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Pabouas nporpamma yuyeOHoro npeamera «buonorus» 10-11 xmaccel 6a30BOro ypoBHsI COCTaBlieHa B
COOTBETCTBHHM C TpeboBaHMEM (eaepaTbHOTO TOCYAapCTBEHHOTO O00pa3oBaTENbHOIO CTaHAapTa
cpeaHero oomero o0pa3oBaHMs, Ha OCHOBE MPHUMEPHOM MpOorpaMmbl MO MHPOPMATUKE A CpeaHEei
IIKOJIBI, C YY4ETOM TpeOOBaHHWI K pe3yabTaTaM OCBOCHHS OCHOBHOH OOpa30oBaTEIbHON MPOTrpPaMMbI
cpennero obmeroodpaszoBanus OI'OC.

VY4eOHbIil MiIaH Ha u3ydeHue ydeOHoro mpenmera «buonorusi» 0a30BOro ypoOBHsSI CpPEIHEro OOIIEro
obpaszoBanus otBoauT B 10 kiacce 34 yac u3 pacuera 14 B Henento, B 1 1xmacce 34 yaca u3 pacuera 14 B
Henenro. Beero 3a kype cpemHero o0miero oOpazoBaHusl OJTHBIN 0a30BbIil Kypc B 00bEMe 68 yueOHBIX
gacoB. Pabouast mporpamma ydeOHoro npeamera «buonorusi» 6azoBoro ypoBHs mius 10 -11 kmaccoB
peanusyercs IpH MCHOJb30BaHMK ydyeOHuka: «buomorus: OOmas Ooumonorus 10 knacc. ba3oBeri
ypoBeHb» aBTophl: B.U. Cuornasos, M.b. Aradonona, E.T. 3axaposa. M.: [Ipoda 2015 rog.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT'O ITIPEIMETA
JlnuHOCTHBIE, MeTanpeIMETHbIE U IPEAMETHbIE pe3ylbTaTbl OCBOEHUS Y4eOHOro mpeameTa
«buonorus.

JIMYHOCTHBIMU pE3yIbTaTAMHU:

- 0CO3HaBaTh U Ha3bIBaTh CBOM CTPATETMYECKHE LIEIH CAMOPA3BUTHUS

- BbIOOpA )KU3HEHHOM cTpaTeruu (MpogeccCuoHanbHOU, IUYHOCTHOM U T.1I1.);

- TOCTENEHHO BBICTpauBaTb COOCTBEHHOE IEJIOCTHOE MMPOBO33PEHHE: YUYUTHCS IPU3HABATh
MIPOTUBOPEYUBOCTh U HE3aBEPIIEHHOCTh CBOUX

B3TJIS,I0B HA MUP, BO3MOXXHOCTh UX U3MEHEHUS; YUUTHCS OCO3HAHHO YTOUYHSTH U KOPPEKTUPOBATH CBOU
B3TJIS,IBI M IMYHOCTHBIE TIO3UIINH 110 MEpPE PACHIMPEHUsI CBOETO KU3HEHHOT'O OIIbITA,

- HCNOJb30BaThb CBOM HMHTEpPECHl JJs BbIOOpa WHAMBUAYAJIbHOH 00pa30BaTEIbHON TpaeKTOPHH,
MOTCHIMATBHOW  Oynymield Tpodeccuu UM COOTBETCTBYIONIETO  yIIIYOJIEHHOTO  (MPOQIIEHOTO)
o0Opa3zoBaHMs;

- TOpuoOpeTaTh OMBIT YYACTHS B JIEaxX, MPUHOCSIIUX MOJIb3Y JIIOIM;

- YUUTBCS CaMOCTOSITE€IBHO MPOTUBOCTOSTH CUTYAIMsIM, MPOBOLMPYIOIIMM Ha IOCTYNKH, KOTOPbIE
YTpOXKaroT O€30MaCHOCTH U 3/10POBBIO;

- y4uTbcsl yOeXJaThb JpYrux JIoAed B HEOOXOJUMOCTH OBJAJEHUS CTpaTeruedl palroHaIbHOTO
MIPUPOIONOIB30BAHNUS;

- HCNOJb30BaTh 3KOJOTMYECKOE MBIIIJICHHE ISl BbIOOpa CTpAaTerMM COOCTBEHHOI'O IOBEACHUS B
Ka4yecTBE OJJHOM M3 IIEHHOCTHBIX YCTaHOBOK.

