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Padoyasi nporpamMmma no 0uoJ10ruu
10-11 kaacce (yriy0JieHHbIii YPOBEeHb)

HosicHuTebHASA 3aNMCKa
1.Pabouas mporpamma cocraBiieHa Ha OcHOBe DeiepabHOrO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CPEIHEro 00IIero 0opazoBaHus
ocHoBHOM— M.: JIpoda, 2015 rox . [Iporpammsl o 6monoruu muist 10-11kmaccos (aBtop B,B. Ilaceunuk.; M.: «/Ipodan,).
2.0cHoBHOI1 06pa3zoarenbHoii mporpammbl @I'OC COO I'bOY COUI c.Yconbe.
3.Yuebuoro mnana '6OY COUI c.Yconbe.
KomngectBo yacoB no yueOHomMy many: Bcero — 204 u/rox; 3u/nenemnto( 2 roga oOydeHus)
PaGouas mporpamMmma opueHTHpPOBaHA HA UCIIOIb30BaHNE YUYECOHUKA!
A.A. Kamenckui, E.A. Kpukcynos, B.B. [1aceunuk «O6mas 6uomnorus. 10-11 knace» YueOHuk 115 00611eo0pa3oBaTesbHBIX yupekIeHui. — M.:
Hpoda;a Taxke MeToandeckoro mocobus mis yuutens:B.B. [laceunuk « Paboune mporpammel. M: Jlpoda,

Pe3yabTaTsl 0cBOeHHs Kypca 0HM0JIOTHH.
(Yray0JieHHbIii YPOBEHb)

BbInyCKHUK HAy4YuTCH BBINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThHCH:
MeTtanpeamMeTHbie pe3yabTaThl. JIN4HOCTHBIE pe3yabTaThbl.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBHS. Yuawueca oonxcnur:

OO0y4aromuiicst CMOKET:. OBJIAJICHUE COCTABJIAIOIIUMH — HCIBITBIBATh YYBCTBO FOPOCTHU 33 POCCUICKYIO OMOJIOITMUYECKYIO HAYKY;
HCCJICI0BATENIbCKOM U IPOCKTHON ACATEIbHOCTH, BKIIOYAs YMCHHUSI — OCO3HAaBaTh, KAKUE MOCIECACTBUSA Il OKPYKAIOLIEN CPEIbl MOKET UMETh
BUJICTH POOJIEMY, CTABUTH BONPOCHI, BBIIBUTaTh THIIOTE3BL, 1aBaTh | pa3pylIMTENbHAs A€STENbHOCTD Y€I0BEKA M MPOSBIATH TOTOBHOCTD K
OIPEJIEIEHMs IOHATUAM, KIaCCH(PHUIHMPOBATh, HAOIIOIATh, CaMOCTOSTEIIbHBIM TTOCTYIIKaM U JACHUCTBUSAM Ha 0J1aro mpupoIbl;

MMPOBOAUTL SKCICPHUMCEHTDI, ACJIATh BBIBOABI U 3aKIIFOYCHUA, — YMETh pealIn30BbIBAaTh TECOPETUYECCKHUE IO3HAHMS B TOBCETHEBHOM KU3HU;
CTPYKTYPHPOBATh MaTepual, 00bACHATh, JOKA3bIBATh, 3aIUIIATH — MOHUMATh 3HAUYCHUE O0yUYEHUS /ISl TOBCETHEBHOM KU3HU U OCO3HAHHOTO
CBOU HJIEH; BbIOOpa npodeccum;

yMeHHe paboTaTh ¢ pa3HBIMU UCTOYHUKAMU OMOJIOTHYECKON — NPU3HABATh MPaABO KaXJI0T0 Ha COOCTBEHHOE MHEHHE;

nH(pOpMaIIUU: HAXOAUTh OMOJIOTHYECKYI0 HH(DOPMAIIHIO B — yMeTh OTCTaWBaTh CBOIO TOYKY 3PCHHUS;

Pa3IMYHBIX HCTOYHUKAX (TEKCTE y4eOHUKA, HAYYHO-TIOMYJIAPHOM — KpUTHYHO OTHOCHUTBLCSA K CBOMM IIOCTYNKaM, HECTH OTBETCTBEHHOCTD 3a UX
nuTepaTrype, OMOJIOTHYECKHUX CIOBApPSX U CIIPAaBOYHHKAX ), MTOCTICICTBHSL.




aHAJTM3UPOBATh U OLIEHUBATh HHPOPMALIMIO, IPEOOPA30BHIBATH
MHGpOpMaLHIO U3 OJHON (GOPMBI B IPYTYIO;

CIIOCOOHOCTH BBIOMPATh LIEJIEBbIE U CMBICJIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX U MOCTYIKAaX 10 OTHOLIEHHUIO K )KUBOM IPUPOJIE,
3JI0POBBIO CBOEMY M OKPY>KAIOLIHX;

YMEHHUE aJIeKBaTHO UCIOJIb30BATh PEUYEBbIE CPEICTBA Ul AUCKYCCUU
U apryMeHTalMK CBOEH MO3MILIMU, CPAaBHUBATh PAa3HbIE TOUKHU 3pEHUS,
apryMEHTHPOBATh CBOIO TOUKY 3PEHHUS, OTCTAUBAThH CBOIO MO3HIIUIO.

Ilo3naBaTebHBIE YUeOHO-IOTHYECKHE YHUBEPCAIbHbIE YUeOHbIe
aencTBUA

Oolyuaromuiicsi CMOXKeT

— 3HaTh COCTaB, CTPOEHUE U (PYHKIIMHU OPTaHUYECKUX BEIIECTB,
BXOJIAIINX B COCTAB KUBOTO;

— UMCTDb IIEPBOHAYAJIBHBIC CUCTEMATU3UPOBAHHBIC IPEACTABIICHUS O
MOJIEKYJIIPHOM YpOBHE OpraHU3aIliy )KUBOTO, O BUpycaX KaK
HEKJIETOYHBIX (JopMax >KU3HU;

— MOJYYHUThH OIBIT UCIOJB30BAHUS METOJOB OMOJIOTMUYECKON HAyKH
U TPOBCACHUA HECIOXHBIX OMOJIOTMYECKUX OKCIICPUMCHTOB JIA
W3Y4YEeHUsS CBOICTB OpraHMYECKHX BeIIecTB M (PyHKUUN (EepMEHTOB
KaK OMOJIOTMUECKUX KaTaJIu3aTOPOB.

yMeTb paboTaTh ¢ yUeOHUKOM U JOTIOJTHUTEIHHON JIUTEPATYPOit;
YMCHHUEC MMPOBOANUTH H€06XOI[I/IMI)Ie HCCIICOJOBaHUA, U OCbOpMJ'IS[TB nux
pe3ynbTaThl;

YMEHHE BBINOJHATH JIabOpaTopHble pabOThl MO HMHCTPYKTUBHOMN
KapTOuKe, JAeNaTh BBIBOABI U ODOPMIISATH UX PE3YIbTATHI;
KCIIOIIB30BaTh 3HAHUS 110 OMOJIOTUH B HOBC@]IH@BHOﬁ KN3HU

2) B Tpy10BO# c(pepe — rOTOBHOCTH K OCO3HAHHOMY BHIOOPY JaibHEeHIIeH
00pa30BaTeNnbHON TPACKTOPUH;

3) B Mo3HaBaTEIbHOM (KOTHUTHBHOW, HHTEIUICKTYalIbHON ) chepe — yMEeHHUE
YIIPaBJIATH CBOGH MO3HABATEILHON JEATEIbHOCTBIO, PA3BUTHE
MO3HABATEIBHOTO HHTEPECa;

4) hbopmupoBaHHEe OTBETCTBEHHOI'O OTHOIIEHUS K COOJIIOICHUIO TIPABHIT
TEXHHUKHU 0€30MaCHOCTHU pealn3alii 3THYECKUX YCTAHOBOK MO OTHOIICHHIO K
OMOJIOTUYECKUM OTKPBITUSIM, UCCIICAOBAHUAM U UX PE3yJIbTaTaM;

