOCOMHaﬂ TCOPHI HACIICACTBEHHOCTH. COBpCMCHHBIe IIPEOCTABIICHUSL O I'€HE H I'€HOME.

14.

3aKOHOMCpHOCTI/I HaCJICACTBEHHOCTH, UX IIUTOJIOTHYESCKHE OCHOBEIL. BaICOHOMCpHOCTI/I HacJIeHOBaHHusA, YCTaHOBJICHHbIC r.MeH]_[eJ'IeM, ux

IUTOJOTHYCCKUE OCHOBBI (MOHO- u I[I/IFI/I6PI/I,I[HOC CKpCI]II/IBaHI/IC). 3aKoHEI T.MopraHa: CICILNICHHOC HAcIeOBaHUe IIPH3HAKOB, HAPYINCHUE
CIECIIJICHUA I'€HOB.

15.

I'eneruka nomna. Hacne,uosaﬂne IIPU3HAKOB, CHEINICHHEIX C IIOJIOM. B3aI/IMOI[eﬁCTBI/Ie reHoB. ['enoTHI Kax IICII0OCTHAaA
cucreMa.

16.

I'enernka yenosexa. MCTO,ZIBI H3Y4YCHUS TeHETUKM YeloBeKa. Pemrenue IreHETHYECKUX 3a7a4. COCTaBlIeHUE CXEM CKpCHBaHud.




17.

3axoHoMepHOCTH H3MeHunBoCcTH. Heracnencraennas (Monuduxanuonsas) naMerauBocTs. Hopma pEaxiuy.

18. HacinienicTBenHas H3MEHIHBOCTD: MyTallOHHAS, KOMOWHATHBHAS. BHIBI MyTamu# i HX IPUUIHHEL.

19. 3HaueHUe TeHETHKY JUIA MenuuEEL. HacnencTeeHnble GONe3HN YeoBeKa, HX IPHYIHHEL, IPO(QHIaKTHKA.

20. Cenexmus, e€ 3agaun 1 npakTuyeckoe 3Havenue. Braan H./. Basmiosa B PA3BHUTHE CEIESKITHH.

21. Merozs! cenexuum 1 HX TeHETHYECKHE OCHOBBL. METOIbI BHIBEIEH S HOBBIX COPTOB PACTEHHIA, IIOPOJ; *KMBOTHBIX, MITAMMOB
MHKPOOPTraHU3MOB. 3HAYECHHE TEHETHKH I CEIEKI[HH.

22. brorexuonorus, ee Hanpapienus. KileTounas u reHHas HiKeHepHs, KIIOHAPOBAHHE.

23. O6obmienne 1 MpUMEHEHNE 3HAHKM O KIIETOYHO-OPraHU3MERHOM YPOBHE OPTaHM3AIH KU3HY. PelreHie 3aManumif ¢ MHOKCCTBCHHBIM
BEIOOPOM OTBETOB.

24. Conocrasienue 6HONOTHIECKUX 06BEKTOB, HPOLIECCOB, SBICHHE, IPOABIISIOMMUXCS HA KIETOYHO-OPraHU3MEHHOM YPOBHE OpTraHU3aIHH
KU3HU.

25. YcTaHoBIeHKE IIOCIEN0BaTENbHOCTH OHOIOTHYECKHX IIPOLIECCOB.

26. IIpumenenne GHONOrMIeCKHX 3HAHMH B IPAKTHISCKHX CATYAIHsX (IPaKTHKO-OPHEHTHPOBAHHOE 3aaHue).

217. 3ajanue ¢ n300paxeHHeM OHOIOTHYECKOro 06heKTa (PUCYHOK, cXeMa, TpadHK | Jp.).

28. 3ajianre Ha aHATM3 GHONOTHYIECKOM HH(POPMAIIUH.

29. Pemienue 3aa4 o UTONOTMH HA IPHUMEHCHHE 3HAHM B HOBOM CHTYAIIHIL.

30. Pernenye 3ama4 0 HUTONOrHY HA IPHMEHEHNE 3HAHMIA B HOBOU CHUTYyaIluH.

31. Pemenue 3a1a4 mo remeTHKe Ha NPUMCHEHHE 3HAHUI B HOBOM CHTYAIHH.

32. Pemenne 3a1a4 1o reHeTHKe Ha NPUMCHEHNE 3HAHUH B HOBOM CHTYAITHH.

33. Hroropas nuarsoctuyeckas pabora.

34.

ARBanus TEarHocTHYecKoi paboThl, KOPPEKIHS 3HAHMI.