- PUCK B3aMMOOTHOILIEHU YeI0BeKa 1 MPUPOIbL;

- TIOBE/ICHUE YeJIOBEeKa C TOUKHU 3PEHUS 3J0pOBOro o0pasza *KHU3HH.

MertarnpeaMeTHBIMU pPe3yIbTaTaMHt:

Perymarusueie YV /I:

- CaMOCTOATEIbHO OOHApYKUBaTh U (POPMYIUPOBATH MPOOJIEMY B KIACCHON M MHAMBHUAYaAIbHOMN
y4eOHOMU JesITeNbHOCTH;

- IUIAHUPOBATh CBOIO MHJMBUYaJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

- paboTtaTh O CaMOCTOSTENHHO COCTABJICHHOMY ILJIaHY, CBEPSISICH C HUM U LENbIO AESITETbHOCTH,
UCIPABIIAS OMKUOKH, UCTIOIB3YsI CAMOCTOATEIHHO

nogoOpaHHbIe cpeAcTBa (B ToM yucie u HTepHeTe);

- YMETh OLIEHUTH CTENEHb YCIEIIHOCTH CBOEH MHIMBUYaIbHOW 00pa30BaTeNIbHOM 1€ TEIbHOCTH.
CpenctBom dhopMHupOBaHHs PEryaaTUBHBIX Y Y ] ciyKaT TEXHOJIOTHSI MPOOIEMHOTO JUAIora Ha dTare
M3y4eHHs] HOBOT'O MaTepHajia U TEXHOJIOT s OLIEHUBAaHU 00pa30BaTeIbHbBIX JOCTHXKEHUN (Y4eOHBIX
yCHEXOB).

ITo3naBarensubie YV /I

- CaMOCTOSITENIbHO CTaBUTh JMYHOCTHO-HEOOXOANMbIE YUeOHbIE U )KU3HEHHBIE 3a[a4i U ONPENIEsTh,



KaKue 3HaHHUS HEOOXO0IMMO MPUOOPECTH JIJIsl MX PEIICHHS;

- CaMOCTOSITEIILHO JI€1aTh IPeABapUTENbHbIN OTOOP HCTOUHUKOB HH(GOPMALIUU J1JIs1 YCIIEITHOTO
IPOABHIKEHMSI [IO CAMOCTOSATENIEHO BEIOPAHHOM

00pa3oBaTEeNbHON TPACKTOPHUU;

- COIIOCTaBJIATh, OTOUPATh U MPOBEPATH HH(OPMALIHIO, TIOTYYEHHYIO U3 Pa3IMYHbIX HCTOYHUKOB, B
toM yrcne CMU, i yCcTIenHoTo MpOIBUKEHHUS TI0 CAMOCTOSATENILHO BRIOPAaHHOH 00pa3oBaTeIbHOM
TPAaeKTOpUH;

- mpeoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJHOTO BUA B IPYTrOM U BEIOMPATh yAOOHYIO 11 ce0s popmy
(bukcauy u npeacTaBieHus MHGOpMaIy;

- TPEACTaBIATH HHPOPMALIMIO B ONTUMAIBHOM (popMe B 3aBUCUMOCTH OT aJpecara;

- IIOHUMAaTbh CUCTEMY B3IJIJIOB U MHTEPECOB YEJIOBEKA;

- BJIaJeTh NpuéMamMu ruOKOro YTEHUs M PallMOHAIBHOIO CIYIIAHUSA KaK CPEJCTBOM CaMOOOpa30BaHusl.
KommyHnukatusable YV /I:

- TIpu HEOOXOJMMOCTH KOPPEKTHO YOEXIaTh IPYTUX B IPABOTE CBOCH MO3ULIUH (TOYKHU 3PEHUS);

- TIOHUMATbh CHUCTEMY B3IJISJIOB U HHTEPECOB YEIIOBEKA,

- TOJICPAHTHO CTPOHUTH CBOU OTHOIICHHS C JIFOAbMHU MHBIX MO3UIUN 1 HHTEPECOB, HAXOAUTh
KOMIIPOMHUCCBI.