NPU3HAHUS BHICOKOH IIEHHOCTH JKM3HHU BO BCEX €€ MPOSBICHUSAX, 3I0POBbSI
CBOETO U JPYTHUX JIIOJIeH, pealn3alii YCTAaHOBOK 3/I0POBOT0 00pa3a KU3HU;
c(hOpMHUPOBAHHOCTH MMO3HABATEIHHBIX MOTHBOB, HAIIPABJICHHBIX HA TIOJTy4YCHHE
HOBOI'O 3HaHUA B 00J1aCTH OMOJIOTUU B CBS3M € OyAyliel npodeccuoHalbHON
NeSITeTbHOCTBIO WITH

OBITOBBIMU IIPOOJIEMaMH, CBS3aHHBIMU C COXpPaHEHHEM COOCTBEHHOTO 30D
OBBS M 9KOJIOTHYECKON 0€30M1aCHOCTH.

aHaJM3 ¥ OIICHKA PAa3JINYHBIX TUIIOTE3 CYITHOCTH KU3HH, IPOHCXOMKICHUS
KU3HH U 9€JI0BEKa, YEIIOBEUECKUX pac, TI00abHBIX aHTPOTIOT€HHBIX
U3MeHeHui B Ouocdepe, ITUUECKUX aclIeKTOB COBPEMEHHBIX UCCIIEI0OBAaHHN B
OMO0JIOTNYECKOl HayKe;

orpeieNieHue COOCTBEHHOM TTO3UITUH TT0 OTHOIIEHHIO K SKOJIOTHYECKIM
npobemMaMm, TIOBEACHUIO B IPUPOIHOI cpere;

OLIEHKA 3TUYECKHX aCIIEKTOB HEKOTOPBIX MCCIIEI0BaHUN B 00JIACTH
OMOTEXHOJIOTHHU (KIIOHUPOBAHUE, HCKYCCTBEHHOE OIJIOJIOTBOPEHHE,
HaIpaBJICHHOE N3MEHEHHE TEHOMA).

OBJIA/ICHUE YMEHHUSMHU M HaBBIKAMH TTOCTAHOBKH OMOJIOTHIECKHX
HKCHEPUMEHTOB M OOBSICHEHUS UX PE3yJbTaToB;

OCBOCHHE PUEMOB I'PaMOTHOTO 0(hOPMIIEHHS PE3YJIbTATOB

OHMOJOTrMYECKHUX UCCIIEIOBAaHUM

00ocHOBaHUE U cOOJIOICHNE TPaBIII TIOBEJICHUS B OKpY KaloIlel cpesie, Mep
poUIaKTUKU pacpocTpaHeHHs! BUPYCHbBIX (B ToM unciie BUU-undexum)
3a00J1€BaHN, BPEHBIX TPUBBIUCK (KypEeHHUE, ATKOTOJIN3M, HAPKOMAHHS ).




COJAEPKAHUE YYEBHOI'O ITPEJMETA 6nosnoruu 10 knace
(3 yaca B HejeJ110.)
BBenenue B 6uosioruio (10 yac)
buonorus xak Hayka. MecTo OMO0JIOTMM B CUCTEME HayK. 3HaueHUe OMOJIOTUHM 11 IOHUMAHUs Hay4HOH KapTUHbI Mupa. CBA3b OMOIOrMYECKHX
IUCLUUIUIAH C JPYTUMH HayKaMH (XUMUEH, (PU3MKOM, MaTeMaTHKOW, Teorpaduel, acTpoHOMUeH U /1p.). Poib 6Monoruyeckux Teopuid, uaeH, rurmoTes B
(bopMHPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MUpA.
OOBeKT u3ydeHus: 6uosoruu — ononornueckue cucrtemsl. [lorstue o cucreme. O0mMe MPU3HAKK OMOJIOTHYECKUX CUCTEM. Y POBHU OpraHU3aIHN
’KHMBOT'0: MOJIEKYJISIPHO-T€HETUUECKUH, OpPraHOMIHO-KJI€TOYHbIH, OpraHu3MEeHHbIH, MONMYIAUOHHO-BUI0BOM, OMOT€0lIeHOTHYECKUH (3KOCUCTEMHBIN),
ouocdepHbii. MeTo 16 TO3ZHAHUS KUBOU IPUPO/IBI.
PA3JIEJI 2
MouJiexyasipHblii ypoBeHsb ( 28 yac.)
MeTo/1bI UCCIIEIOBAHHSI COBPEMEHHOMN LIUTOJIOTMH. 3HAYEHUE LIUTOJOTMUECKUX UCCIIEA0BAaHUM /I APYIUX OMOJIOTUYECKUX HAYK, MEIULIUHBI,
CEeNTbCKOT0 X03stiicTBa. VicTOpHst OTKpbITHS U n3y4eHus kietku. Padorsr P.I'yka, A.JleBenryka, K.bep, P.BupxoB. OCHOBHBIE ITOJIOKEHUS KIETOYHOM
teopuu T.IlIBanna, M.Ilneiinena.
3HaueHue KIETOYHOM TeopuH Uil pa3BuTus Onosoruu. Kietka kak elnHuna pa3BUTHsI, CTPYKTypHas U QyHKIIMOHAJIbHAs €IMHULA KUBOTO.
XHUMHYECKUH COCTaB KIETKU. Bosa u 1pyrue HeopraHn4eckue BEIECTBa, UX POJIb B JKU3HEAEATEIBHOCTH KJIETKH. OpraHMuecKue BEIeCTBA:
YTII€BO/IbI, O€NKH, TUIUAbI, HyKIeMHOBbIE KUCIOThl, AT®, ux crpoenue u poip B kieTke. DepMEeHTHI, UX POJIb B PETYJIALIUN IPOLECCOB
KHU3HEICSITEIbHOCTH.
CrpoeHnue npokapruotuieckoi kieTku. CTpoeHue 3ykapuoTuieckon kieTku. OCHOBHbIE KOMIIOHEHTHI KIeTKU. CTpoenne memOpaH. CTpoeHue u
¢byHKIMU sapa. XUMHUECKUI cOCTaB U CTpoeHHe XpoMocoM. [{uTonnazma nu ocHoBHbIE opraHouibl. X ¢pyHKIMHK B KiIeTKe.
Oco0eHHOCTH CTPOEHUS KJIETOK OakTepuil, TpHOOB, )KUBOTHBIX U pacTeHui. Bupycol u 6akrepuodaru. Bupyc CIT/la.
OOMeH BellecTB U NpeBpalleHHs YHepIruu B KiieTke. Karanuruueckuii xapaktep peakiuii oomeHa BemiecTs. [lnactiuueckuii u sHepreTuuecKuii OOMeH.
OCHOBHBIE 3Tallbl SHEpPreTu4eckoro ooMeHa. OTINYUTENbHBIE 0COOEHHOCTH MPOIECCOB KJIETOYHOTrO JbIXaHus. CrocoObl MOTyYeHHs] OPraHndecKuX
BEIIECTB: aBTOTPOdbI U rerepoTpodsl. DoToCHHTE3, €ro (Pa3bl, KOCMUYECKas poJib B bnocdepe. XeMOCHHTE3 U €ro 3HaueHue B ouocdepe.
buocuntes 6enkos. [lonarue o rene. [JHK — ncrounnk renerundeckoit mapopmanun. ['eHeTHIECKN KO MaTpuyHBIi MPUHIIATT OMOCUHTE3a OEITKOB.
O6pazosanue nPHK no marpunie JIHK. Perynsmus Ouocuntesa.
[TonsiTre o romeocTase, peryssaus MPOIECCOB MIPEBPALICHHS BEIIECTB U DHEPTUH B KIIETKE.
Krnetka — renernueckas equHULA )KUBOTO. JKU3HEHHBIN LIMKII KJIETKH.