CpenctBoM GpopMUPOBaHUS KOMMYHUKATHBHBIX Y Y [] CITy’KaT TEXHOJIOTHS IPOOIEMHOTO THaiora
(moOy>xaroIuii ¥ MOABOASALIMNA JUAJIOr) U OpraHu3anus padoThl B MaJIbIX IPYIMIAX, a TAKXKE
WCIIOJIb30BaHNE HA YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOYKTUBHOTO YTCHUSI.

[IpenmMeTHBIMU pe3ysibTaTaMU:

- OCO3HaHME YYEHHKAMU MCKIIIOUMTEIbHON POJIM KU3HU Ha 3emJie U 3Ha4eHUHU OMOJIOTMHU B )KU3HU
4eJloBeKa U 00IIeCTBa.

- XapakTepHu3oBaTh ouocdepy, e€ OCHOBHBIE (PYHKIIUH U POJIb )KU3HU B UX OCYIIECTBICHUH;

- KJIaccu(UIMPOBATH )KUBBIE OPTaHU3MBI IO UX POJISIM B KPYTOBOPOTE BEUIECTB, BBIJCIATH LIEMTH
MUTAHUS B 9KOCUCTEMAX;

- OOBSICHATH poJib OMOpa3zHOOOpa3us B MOAep KaHUN OMOC(HEPHOT0 KPyroBOpOTa BEIIECTB.

- (dopMHpOBaHUE NPEICTABIECHUS O IPUPOJIE KaK pa3BUBAIOLICHCS CHCTEME.

- OOBSICHATH DBOJIOIHIO OPTaHUIECKOTO MUPA U €€ 3aKOHOMEPHOCTH (CIJIEACTBHUS IBOJTIOIIMOHHON
TEOPHH, OCHOBHBIE ITOJIOKEHHS TEOPUH ecTecTBeHHOro otoopa Y. JlapBuHa, CHHTETHUECKOW TEOpUU
9BOJIIOLIMHU, YYEHUS O BUJE U BUJI000pa3oBaHuu, o myTsax 3Boitonuu A.H. CeBepiiosa);

- TPUBOJUTH MPUMEPHI MPUCTIOCOOICHUH Y PACTEHHUI M JKUBOTHBIX U OOBSCHATH HX OMOJIOTHUYECKHI
CMBICIT;

- XapaKTepH30BaTh MPOUCXOXKICHUE U OCHOBHBIE ATAITBI DBOJIOIMH KU3HH;

- OOBSICHATH MECTO YeJIOBEKa CPeI )KUBOTHBIX M OMOJIOTHYECKHE MPEAIOCHUIKH MPOUCX0XKICHUS
YeJI0BeKa;

- XapaKTepH30BaTh OCHOBHBIE ATAITBI TPOUCXOXKIACHUS YEIOBEKA.

- OCBOEHHE 3JIeMEHTapHBIX OMOJOTHUECKUX OCHOB MEAMIIMHBI, CEIbCKOTI0 U JIECHOTO X0341UCTBa,
OMOTEXHOJIOTHH.

- MOJTb30BAThCS 3HAHHUSIMU 110 TEHETHKE U CEJIEKIIMHU JIJISl TTOIePKAHUS TIOPOTHON YHUCTOTHI
JIOMAIIIHUX KUBOTHBIX (CO0aK, KOILIEK, aKBAPUYMHBIX PBIO U 1p.);

- WCTIOJIH30BATh 3HAHMS 110 TEOPUH IBOITIONIUH JUISI ONITUMAIIEHOW OpTaHu3aIi O0PHOBI ¢
MH(EKIMOHHBIMU 3200JI€BaHUSIMU, BPEIUTEISIMU

JIOMAIIIHET0 U MpuycaaeOHOro X03HUCTBa;

- XapaKTepH30BaTh MPUYUHBI HU3KOH YCTOWYMBOCTH arpOIKOCHCTEM;

- HCIOJb30BaTh 3HAHMS IO JKOJIOTUHU JUIsl ONTHMAIBHOW OpraHu3anuu 0opbObl ¢ MH(EKIIMOHHBIMU
3a00JICBaHUSIMHU, BPEAUTEISIMHA JIOMAITHETO MW TPHYCaJeOHOTO XO3SICTBA, UISI OpPraHW3alUU U
TUTAHUPOBAHHS

COOCTBEHHOTO 3/J0POBOT0 00pa3a KU3HU U OJIArONPUSATHOMN cpe/ibl 0OUTaHUS YeJIOBEYECTBA.

- OBIaJeHHE HamOojee YNOTPeOMTENPHBIMU TOHATHSAMH M 3aKOHAMH Kypca OWOJIIOTHHM W WX
MCIOJIb30BAHUEM B MTPAKTUYECKOM JKU3HU.



- 00BACHATH cierupuKy OMOJIOTUN KaK HAyKH;

- HAXOJUTh B MPOSIBICHUSAX KU3HEACITCILHOCTH OPTaHU3MOB OOIIIHE CBOMCTBA KUBOTO U
OOBACHATH UX;

XapaKTepU30BaTh OCHOBHBIC YPOBHH OpraHU3aIluH KUBOTO;

OO0BACHATH CHCHU(PHUKY METOOB, UCIIOJIB3YIOIIUXCS TPH U3YICHHH KUBOU TTPHPOJIBI;
XapaKTepU30BaTh OCHOBHBIC TIOJIOKEHUS KJICTOYHON TCOPHH;

- MEPEUUCIIITh OCHOBHBIE OpraHeJUTbl KIETKH, XapaKkTepu3oBarh WX (QYHKIMH U pOJIb B
KHU3HEJCATCILHOCTH IIEJIOT0 OpPraHu3Ma, OOBSICHATH OCOOCHHOCTH CTPOCHHS KJIETOK Pa3HBIX IApCTB
JKUBBIX OPTaHU3MOB;

- XapaKTepu30BaTh OOMEH BEIIECTB B KJICTKE: Ba)KHEHIIIHE 0COOEHHOCTH
(hoToCHHTE3a, IHEPTETUIECKOTO 0OMEHA U OMOCUHTE3a OenKa;

- XapakTepHu30BaTh MaTepUaIbHbIC OCHOBBI HACIECICTBEHHOCTH U CIIOCOOBI JICICHUS KIIETOK;

- YMETh MOJIb30BaTHCS MUKPOCKOIIOM, TOTOBUTh U PACCMATPHUBATh MPOCTEHIIIE MUKPOIIPEIIapaThl;

- OOBSICHSTH OMOJIOTHYECKHI CMBICIT KOOPIMHAIIMH YaCcTei OpraHu3Ma, UX MPUCIIOCOOUTEIBHOE
3HAYCHUE,

- OOBSCHSTH MPUYMHBI MHOTOOOPa3us )KUBBIX OPraHU3MOB;

- OOBACHATH OMOJIOTUYECKUH CMBICIT U OCHOBHBIC (DOPMBI pa3MHOKCHHSI OPTaHU3MOB;

- XapaKTepu30BaTh  BAXKHECHUIINE OCOOCHHOCTH  HWHJIWBHIYaJbHOTO  Pa3BUTHS  OpraHu3Ma
(oHTOreHe3a) Ha MPUMEPE MHOTOKJIETOUHBIX, 00Pa30BaHHMsI ITOJIOBBIX KJIETOK, OILIOJOTBOPEHUS;

- XapaKTepH30BaTh 3aKOHBI HaclieAoBaHus I'. MeHels, UX [UTOJIOIHYECKUE OCHOBBI, OCHOBHBIE
IOJIOXKEHUSI XPOMOCOMHOM TEOPUH HACJICACTBEHHOCTH, COBPEMEHHBIC ITPEICTABICHHS O TeHE;

- XapaKTepHU30BaTh IIPUPOJY HACICICTBCHHBIX OOJIC3HEH;

- TPUBOAWTH MPUMEPHl H3MEHUMBOCTH W HACJICICTBEHHOCTH y PACTCHHHA W XKUBOTHBIX M OOBSCHATH
MIPUYUHY TOTO SBIICHUS;

- XapaKTepH30BaTh METO/IbI CEJICKIIUU M X OMOJOTHYECKHE OCHOBHI;

- MOJIb30BAThCSl MOHATUSAMHU O (PAKTOpax Cpeibl, 00 IKOJOTHYECKOW HUIIIE, TOIMYJISIHH,
OHOLIEHO03€E, DKOCUCTEME U OMOT€OXUMHUIECKOM

KpyroBOpOTE, MPOAYIICHTaX, KOHCYMEHTaX U peAyIeHTaX.