PA3/IEJI 3
Pa3mHoKeHUe M HHAMBUIYAJbHOE pa3BUTHE OPraHu3smMos (16)



Opranusm — equHoOe 11enoe. TkaHu, opraHbl, CHCTEMBI OPTaHOB, UX B3aUMOCBSI3b, KAK OCHOBA IIEJIOCTHOCTH OpraHu3Ma. MHOroo0pasue opraHu3MoB.
OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. ABTOTpodsL. ['ereporpodsl. CanpoTpodsl, mapasuThl.

CaMoBOCTIpOHM3BEICHIE — BCEOOIIEEe CBOMCTBO )KUBOTO. MUTO3 Kak OCHOBA OECIIOIOr0 Pa3MHOKEHHUS U POCTa MHOTOKJIIETOYHBIX OPTaHU3MOB, €T0
(a3l 1 OMOJIOTUYECKOE 3HAUCHUE.

dopmbI pa3MHOKEHUST Opranu3MoB. becronoe pasmMaoxkeHue u ero Tumbl. [1onoBoe pasmMHoxkeHue. Meiio3, ero OMoI0rnYecKoe 3HaYCHHE.
Crnepmarorenes. OBorenes. OmnonorBopenue. OCOOeHHOCTH OIUIOOTBOPEHHUS Y LIBETKOBBIX pacTeHHil. buonornueckoe 3HaueHre OII010TBOPEHUSI.
[TonsITHE UHIUBUAYATBHOTO Pa3BUTHUS (OHTOTEHE3a) OpraHnu3MoB. Jlenenue, poct, nuddepeHmays KIeToK, OpraHoTeHe3, pa3MHOKEHUE, CTapeHue,
cMepTh ocobeit. OHToreHes pacreHnidi. OHTOTeHE3 )KMBOTHBIX. B3aMOBIHMsIHUE YacTel pa3BUBAIOIIETOCS 3apoibliia. BiusHue ¢pakTopoB BHENTHEH
Cpelibl Ha pa3BUTHE 3apojbiiia. PocT u pa3BuTHE OpraHu3Ma. Y poBHHU NPUCTIOCOOJICHUS] OPTaHU3Ma K U3MEHSAIOMIMMCS yciaoBusiM. CTapeHue u CMepPTh
opranuzma. Crenu@uka OHTOreHe3a Mpyu 0eCroIoM Pa3MHOKEHHUU.

PA3JIEJT 4.
OcHoBbI reHeTHKH (23 4ac)
HcTopus pa3BuTHs reHeTHKU. Pollb 0T€YeCTBEHHBIX YUEHBIX B Pa3BUTUU reHeTHKHU kKak Hayku. PaboTtel H.K.Konbuosa, H.J.BaBunosa,
A .H.benosepckoro. 3HaueHne reHeTUKH. 3aKOHOMEPHOCTH HaclleI0BaHUs IPU3HAKOB, BelsiBIeHHbIE [.Menaenem. ['nubpunonornueckuit MeTos
M3y4eHUs HAacJIeCTBEHHOCTH. MOHOTHOpUAHOE CKpellMBaHue. 3aKOH JIOMUHUPOBaHMs. 3aKOH paciueruieHus. [loiHoe 1 HenojaHoe TOMUHUPOBAHUE.
3aKOH YUCTOTHI FaMET U €ro IIUTOJIOrn4eckoe 000CHOBaHNE. MHOXECTBEHHbIE aJlleNIi. AHAIM3UPYIOLIee CKpeluBanue. JIurnopuiHoe cKkpeyBaHme.
3aKOH HEe3aBHUCUMOro KOMOUHUpOBaHMsL. PeHOTHIT U reHOTHM. L{uTonornyeckue oCHOBBI FT€HETUYECKUX 3aKOHOB HacJIeI0BaHMUS.
I'eneTnueckoe onpezaenenue nojia. ['eHeTnyeckas CTpykTypa MOJIOBBIX XpOMOCOM. I'OMOramMeTHsIi 1 rereporaMeTHsIi noil. HacinenoBanue npu3Hakos,
CLEIJICHHBIX C IIOJIOM.
XpoMocoMHasi Teopus HacleACTBeHHOCTH. [ pynmbl cueruienus reHoB. ClerieHHoe HacleaoBaHne npu3HakoB. 3akoH T.Moprauna. [lonHoe u
HEIOJIHOE CLEIIEHUE TeHOB. [ eHeTn4ecKkre KapThl XpOMOCOM.
['eHoTun kak nenocTHas cucreMa. XpoMocoMHasl (s/1epHast) ¥ [IUTOIUIa3MaTHYecKas HacJleICTBEHHOCTh. B3anmoeiicTBre ayuieabHbIX
(ToMHHUpPOBaHKE, HETIOJIHOE JOMUHUPOBAHUE, KOJOMUHUPOBAHUE U CBEPXIOMUHUPOBAHHUE) U HEAIJIENBHBIX (KOMILIEMEHTAPHOCTD, SMUCTA3 U
MOJINMEpHsI) TEHOB B ONpeziesieHuu npu3HakoB. [Ineiiorpomnus.
OcHoBHbBIE HOPMBI U3MEHUYUBOCTH. [ eHOTUITNYECKass N3MEHUYNBOCTh. MyTtanuu. ['eHHble, XpOMOCOMHBIE U TeHOMHbIE MyTalui. ComaTudeckue u
reHepaTuBHble MyTauuu. [lonyneTanbHble U JeTanbHble MyTauuu. [IpyuuHbl U 4acTOTa MyTaluid, MyTareHHbIE (aKkTop. DBOIIOIIMOHHAS POJIb
MyTalnuu.
Komb6uHnaTtuBHast ©3MEHUYNBOCTh. BO3HUKHOBEHHE pa3IMUHbIX KOMOMHALIUN T€HOB U HX POJb B CO3/IaHUU '€HETHUECKOTr0 pa3HO0Opasus B Mpeienax
BUIa. DBOJIIOLIMOHHOE 3HAYeHNE KOMOMHATUBHONW N3MEHUHUBOCTH.
denoTunuveckasi, Wi MOAU(PUKAINOHHAS U3MEHUYUBOCTD.

Ponb ycrnoBuit BHElIHEN cpebl B pa3BUTUHN U MPOSIBICHUH MTPU3HAKOB U CBOMCTB. CTaTUCTUYECKUE 3aKOHOMEPHOCTH MOAU(DUKAITIOHHOM

I/I3MCH‘II/IBOCTI/I.YHpaBHCHI/IC JOMUHHUPOBAHUECM.



PA3JIEJL 5

I'eneruka 4yejioBeka (12 yac)

MeTopl H3y4eHMsI HacIeICTBEHHOCTH YelloBeKa. I 'eHeTnueckoe pa3sHooOpasue yesnoBeka. | 'eHeTnueckre JaHHbIe O IPOUCXOKICHUM YEI0BEKa U
4eJI0BEYECKHUX pacax. XapakTep Haclael0BaHUs IIPU3HAKOB Y YyeloBeKa. [ eHeTuuecKkrne OCHOBBI 310pOBbs. BiusiHue cpepl Ha FeHETHYECKOE 310POBbE
yenoBeka. [ 'enernyeckue 6ose3nu. ['eHotun u 310poBbe yenoBeka. I'enodona nomyssun. CooTHOLIEHHE OMOTOTHYECKOTO U COITUAIEHOTO
HacnenoBaHus. ColuanbHble IPOOJIEMbl TEHETUKH. DTHYECKHE Po0IeMbl FTeHHOM HHXKeHepUn. | eHeTndeckuii pOrHo3 U MEIMKO-T€HETHYECKOe
KOHCYJIbTUPOBAaHUE, UX IPAKTUUYECKOE 3HAUECHUE, 33/1a4U U NIEPCIIEKTUBBI.

PA3JIEJI 6

OcHoOBBI ceJIeKIUM U OnoTexHooruu (8 uac).

3azauu U METOIbl CEeJIEKIUU. [ eHeTrKa Kak HaydyHasi OCHOBA CEJIEKIIMM OpraHu3MoB. McxonHblil MaTtepuan ais cenekunu. Yuenune H.JM.Basunosa o
LEHTPax MPOUCXO0XKIEHUS KyIbTypHBIX pacteHull. [lopoaa, copt, mramm. Cenekius pacTeHui 1 )kuBOTHX. MIcKyccTBEHHBII 0TOOP B CENEKLIUU.
I'ub6puau3anus kak MeTo cenekuuu. Tumsl ckpenBanuid. [lonumionns B ceneKum.

MUKpOOpTraHUu3MBI, TPHOBL, TPOKAPUOTHI KaK 00BEKTHI OMoTexXHOJIOTHH. CeNeKuns MUKPOOPTaHU3MOB, €€ 3HAYCHHE 11 MUKPOOHUOJIOTHIECKOM
IPOMBIIIICHHOCTH. MUKpPOOHOJIOTMUECKOE TPOU3BOJICTBO MUILEBBIX MPOIYKTOB, BATAMUHOB, ()EPMEHTOB, JIEKapCTB U T.J. [Ipo0iaeMbl 1 nepcrneKTHBbI
OMOTEXHOJIOTHH.

I'eHHas n KIeTOYHAs MHKEHEPHUS, €€ TOCTHIKEHUS U MIEPCIIEKTUBBI.

Jlabopamopnvie u npakmuueckue pabomul

CtpoeHue 3yKapHuOTHUECKUX (pPaCTUTENbHOM, KUBOTHON, IPUOHON) U MPOKAPUOTUIECKUX ) KIETOK.

OnpeneneHnio KaTaTuTHYECKONH aKTUBHOCTH (DEPMEHTOB.

N3y4yeHne XxpoMOCcOM Ha TOTOBBIX MUKpOIIpenaparax.

N3yuenne KIeTOK IpOkKKEN 10T MUKPOCKOIIOM.

N3y4yeHne MuTo3a B KOpEIIKax JyKa.

N3yuenuro mia3smoinnsa 1 IeMIa3MoiIn3a B paCTUTEIbHOMN KIIETKE.

CpaBHeHHUE CTPOEHHS KJIETOK PacTEeHHM, )KUBOTHBIX, TPHOOB U OAKTEPHIA.

CpaBHenue npoiieccoB GOTOCHHTE3a U XEMOCHHTE3A.

CpaBHEHHE NPOLIECCOB MUTO3a U MEH03a.

CpaBHeHHE MPOIIECCOB PA3BUTHS MOJIOBBIX KJIETOK Y PACTEHUHN U )KUBOTHBIX.

W3yueHne n3MEeHYMBOCTH y PACTEHHH U )KMUBOTHBIX, IIOCTPOCHUE BAPHALIMOHHOTO psifa U KpuBoil. M3yuenue peHoTunoB pacreHuii. Pemenue
TeHETUYECKUX 3a/1ay.

Cocrasnenue ponocinoBHbix. IlogroroBka k 3xk3ameny.( 3uac).



OCHOBHOE COJIEPKXAHHUE BUOJIOI'NHA 11 KJIACC
102 yaca (3 yaca B Heje110)

PA3JIEJI 1.
OcHoBbI yueHus 00 3Bostonun (41 yaca)
CyILIHOCTh 3BOJIIOLIMOHHOTO MTOIX0/Ia U €r0 METOJ0JI0rnueckoe 3HaueHue. OCHOBHbIE IPU3HAKY OMOJIOTMYECKOH SBOJIIOLIUU: aJalTUBHOCTb,
IIOCTYIATENbHBIA XapaKTep, UCTOPUYHOCTh. OCHOBHBIE IPOOIEMBI U METOBI 3BOJIIOLIMOHHOTO YUEHUS, €r0 CHHTEeTHYEeCKU XapakTep. OCHOBHBIE
STalnbl Pa3BUTHUS 3BOJIOLUOHHBIX UJEH. 3HAUEHUE TaHHBIX APYTUX HAayK JJIs JOKa3aTeIbCTBA IBOJIIOLUN OpPraHMYEcKOro Mupa. KoMmiekcHOCTh
METOAOB U3yUESHHSI IBOJIOIMOHHOTO Tiporiecca. Bun. Kpurepuu Buna. Bunoobpazosanue. [lonstue mukpossomonuu. [lonymnsiimonHas CTpyKTypa
Buja. Ilomynsamus kak 3meMeHTapHas 9BOJIIOLIMOHHAs elnHUIA. DaKTOpPhl S3BOJIIOLUH U UX XapaKTepUCTUKa. EcTecTBeHHBINH 0TOOP — IBMXKYILAS U
HanpasJsIoNas cuia 3Bosronun. [Ipenoceliky neficTBUs ecTecTBEHHOro otoopa. HaciencTBeHHas reTeporeHHOCTh 0co0e, OMoTHIecKuit
MoTeHIMaN u 6oprda 3a cymecrBoBanue. opmMer 60pbOKI 3a cyliecTBOBaHMEe. boprOa 3a cyliecTBoBaHNE KaKk OCHOBA €CTECTBEHHOTO 0TOOpA.
Mexanusm, 00beKT 1 chepa aercTBust otbopa. OcHoBHBIE hopMbl 0TOOpa. Posb ecrecTBEeHHOTO 0TOOpa B JOPMHUPOBAHUN HOBBIX CBOIMCTB, IPH3HAKOB
Y HOBBIX BHJ1I0B. BO3HUKHOBEHHE alaliTalluy U UX OTHOCUTENbHBIN XapakTep. B3aumonpucnoco01eHHOCTh BUIOB KaK pe3ysibTaT AeiCcTBUs
€CTECTBEHHOT'0 0TOOpa. 3HaueHHe 3HaHUI O MUKPO3BOJIIOLIMY /ISl YIIPABJICHUS IPUPOAHBIMU HOMYJISLUAMHU, PELICHUs IPo0IeM OXpaHbl IPUPOBI U
paloHaIbHOro MpHpoaonoas30Banus. [lonarue o Makpo3Boitonuu. COOTHOLIEHHE MUKPO- M MAaKpO3BOIIOLMU. MakpolBooLUs U GUIOTEHES.
Juddepennnanus opraHu3MoB B X0/1€ (PUIOreHe3a Kak BhIpaXKeHUE MPOrpecCuBHOM 3BOOLNMN. OCHOBHBIE IPUHIUIIBI IPEOOpa30BaHUsl OPIaHOB B
CBSI3U C UX (pyHKIMENH. 3akoHOMEepHOCTH (utoreHe3a. [ TaBHbIe HallpaBISHUsSI SBOJIIOLMOHHOTO Iporecca. COBpeMEHHOE COCTOSIHUE 3BOTIOLIMOHHOM
TeOpUU. MeToA0I0rM4ecKOe 3HaYEHUE IBOJIIOLIMOHHON TEOpUH. 3HAYEHNE IBOJIIOLIMOHHON TEOPUH B PAKTUYECKON JEATEIBHOCTH YEJIOBEKA.
JleMOHCTpalys KUBbIX PACTEHUH U JKUBOTHBIX, FepOApHBIX IK3EMIUIIPOB, KOJUIEKIINH, TOKa3bIBAIOIINX UHANBUIYAJIbHYIO H3MEHYUBOCT U
pa3zHooOpa3ue cOpTOB KyJIbTYPHBIX PACTEHUHN U MOPOJ] TOMAIIHUX KUBOTHBIX; IPUMEPOB TOMOJIOTMYHBIX U aHAJIOTUYHBIX OPraHOB, UX CTPOEHUS U
IIPOUCXOKACHHUS B MPOLIECCE OHTOTEHe3a; TA0NHULL, cXeM, (parMeHTOB BUICO(PUIBMOB U KOMIIBIOTEPHBIX MPOrPaMM, WILTIOCTPUPYIOIIUX PE3YIbTATHI
MPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs U Pe3yJIbTaThIBUA000PAa30BaHus, @ TAKKE WILTIOCTPUPYIOLINX MPOIecChl BUA000pa30BaHuUs U
COOTHOIIICHHUE MyTel mporpeccuBHO JIabopaTopHbie U MpakTHYecKue padoThl M3yueHne mpucrnoco0IeHHOCTH OPTaHU3MOB K Cpeie OOMTaHUS.
Habmonenue u onucanue ocodeil Buaa mo MoppoaorudeckoMy KpuTepHio. BrisiBiieHne N3MEHYMBOCTH y 0co0eil ogHoro Buaa. BeisBienue
MPUCTIOCOOTIEHUH Y OPraHu3MOB K cpenie ooutanus. CpaBHUTENbHAS XapaKTEPUCTHKA 0COOEH pa3HbIX BUAOB OJHOTO pojia 0 MOP(OIOrHYECKOMY
Kkputepuio. CpaBHUTEIbHAS XapaKTEePUCTUKA €CTECTBEHHOIO M HCKYCCTBEHHOT0 0TO0pa. CpaBHEHHUE MPOLIECCOB ABUKYIIETO U CTAOMIN3UPYIOIIET O
ot6opa. CpaBHEHHE MTPOLIECCOB IKOJIOTMUECKOro U reorpaduyeckoro BunooOpasoBanus. CpaBHUTENbHAS XapaKTEPUCTUKA MUKPO- U MaKPOIBOIIOIHMH.
CpaBHuTeNbHAs XapaKTEPUCTHUKA ITyTeH SBOIOIMH U HaIlpaBJIeHUH 3BoJoL M. M3yueHue apoMopo30B 1 HanoaganTaluil y paCTeHU U AKUBOTHBIX.
TpeboBanus K ypOBHIO MOATOTOBKH 3HATh /IOHUMATh: OCHOBHBIE TIOJI0KEHUS ONOJIOTHUECKUX TEOPHH (KI€TOUHasi TEOpHUs; XPOMOCOMHAs TEOpHUs
HACJIEICTBEHHOCTH; CHHTETUYECKAask TEOPHs SBOJIOIIUH, TEOPHS aHTPOIIOTE€HE3a); YUEHHH (0 MyTAX W HANPaBJICHUSIX IBOJIOIMN; OHOIOTUYECKO M