- OllIeHKa OMOJIOTHYECKOTr0 PHCKa B3aUMOOTHOIIIEHUI YeloBeKa U MPUPOIBL.

- XapaKTepH30BaTh IKOJIOTHUECKUE TPOOJIEMBI, CTOSIIUE ITePE/T YeTIOBEUCSCTBOM;

- HAaXOAWUTh MPOTHUBOPEUHUS MEXKAY ACSITENbHOCTHIO YENOBEKa U MPUPOAOW M TMpesiaraTb CIoCOObI
yCTpaHEeHHsI 3TUX MPOTUBOPEUHIL;

- OOBACHATH U JOKA3bIBATh HEOOXOUMOCTh OEPEKHOTO OTHOIICHHS K KUBBIM OpTraHH3MaM.

- OlIEHKA MOBEJICHHUS YeIOBEKa C TOUKH 3PEHHUS 3I0POBOTO 00pa3a )KHU3HU.

- MPUMEHITh OMOJOTHYECKHE 3HAHUS JI1 OpraHu3allid U TUIAHUPOBaHUS COOCTBEHHOTO
3JI0pOBOTO 00pa3a KU3HU U JAEITeIbHOCTH;

- MPUMEHSITh OHOJIOTHYECKHUE 3HAHHS JUISt
o0ecriedeHns reHeTHUeCKOoN 0e30macHOCTH (MpoduIakTHKa HACIEACTBEHHBIX 3a00JIeBaHU, 3a1InuTa
HACJIEICTBEHHOCTH OT HAPYIICHUI OKPYXKAIOIIeH cpebl).

Conep:xanue Tem yueoHoro kypca buosorun 10 kiaace
PA3JEJL 1.
BUOJIOI'USI KAK HAYKA. METO/Ibl HAYYHOI'O IO3HAHMUA (3 u).
Tema 1.1. KpaTkasi uctopusi pazputusi 6uojiornn. Cucrema 6uoiornueckux Hayk. (1
yac)
OObexT u3yueHust OMoJIOruH - kuBas npupoaa. Kparkas ncropus pazsurus ouonoruu. Poib
OMOJIOTHYECKUX TEOPUid, ujel, runoTe3 B pOPMUPOBAHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOM cucTeMbl Mupa. Cucrema OMOIOTHYECKUX HAYK.
¢ JleMOHCTpauus.



[ToptpeTs! yuenbix. Cxembl: «CBsi3b OMOJIOTUH C IPYTUMU HayKammu», «Cuctema
OMOJOTMYECKUX HAYK»

Tema 1.2. CyniHocTh ¥ CBOMCTBA KHBOT0. YPOBHU OPraHU3alMU U METO/IbI MO3HAHMSI
JKUBO#i mpupoakl. (2 yaca)

CymHocTs xu3HU. OCHOBHBIE CBOMCTBA XKUBOW MaTepuu. JKuBas nmpupojaa Kak
CJIO’)KHOOPTaHN30BaHHAs ME€papXUUECKasi CUCTEMA, CYIECTBYIOMIAs B IPOCTPAHCTBE U BO
BpeMeHu. buonornueckue cucreMbl. OCHOBHBIE YPOBHH OpraHU3alllK )KUBOM MaTEPUU.
Merto1bl TO3HAHUSA JKUBOW PUPOIBI.

JleMmoHcTpanus.

CxeMbl «YpOBHH OpraHU3aLMY )KUBOW Matepun», « CBOKMCTBA JKUBOW MATEPUM.

PA3IEJ 2,
KJIETKA (10 YACOB)

Tema 2.1. UcTtopusi nuzyuyenus kiaerku. Knerounas teopus. (1 yac)

PazButue 3nanuit o kierke. Pabotsl P.I'yka, A.Ban JleBenryka, K.2.bapa, P.bpoyna,
P.Bupxsa. Knerounas reopus M.IInelinena u T.11IBaHH.OCHOBHBIE MOJIOKEHUS
COBPEMEHHOH KJIeTOYHOM Teopuu. Poib KieTouHo# Teopun B GOpMUPOBAHUN COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTHUHBI MUpa.

JdemMoHcTpanmnu.