HBOJIIOIMH. BBISBIISATH MPUCIIOCOOICHHS OPTaHU3MOB K cpesie 00uTaHus, apoMOp(O3bl U UIAMOATANTAIIMH Y PACTEHUH U )KUBOTHBIX CPAaBHUBATH (DOPMBI
€CTECTBEHHOI'0 0TOOpA; MICKYCCTBEHHBIN U €CTECTBEHHBIH 0TOOP; CIIOCOOBI BUA00Opa30BaHUS; MAKPO- U MUKPOIBOJIIOIHIO; IIYTH U HAIIPaBJICHUS
SBOJIIOLIMN) U JIeJIaTh BHIBOJIBI HA OCHOBE CPaBHEHMS; HCIIOIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B PAKTUYECKOM NEATEIbHOCTH U
MTOBCETHEBHOM JKU3HM JIJIsI: TPAMOTHOTO O0(hOPMIICHUS PE3yJIbTaTOB OMOJIOTHUECKUX HCCle0BaHN; DOPMBI KOHTPOJIS: YCTHBINA OMPOC, MTUCEMEHHBII
OIIPOC, COCTABJICHUE CXEM, 3arl0JIHEHHE TabIHII, TECTUPOBaHKE, PPOHTAIBHBIN OMPOC.

PA3JIEJI 2

AHTpOnorenes (24 4acos)

MecTo 4yenoBeka B CUCTEME OpraHM4ecKoro mupa. JlokasaTenbcTBa IPOUCX0XKIECHUS YEJI0BEKA OT KUBOTHBIX. J[BHIKYILIME CHIIBI aHTPOIIOT€HE3a.
buonoruueckue u counanbHble GakTOpbl aHTporiorene3a. OCHOBHbIE 3Tallbl 3BONIIOIUY uenoBeka. [Ipaponnna yenoBeuecTBa. Paccenenue uenoBeka u
pacoobpazoBanue. [lonynsaunonnas cTtpykrypa Bujga Homo sapiens. AanTuBHbIE TUIIBI YellOBeKa. Pa3BuTue MaTepuaibHON U JYXOBHOM KYJIbTYPHI,
npeoOpa3oBaHue MPUPOIbI, (PAKTOPHI IBOJIOLIUK COBPEMEHHOTO YesloBeKa. BrusiHue nedareapHOCTH yenoBeka Ha 6nocdepy. emoncTpanus Moaenen
CKEJIETOB YEJIOBEKA U MO3BOHOYHBIX KUBOTHBIX; MojienH «lIponcxoxaeHne 4yenoBeka» U OCTaTKOB MaTepPUAIbHOM KyJIbTYpbl; TaOJIUL, CXEM,
¢bparMeHToB BUICO(DUIBMOB 1 KOMIBIOTEPHBIX IIPOrPaMM, WILTIOCTPUPYIOIINX OCHOBHBIE 3TAIbl ABOJIOIMH YeJoBeKa. JlabopaTopHbie 1
MIpaKTU4ecKue paboThl AHAIHU3 U OIIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOKICHHS YeloBeKa. AHAIN3 U OLIEHKA PA3JIMYHBIX TUTIOTE3 POPMHUPOBAHUS
4yenoBeveckux pac. TpeboBaHus K YPOBHIO MOATOTOBKH 3HATH CTAUH SBOJIOIMH YEIOBEKa, MOHUMATh (DaKTOPHl aHTPOIIOTeHE3a, YMETh MOIY4aTh
MH(OPMALIMIO U AHAIU3UPOBATh €€, JeN1aTh BBIBObI O MPOUCXO0XKIEHUH ueroBedeckux pac ®opmbl KOHTPOIIS TECTUPOBAHUE, OEceibl, 3aluTa
pedepaTos.

PA3JIEJ 3

OcHoBbI 3k010rUM (31 yacos)

Okonorus kak Hayka. Cpenpl ooutanus. Jkosioruueckue ¢pakropsl. TonepanTHOCTh. JIuMuTupytonme Gaktopsl. 3aKk0OH MUHUMYMa. MecTooOuTaHue.
DkoJiornyueckas Hua. JKojorudeckoe B3aumoericteue. Herrpanusm. Amencanusm. Kommencanusm. [IpoTto-koonepanusa. Mytyanuzm. CuMOomo3.
Xumnnyectso. [Tapazutusm. Konkypennus. KonkypentHsle B3aumosieiicTBus. Jlemorpaduieckre nokasareiau Nonyasuu: oouine, mioTHOCTb,
POX/1aeMOCTh, CMEpTHOCTh. Bo3pacTHas cTpykrypa. lunamuka nonynsuun. buonenos. Dxocucrema. buoreonenos. buocgepa. MckyccTBenHbie
sKocucTeMbl. Arpoouoneno3. Ctpykrypa coobmectsa. [Iumesas nens. [Iumesas cets. [Iponyuentsl. Koncymentsl. Penyuentst. Jletput. Kpyrosopot
BElIEeCTB B 3KocucTeme. bruorennsie aneMeHTsl. JKonoruueckue nupamuasl. [lupamunadnomaccel. [Tupamuna uncnennoctu. Cykueccus. Obiee
apIxanue coobectna. [IpupoaHsie pecypebl. Dkoioruyeckoe cozHanue. JleMoHerpanuu tTabnun, Gotorpaduii, cxeM, pparMeHTOB BUACOPUIBMOB U
KOMIBIOTEPHBIX MTPOTPaMM, WILTFOCTPUPYIOLIUX CPEIbl OOMTAaHUS, SKOJIOTHYECKHE (aKTOPBI, TUITBI HIKOJIOTHUECKUX B3aUMOJICHCTBUMN, XapaKTEPUCTUKH
MOMYJISIIMA W COOOIIECTB, IKOJIOTHYECKHE CyKiieccuu. JlabopaTtopHble u mpakTudeckue padotsl HabmroaeHe v BBISIBICHUE MPUCTIOCOOICHUN Y
OpPraHM3MOB K BIMSIHUIO Pa3IMYHbIX IKOJIOTUYECKUX (PakTOpoB.BrisgBIeHNE a0NOTHUECKUX M OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM (Ha OTAEIbHBIX
npuMepax). BelgBIeHHEe aHTPOTIOT€HHBIX U3MEHEHHH B SKOCUCTEMaX cBOel MecTHOCTU. CoCTaBJIEHUE CXeM MEpeHOoca BEIECTB U YHEPTUU B
9KOCHCTEMaXx (MUILEBBIX Lenel U cetTeil). CpaBHUTENBbHAsA XapaKTEPUCTHKA SKOCUCTEM M arpodkocucTeM. OncaHue SKOCUCTEM CBOEH MECTHOCTH