Cxema «MHoroo0pa3ue KIEeTOK»

Tema 2.2. XuMH4YecKHii cocTaB KJIETKH. (4 yaca)

EnuHCTBO 251EMEHTHOTO XMMUYECKOTO COCTaBa KUBBIX OPTAHU3MOB, KaK JOKa3aTeJIbCTBO
€IMHCTBA MPOUCXO0XKICHUS KUBOH Npupoibl. OGIIHOCTD KUBOM U HEXKUBOM MPUPO/IBI HA
YPOBHE XUMHUYECKUX IEMEHTOB. OpraHoreHbl, MAaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI,
YIBTPAMHUKPOIJIEMEHTBI, X POJIb B )KU3HEIEATEIBHOCTD KIIETKH U OpTraHnu3Ma.
Heoprannyeckue Bemiectsa. Bosa kak kosbi0eab BCEro >KMBOro, 0COOEHHOCTH CTPOSHUS U
cBoiicTBa. MuHepasbHbIE CONIM. 3HaYEHNE HEOPTAaHUYECKUX BEIIECTB B )KU3HU KIETKHU U
OopraHusma.

Opranndeckue BEUIECTBA - CJIOKHBIE YIIIEPOIOCOAEPKALIUE COSTUHEHUS.
HuskoMonexkynsipable 1 BBICOKOMOJIEKYJIIPHBIE OpPraHU4YeCKUE BeIleCTBa. JIMIUABI.
YrieBoapl: MOHOCaxapuabl, noaucaxapuasl. benku. Hykinennosbie kucnorst: [JHK,
PHK. Y nBoenue monekynsl JJHK B kietke. [IpuHIMnuanibHoe CTPOCHUE U POJIb
OpPraHWYECKHMX BEIIECTB B KJIIETKE U B OPraHU3ME YEJIOBEKA.

JdemMoHcTpaumnu.

Huarpammsl: «Pactipenenenre XuMUYeCKUX 3JIEMEHTOB B HEXKMBOW MTPUPOAE,
«Pacnipenienienre XMMUYECKUX JIEMEHTOB B )KUBOU nipupoiey». [lepuoanueckas trabnuia
XUMHUYECKHUX 371eMeHTOB. CxeMbl U Tabnuibl: «CTpoeHue MoJieKynbl 6enka», «CTpoeHue
monekyibl JIHK» , «Ctpoenue monexkynsl PHK», « Tunst PHK», «Y 1BoeHHE MOsIEKYIIBI
JIHK»

Tema 2.3. CTpoeHHe 3yKAPHOTHYECKOH M POKAPHOTHYECKOH KJIeTOK (3 yaca).
Knerounas memOpana, nuuTtorasma, sapo. OCHOBHBIE OPTaHOUIbI KIETKH:
AHOIIa3MaTUYECKAsl CeTh, anmnapart ['oJb/KU, TM30COMbI, MUTOXOHIPUH, TTACTH/bL,
prOocombl. DYHKIIMU OCHOBHBIX YacTEH U OPraHONI0B KiIeTKH. OCHOBHBIE OTINYHS B
CTPOCHMHU )KUBOTHOU U PACTUTEIBLHOM KIIETOK.

XpoMocombl, ux cTpoenune u pyHkun. Kapuorun. 3HaueHne mocTosHCTBA Yicia U (YOPMBI



XPOMOCOM B KJIETKAX.
[IpoxapuoTtnueckas kietka: opma, pasmepsl. PacipocTpanenue u 3HaueHrue Oakrepuii B
npupoje. CTpoeHne 6akTeprabHON KIETKU.

JdeMoHCcTpanum.

CxeMbl 1 Ta0auIbl «CTPOCHHE SYKapUOTHIECKON KIETKN», « CTpOeHHE KUBOTHOM KICTKHUY,
«CTtpoeHne pacTUTEIbHOU KIETKNY, « CTpOEHHUE XPOMOCOMBI», «CTpoeHuE
MMPOKAPUOTHYECKON KIETKH.

JlabopaTopHbie padoThI
Hab6roienre KJIeToK pacTeHU U )KUBOTHBIX ITOJ] MUKPOCKOIIOM Ha TOTOBBIX Mperaparax.
CpaBHeHHE CTPOCHHUE KJIETOK PACTEHUM U )KUBOTHBIX.

IlpakTuyeckue padorhbl
1.IIpuroroBiieHUE U ONTMCAHUE MUKPOIIPENAPATOB KIETOK PACTCHUM.