(BUIOBas M IPOCTPAHCTBEHHAs CTPYKTYpa, CE30HHBIE N3MEHEHHUS], HAINUUE AaHTPOIIOT€HHBIX N3MEHEHUH). OnncaHue arposKOCUCTEM CBOEN MECTHOCTH
(BM10Bast U IPOCTPAHCTBEHHAs CTPYKTYPA, CE30HHBIE U3MEHEHUS1, HAIMYUE aHTPOIOI€HHBIX U3MEHEeHM). MccnenoBanue n3MeHeHHU B SKOCHCTEMAX
Ha OMOJIOrMYeCcKuX MoJIeIAX (akBapuyM). Pemenue sxosorndyeckux 3a1ad. TpeOoBaHMs K ypOBHIO TOATNOTOBKH 3HATh reorpaduyeckoe u
HKOJIOTHYECKOE BUJ000pa30BaHue, BIUSHHIE HJIEMEHTAPHBIX (DaKTOPOB IBOJIOLUH HAa T€HO(OH/I MOMYISAIIH, TOHUMATh (HOPMUPOBaHHE
MIPUCIIOCOOJICHHOCTH K Cpejie OOMTaHuUsA, KPYTOBOPOT BEIIECTB U NMPEBPALCHHS YHEPTHU B SKOCUCTEMaX U Ouocdepe BIUSHIE MyTareHOB Ha OPTaHU3M
YeJI0BEKA YMETh OOBSICHATh B3aUMOCBSA3HM OPIraHU3MOB U OKPY’KaIOIIEeH Cpe/ibl; MCII0JIb30BaTh 3HAHUSA IS ONPEeNICHUsI COOCTBEHHOM MO3UIIMU 11O
OTHOILIEHMIO K 9KOJIOTUYECKUM MpoliieMam, OBEICHUIO B IPUPOIHON cpere PopMbl KOHTPOIIS TECTUPOBAHUS TECTUPOBAHNE, BBITIOIHEHUE 3a/1aHUH,
(pOHTATIBHBIN U UHANBUAYAIBHBINA OMPOC .

PA3JIEJI 10

JBoJronust Ouocdeps! u yenosek (7 yaca)

buocdepa, ee BOSHUKHOBEHHE U OCHOBHBIE ATaIlbl HBOJIOLUH. DYHKIIUH )KUBOTO BEIeCTBA. B3risibl, TMIIOTE3bl U TEOPHH O MIPOUCXOXKICHUHN KU3HHU.
Opranudeckuii MUp Kak pe3yabTaT 3Boitonuu. Kparkas ucropus pasBuTus opraHnueckoro mupa. OCHOBHbIE apoOMOP(O3bI B 3BOJIIOLIMU
opranuyeckoro mupa. OCHOBHbIE HAIIPaBJIEHUSI SBOJIIOIMM PA3IMYHbIX IPYII paCTEeHUN U KUBOTHBIX. YueHue B. . Bepnaackoro o Ouocgepe. Mecto
U poJib uesnoBeka B Ouocdepe. AHTpororeHHoe Bo3zeiictsue Ha 6uocgepy. I[lonsarue o Hoochepe. HoocdhepHoe mblinieHne. MexayHapogHbie 1
HalMOHAJIbHbIE IIPOTrPAMMBI 03/10POBJIEHUS IPUPOIHON cpebl. JleMOHCTpalysl OKaMEeHEI0CTe|, OTIIEUaTKOB paCTEHUH U )KUBOTHBIX B APEBHUX
MOPO/Iax; PENPOIYKINI KapTHH, OTpaskaroluXx (piaopy u (ayHy pa3IMyuHBIX 3p U MEPUOI0B; TaOIUL, WUTIOCTPUPYIOLIUX CTPYKTYPY OHochepsl; cXxeMm
KpyroBOpOTa BELIECTB U MPEBPALLEHUS SJHEPTUH B Orocdepe; BIUSHUS X03IHCTBEHHON JesITEIbHOCTH YeJIOBEKa Ha MPUPOTY; MOAEH -alIUIUKaIUK
«buocdepa 1 yenoBek»; KapT 3allOBETHUKOB Halllel cTpaHbl. JIabopaTopHble U MpakTHUECKue paboThl AHAU3 U OLIEHKA INI00AIbHBIX aHTPOIIOTEHHBIX
M3MEHEeHMH B 6uocdepe. AHaAIU3 U OLIEHKA Pa3IMYHbIX TMIIOTE3 BOZHUKHOBEHUS KU3HU Ha 3emiie. Dkckypcus Mctopus pa3BUTHS KU3HU Ha 3emiie
(kpaeBe4ecKuil My3€ei, reoJ0ornueckoe OOHaKEeHHE).

TemaTnuyeckoe NIaHKPOBaAHUE
nmo ouosioruu 10 xiaacc
3 yaca B Hegemo, Bcero 102 u.

HaumeHnoBaHue TeMbl KoJu-Bo yacosB
1.Benenurte B OMOJIOTHIO 6

2. OCHOBBI IIUTOJIOTHH 35
3.Pa3zMHOKeHNE U MHIMBUIYabHOE pa3BUTHE OpraHU3Ma. 16

4.OCHOBBI T€HETUKHU 23

5.I'eHeTHKa YeTOBEKA. 12

6.OCHOBEI CEJIEKIIMU 1 OMOTEXHOIOT I 8




7.1ToAroToBKA K K3aMEHY 2
Hroro: 102
TemaTH4yeckoe MIIAHNPOBAHUE
no ouosiorum 11 Kiace
3 yaca B Heaeao, Bcero 102 4.
Ne Tema pa3zgea KoauuecTBO 4acoB
n/n
1 | OcHOBBI yueHus 00 SBOJIIOIHH. 41
2 | PazBuTHE OpraHUYECKOro MUpa 13
3 | AaTpornorenes. 11
4 | OCHOBBI SKOJIOTHH. 22
5 | OBomdronust 6rocdepsl U YeTOBEK. 10
6. | Pesepn 5
Uroro: 102
ITIOYPOUHO-TEMATHUYECKOE ITJTAHUPOBAHUME 110 BUOJIOT U1
Knacc 10 (yriayOiaeHHBIN YPOBEHB) KOJMYECTBO YaCcOB — 3 4. B HEJICIIIO
Ne ypoka Tema ypoxa Hara. KoutposnbHas pabora.




1/1

Mecto kypca «O01as OuoyIorus» B CHCTEME
€CTeCTBEHHOHAYYHBIX JUCLUIUINH

2/1 [IpakTueckoe 3HaUeHUE OMOJIOTUYECKUX 3HAHUM.
3/2 MeTo/ 161 HayYHOTO TTO3HAHUSI.

4/3 MeTobl HAyYHOTO TTO3HAHUS.

5/4 OOBEKT U3y4YeHHST OHOJIOTHH.

6/5 OOBEKT M3y4YeHHsT OHOJIOTHH.

711 buonornueckne CucTemMbl U UX CBOWCTBA.

8/2 buosornyeckre cUCTEMbI U X CBOMCTBA.

9/3 O6o0maronuii ypok

10/4 Vpok « lllaru B MeguIaHy».

11/5 MonekynsipHbIil ypOBEHb: 00111asi XapaKTEepPUCTHKA.




12/6

HCOPFaHI/ILIeCKI/Ie BCIICCTBA: BOJa U COJIH.

13/7 JIunuapl, uX CTpOEHUE U PYHKIUU.

14/1 Jlunuapl, X cTpoeHue U PyHKIUU

15/2 VYrieBoabl, UX CTPOCHUE U QYHKIIUH.

16/3 VYTrieBoibl, UX CTpOeHUE U QYHKIUU

17/4 CocTaB u CTPYKTypa OCIIKOB.

18/5 CocTaB H CTPYKTypa OCIIKOB.

19/6 benku. ®yHknu OEIKoB.

20/7 depMeHTHI — OMOJIOTMYECKUE KaTaanu3aTophbl
21/8 depMeHTHI — OMOJIOTHYECKUE KaTaTu3aTophbl
22/9 O06o0maromnuii ypok

23/10 VYpok « [llaru B MeauIAHY> .

24/11 Hykneunossie kucnotsl. [JHK,




25/12

Hyxkneunnossie kucnotsl. PHK

26/13 Hyxneunossie kucnotsel. PHK u JIHK.

2711 Hykneunossie kucnorsl. PHK u IHK.

28/2 A,. T,®, u apyrue HyKJIeoTuIbl. BuTamMuHsbI

29/3 VYpoxk « lllaru B METUIIHHY.

30/4 Bupycsl — HekiterouHast popMa KU3HHU.

31/5 Bupychsl — BHyTpUKIIETOUHBIE TAPAZUTHI

32/6 VYpok « lllaru B Meguuuny».

33/7 PerpoBupycel u mepsl 60pr0b1 co CITH Jom [Tpuons..
34/8 Oo6o0maronmit ypox Kontponbhas pabota»
35/1 Ypoxk « lllaru B Mmenuiuny».

36/2 O0o06maromui ypok — KoH(GEpEeHIIHs

3713 O0oO0marmui ypok — KoH(GEpEHIHS




38/4

Opranuzanus moarotToBku k EI'D.

39/5 Kierounslif ypoBeHb: 00111ast XapakTepucTiuka. MeTo bl
W3YYCHUS KIICTKH.

40/6 Knerounas Teopusi.

4117 TexHHKa MUKPOCKOIIMPOBAHHS. .

42/8 Crpoenue kinetrku .Kinetounas memOpana.

43/9 [uromnnasma. [{utockener .Knetounslit ientp .OpraHou bl
JIBIKEHUSL.

44/10 Crpoenue knetku. [IpoBoaum uccnenoBanue.

45/11 PubGocombl. DH10MIIa3MaTHYECKAS CETh.

46/12 SAnpo. Saperky.

47/13 Bakyomnu. Komruteke ['onbmxu. JInzocomel.

48/14 Murtoxouapuu. [Inactunasl, Brirouenus.

49/15 Oco0EHHOCTH CTPOEHUS KIIETOK MPOKAPHUOTOB M 3YKAPUOTOB.




50/16

OcobenHocTH CTPOCHU KIICTOK IIPOKAPHUOTOB M 3YKAPHOTOB.

51/1 O06o0maromui ypox. KoHTposnbHas padotay
52/2 Vpok « llaru B MeTuuHy».

53/3 OOMeEH BeIeCTB U MPEBPAIIEHUE SHEPTUHU B KIIETKE.

54/4 VYpoxk « lllaru B METUIIHHY.

55/5 DHepreTuueckuii oOMeH BelecTB. beckucinopoanblit dTar.
56/6 DHepreTudeckuii oOMeH BemiecTB. Kucinopoauslii aTar.
5717 TuIbI KJIETOYHOTO MUTAHUS. XEMOCUHTES.

58/1 Tunbl K1€TOYHOTO MUTAaHUS. POTOCUHTES.

59/2 O0o0maronmii ypox.

60/3 Ypoxk « lllaru B Mmenuiuny».

61/4 buocunTe3 0enkoB B kieTke. TpaHckpunuus

62/5 buocunTes 6enkoB B kieTke. TpaHCIIsIus.




63/6

Perynsauus TpaHCKpUIIIMK U TPAHCIIALIMM B KIIETKE.

64/7 O0o0maromui ypox.

65/8 Vpok « lllaru B MeTuuHy».
66/9 Kusznennblit muki kietku. Permukamus JIHK.
67/10 Jlenenue KIeTKU. MUTO3.

68/11 Jlenenue KIeTKU. MUTO3.

69/12 VYpok « lllaru B Meguuuny».
70/13 Jlenenwue kieTku. Meiio3.

71/14 [TonoBeie kieTku. ["amerorenes..
72115 O6o0maromnmii ypox.

73/16 VYpok « [llaru B MeauIAHY> .
74117 OO6o0mmaronuii ypox.




75/18

O6o06maromuit ypok. Kondepeniusi.

76/19 Opranunzanus noarotosku k EI'D. KoHTposnbHas padotay

77120 Oprann3MeHHbIN ypoBeHb: 00111ast XxapakTepuctiuka. ®opmbl
Pa3MHOKEHHUs OPTaHU3MOB.

78/1 Pa3Butre nosioBeIX Ki1eTOK. ONI0A0TBOPEHHUE.

79/2 VYpoxk « lllaru B METUIHHY.

80/1 NHnuBuayabHOE pa3BUTHE OPTaHU3MOB. buoreneTnyeckui
3aKOH.

81/2 VYpok « lllaru B MeTUIIUHY».

82/2 3aKOHOMEPHOCTHU HACIEOBaHUS IPU3HAKOB, YCTAHOBJIECHHBIE
Menngemnem.

83 Monorubpunnoe ckpemmbanue. [lepsbiii 3aKkoH BTopoit 3akoH
Menpens.

84 Henonnoe noMuHUpoBaHuEe AHAIM3UPYIOUIEE CKPEIIUBAHUE




85

Ypok « lllaru B MetuIuHy».

86 JuruOpuaHoe U nomuruOpuIHoe cKkpeniuBanue. TpeTuii 3aKkoH
Mennemst

87 JuruOpuaHoe U nonuruOpuIHOe cKpenuBanue. Tpetnii 3aKkoH
Mennens

88 BzaumMmoeiicTBre HeaJUIEIbHBIX TEHOB.

89 B3anmoneiicTBre HeANNIEIbHBIX T€HOB.

90 Vpok « lllaru B MeguuHy».

91 XpOoMOCOMHas TEOPHsI HACJIEICTBEHHOCTH, 3aKOHBI CIICTUICHHUSI
T'CHOB.

92 ['eneTnueckoe ornpeseeHue moja: TOMO- U TeTepOraMeTHBIN
non CuerieHHOe HaclieIoBaHue Mpu3HaKkoB. 3akoH T.Moprana.

93 O06o06maronui ypox.




94

Ypok « [llaru B Meguuuny».

95 3aKOHOMEPHOCTH WU3MEHUMBOCTH OCHOBHBIE (DOPMBI

M3MEHYMBOCTH. MyTanuu, CBOMCTBA U IIPUYNHBI MyTaLlAN.
96 Vpok « [llaru B MeIUITUHY».
97 LleHTpbI MPOUCXOXKACHUS K MHOTOOOPa3us KyJIbTypPHBIX

paCTECHUH.
98 Metonsl cenexrun. Cenekuus MUKpPOOPTaHU3MOB
99 buoTexHooTHs U reHeTUYecKast MHXEHepUs
100 Vpok « lllaru B MeguuHy».
101 O6o0maronuit ypox.
102 HToroBast KOHTpOJIbHAS paboTa. KonTtponbshas paboTta

[ToypouHo - TemaTuyeckoe TIaHUPOBAHHE MO OMOJIOTUU
11 knacc( 3uaca B HEZIEIIO).

Nori/m. Tewma ypoxka. KoHnTposnbHas padora.
1. ITonynsmoHHO-BUI0BOM YPOBEHB: 00IIasi XapaKTePUCTUKA.




BI/II[BI W NOITYJIAAIU.