Tema 2.4. Peanu3anus HacencTBeHHOH nHGopmanun B kieTke (1 gac).

JIHK - HOocuTenp HaclieicTBeHHOW HH(pOpMaruu. [ 'eHeTHuecKuii Ko, ero cBoicTBa. ['eH.
buocunrtes Oenka.

JdeMoHCcTpanum.

Tabmuna «I'eneTnyeckuii Koa», cxema «bruocuuTes OenKa»

Tema 2.5. Bupychsl. (1 yac).

Bupycs - Hekiterounas opma sxu3Hu. OCOOCHHOCTH CTPOSHHUS U Pa3MHOKEHHUS. 3HAUCHUE
B IIPUPO/IE U )KU3HU YeoBeKa. Mepbl Mpo(UIaKTUKUA U PACIIPOCTPAHEHHE BUPYCHBIX
3aboneBanuii. [Ipopunakruka CITINa.

s ﬂeMOHCTQa!! nuu.

Cxema «Ctpoenue Bupyca», Tabnuna «IIpodunaktuxa CITM [ a»

N = e

PAIE 3.
OPTAHM3M. (18 uacos)

Tema 3.1. Opranusm - eaquHoe nesjioe. MHorooopasue ;kuBbIX Opranu3moB. (1 yac)
MHuoroo6pasue opranu3moB. OTHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. Komonuun
OJIHOKJIETOYHBIX OPraHU3MOB.

* [lemoncrpanuu
Cxema «MHOroo6pasue opraHu3MOB»
Tema 3.2. O0MeH BelecTB ¥ MpeBpaleHne YHepPruu. (2 yaca)
DHepreTHuecKuil 0OMEH - COBOKYITHOCTb PEAKIIMNA PaCIICTIIICHUS CII0KHBIX OPTraHUYECKUX
BenecTB. OCOOEHHOCTH IHEPreTHUYECKOro 0OMeHa y rpu0oB 1 OakTepuil. TUIbl MUTaHUS.
ABTOTpOdHEI 1 reTepoTpodbl. OcOOEHHOCTH 0OMEHA BEIIECTB Y )KUBOTHBIX, PACTCHUHN U
Oakrepuit. [Inactuueckuit oOMeH. @oToCHHTES.

* [lemoncrpanuu
Cxema «Ilytn metabosnn3ma B KIETKE»
Tema 3.3. PazmHoxkeHue (4 yaca)
Jlenenue kieTku. MUTO3 - OCHOBA pOCTa, pereHepaIii, pa3BUTHs U OECIIOI0ro
pa3MHOxeHus. PasmHokeHue: 6ecrosoe u nojaoBoe. Turbl 0ecrnonoro pa3MHOKEHHUS.
[TonoBoe pasmuoxenue. OOpa3zoBaHue MOJIOBBIX KJIeTOK. Meiio3. OmiogoTBopeHue y
KUBOTHBIX U pacTeHM. bruonornyeckoe 3HaueHHEe OIIOA0TBOPEHMS. MIcKyccTBEHHOE
OIBUIEHHE Y PACTEHUH U OIJIOJIOTBOPEHUE Y KUBOTHBIX.

s eMoHCTpanvun



Cxembl: «MuT03 1 Mei03», «I"amerorenesy, « Tumbl 0ecroyioro pasMHoKeHus», «CTpoeHue
SIMUEKJIETKH M CLIEPMATO30MAa)
Tema 3.4. UnquBuayajibHOE pa3BUTHE OPraHu3mMoB ( oHToreHe3) (2 yaca)
[Ipsimoe u HenpsiMoe pa3BUTHE. DMOPUOHAIBHBIN U TOCTIMOPHUOHAIIBHBIN MEPUO/L PA3BUTHSL.
OcHoBHbI€ dTarnbl sMOpuorenesa. [IpuunHbl HapyIIeHU pa3BUTHSI OpraHU3Ma.
OmnTtorenes yenoBeka. PenponykTuBHOE 3I0pOBbE; €ro 3HaUEHUE I OyIyIIUX TOKOJIEHUH
monei. [locnencTBue BAUSHUS alKOT0JIsl, HUKOTMHA, HAPKOTHYECKUX BEIIECTB HA PA3BUTHE
3apojpIiia yenoBeka. [leprnoibl mocTAIMOPHUOHANIBHOTO PA3BUTHS.

e JlemoHcTpanum
Tabmuner, «OCHOBHBIE CTaAuK OHTOTeHe3ay, «IIpsiMoe u Henpsimoe pa3zButhey». Harnsanbii
MaTepHall JEMOHCTPUPYIOLIUE MOCIEACTBUS HETATUBHBIX (DAKTOPOB CPEJIbl HA pa3BUTHE
OopraHusma.