2. [TonynsaMOHHO-BU0BOM YPOBEHB: 00IIasi XapaKTepUCTHKA.
Buabl u nonynsiuun

3. [TonynsaMOHHO-BUI0BOM YPOBEHB: 00IIasi XapaKTepUCTHKA.
Buabl u nonynsiiun

4, O06o061maronmi ypox.

S. PazBuTus sBomonronHoro yuenus Y. JlapsuHa.

6. CunTeTHnyecKasi TeOpHs IBOTIOLIHH.

7. JIBMOKYIIIME CUITBI DBOJIONNU, UX BIUSIHUE HA TeHODOH]T
MOMYJISIIUU.

8. VYpok « [Ilaru B METULITHYY.

9. M3onsmus. 3akon Xapau-BaitnOepra.

10. Mzonsiius. 3akon Xapau-BaiinGepra

11, Ypok « lllaru B MEAUITUHY».

12, EcrectBeHHbIl 0TOOP U €ro GOopMBI.

13. Ypok « [Ilaru B MeAUITUHY».

14, O6o061maronmii ypox.

15. ITonosoit or6op. CtpaTerus orbopa

16. Ypok « [Ilaru B MeTULIUHYY.

17, MukposBosronus. Makpo3BOJIFOLUS.

18. VYpok « [llaru B MeIuLIHY».

19. Hanpasnenus sBostonnm.

20. Ypok « [llaru B MeAUITUHY Y.

21. [Tpuntune! knaccudukanmu. CucTeMaTHKa.

22. O6o0mmaronuii ypox.

23. O6o6maronuii ypok.-Kondepeniusi.

24. IIpoekr.

25. Opranu3zarus noAroroBku k EI'D.




26. DKOCHCTEeMHBIN YPOBEHb: 00111ast Xxapakrepuctuka. Cpena
0OWTaHHs OPTaHU3MOB.

21. DKOJIOTHYECKHE (PaKTOPHI U PECYPCHI.

28. Bausinue skosorndyeckux (pakTopoB Cpejibl Ha OpraHHU3M.

29. Bnusinue skosorndyeckux (pakTopoB CpeJibl Ha OpraHU3M.

30. Brnusinue sxosorndecknx (hakTopoB CpeJibl Ha OpPTraHU3M.

31. Brnusinue sxonorndeckux (akTopoB CpeJibl Ha OpTaHU3M.

32. O06o0mmaronmit ypox.

33. DKOJIOTHYECKHE COOOIIECTBA

34. VYpok « [Ilaru B METULITHYY.

35. EcTecTBeHHbIE U HCKYCCTBEHHBIE SKOCHUCTEMBI.

36. EcTecTBEHHBIE M NICKYCCTBEHHBIE S3KOCHCTEMBI.

37. EcTecTBeHHBIE M HCKYCCTBEHHBIE SKOCHCTEMBI.

38. O06o0mmaronmit ypox.

39. B3anMooTHOIIEHUs1 OpraHu3MoB B 3kocucTeme. CuMOmno3.

40 B3anmooTHOIIEHNSI OpraHu3MoB B skocucteme. [lapazutusm.

41. Ypok « [Ilaru B MeAUITUHY».

42. B3anmMoOTHOIIEHNS] OPraHU3MOB B SKOCHCTEME. XUIITHUYECTBO.

43. B3anmMoOTHONIEHNSI OPraHU3MOB B DKOCHCTEME. XUITHUYECTBO

44, B3anMooTHOLIEHUSI OpraHU3MOB B 3KOCHCTEME. AHTHONO3.
Konkypenuus.

45, O6o06mmaronuii ypox.

46. Oxonornyeckas Huma. [IpaBuiio onTuMaabHOTO
bypaxxupoBaHusl.

47. Dxonorunyeckas Huma. [IpaBuiio onTumMaabsHOTO
bypaxxupoBaHus

48. Ypok « lllaru B MEAUITUHY». KoHntposbHas paborta

49. BusioBast 1 mpocTpaHCTBEHHAsI CTPYKTYPA SKOCUCTEMBI.




50.

BunoBas u npocTpaHCTBEHHAs! CTPYKTYPA YKOCUCTEMBI.

5l. Ypok « [1laru B MeAUITUHY».

52. O6o06maronmii ypox.

53. Tpoduyeckas CTpyKTypa SKOCUCTEMBI.

o4 Tpodwuueckas CTpyKTypa 3KOCUCTEMBI.

99. Ypok « lllaru B MeTMIIUHYY.

56 [InmeBbie CBA3M B IKOCUCTEME.

of. DKOJIOTUYECKHE MTUPAMU/IBI.

58. DKOJIOTUYECKHE MUPAMHUIBI.

59. Ypok « [Ilaru B MeTULIUHYY.

60. O6o06maronmii ypox.

61. KpyroBopoT BelecTB ¥ NpEBpaIllEHUE SHEPTUU B IKOCUCTEME.

62. [TpoiyKTUBHOCTH COOOIIIECTBA.

63. DKoJIOTHYECKasi CYKIIECCHSI.

64. DKOJIOTHYECKAasi CYKIIECCHSI.

65. CyKIeCCHOHHBIE U3MEHEHHS. 3HAYEHHUE CYKLIECCHUM.

66. Ypok « [Ilaru B MeAUITUHY».

67. O6o061aronmMii ypox.

68. Binsinue 3arps3HeHHi Ha )KUBBIE OPTaHU3MBI.

69.. [TocneacTBus BNUAHUSA JEATEIBHOCTH YeIOBEKa Ha
YKOCHCTEMBI.

/0. O6o0uaroImi ypox. KoHntposbHas paborta

/1. O6o6maronuii ypok. Kondepeniusi.

72. O6o06maronuii ypok. ITpoekT.

73. Opranu3zaiust noarotoBku Kk EI'D.

74 buocdepHsbIit ypoBeHb: 00111as1 XapaKTEPUCTUKA. Y UCHUE

Bepnaackoro o 6uochepe.




/5.

Ypok « lllaru B MeAUITUHY».

706. Kpyrosoport BemiecTB B 6uocdepe.

77 Kpyrosoport BemiecTB B 6uocdepe.

78. Ypok « [Ilaru B MeauIuay

79. O6o0maromuii ypok

80. DpoJmonusi Onochepsl. 3apoKACHIUE KU3HU.

81. Oposmonmst onochepsl. Kuciopoanas sBomroIus.

82. VYpok « [Ilaru B MeIUITUHY

83 O6o06maronmii ypox.

84. [Tpoucxox1IeHNH )KU3HHU HA 3eMIIE.

85. Ypoxk « [llaru B Meguuuny

86. CoBpeMEeHHBIE MPEICTABIICHUS O TIPOUCXOXKICHUH KU3HU
87. Pazutne xxu3nm Ha 3emuie. Karapxeii, apxeil 1 mpoTEpPO30M.
88. PazBuTne xxu3Hu Ha 3emuie. [Taneo3oii.

89. PazBuTne xu3Hu Ha 3emiie, Me30301i.

90. PazButue xxu3nu Ha 3emiie. KallHO30M.

91. O6o06mmaronmii ypox.

92. DBOJIIOLIMS YEJIOBEKA.

93. Ypoxk « lllarn B Memuiuny.

94 OCHOBHBIE CTAIMM AHTPOIIOTEHE3a.

95. JIBVOKyIIIMe CHUITBI AaHTPOTIOTEHE3A

96. VYpok « [Ilaru B MeauIuay

97. dopMHpOBaHUE YETIOBEYECKUX pac.

98. Ponb yenoBeka B 6uocdepe.

99. VYpoxk « lllaru B Meguuuny

100 Oo6o0mmaromuii ypox. Kontponbhas paborta




101.

Opranu3zanus noaroToBku k EI'0.

102.

O6o06maronmi ypox.

C=RU, O=I'BOY COW c. Yconbe,
CN=lNognunanwuHa J1to60oBb
HukonaeBHa,
E=usol_sch@samara.edu.ru

MECTO NnoanucaHus
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