Tema 3.5. HacieACTBEHHOCTh H M3MEHYHBOCTD. (7 4acoB)
HacnenctBeHHOCTh M1 U3BMEHUYHMBOCTD - CBOMCTBA OPraHU3MOB. ' €HeTHKa - HayKa o
3aKOHOMEPHOCTSIX HACIEICTBEHHOCTH U U3MEHYHUBOCTH.
I".MeHaenb - OCHOBOMOJIOKHUK F'€HETUKHU. 3aKOHOMEPHOCTH HACJIEIOBaHUS,
ycTaHoBiIeHHBIE [.MeHnaenem. MoHorubpuaHoe ckpermuBanue. [lepBriii 3akoH Menens -
3aKOH JIOMUHUpOBaHUs. BTopoii 3akoH MeHiens - 3aKOH pacuierieHUs. 3aKOH YUCTOThI
rameT. JluruOpugHoe ckpemmBanue. TpeTuit 3aKkoH MeHaens - 3aKOH He3aBUCHMOTO
HaclIeI0BaHus. AHATU3UPYIOLIEE CKPEUIMBAHUE.
XpoMocoMHast TEOpHS HAcJIeACTBEHHOCTH. CLIETIIEHHOE HACIEIOBAHUE TTPU3HAKOB.
CoBpeMeHHbIE MPEICTABICHUE O T€HE U TeHOME. B3anmoneiicTBie reHoB.
I'eneruxa nona. ITonoBeie XxpoMocombl. CIEIIJIEHHOE C ITOJIOM HaclieI0BaHueE.
3aKOHOMEPHOCTH U3MEHYMBOCTH. HacnencTBeHHast 1 HeHacaeACTBEHHAsI K3MEHYMBOCTb.
MopaudukamoHHas H3MEHIMBOCTh. KOMOMHATHBHAS U MyTaIllMOHHAS H3MEHYHBOCTD.
Myrtauuu. Tunsl Mmytanuil. MyrarenHslie (pakTopsl.
3HaueHHE TeHETUKH JIJIsI MEUIIUHBL. BiIusiHrEe MyTareHOB Ha OpraHU3M YeJIoBeKa.
HacnencTBennbple 00JIe3HN YEIOBEKA, MX MPUYMHBI U TPO(HITaKTHKA.
* [lemoncrpanuu
CxeMbl, WILTIOCTPUP YOS MOHOTHOPUAHBIC U JUTHOPUIHBIC CKPEIIMBAHNS, CIICTICHHOE
HACJIEJOBAHWE MMPU3HAKOB; IEPEKPECT XPOMOCOM; HACJIEJOBAHUE, CIIETUIEHHOE C MOJIOM.
[Tpumepsl Mo U (pHKAITMOHHON N3MEHUYUBOCTH. MaTepuabl, JCMOHCTPHPYIOIINE BIUSHHC
MYTareHOB Ha OpTraHW3M 4YE€JIOBEKA.
JlaGopaTopHble padoThI
CocTtaBieHHe IPOCTEHIITUX CXEM CKPEITUBAHUS.
Pelienue aneMeHTapHbIX TEHETUUECKUX 3a/1a4.
N3ydeHne n3MEHYMBOCTH.
IpakTuyeckue padoThbl
2) BoIsBlIeHHE HCTOYHUKOB MyTareHOB B OKPYKaroIeH cpejie (KOCBEHHO) U OllCHKa
BO3MOJKHBIX MOCIECTBUM MX BIUSHUS HA OPTaHU3MBI.
Tema 3.6. OcHoBbI cesieknuu. BuorexHosorus. (2 yaca)
OCHOBBI CEeJNEeKLNUN: METOJIbI U IOCTHXKEHUs. [ eHeTrka - TeopeTuueckasi OCHOBA CEJICKIUU.
Cenexuus. Yuenue H.M.BaBunoa o neHTpax MHOroo0Opasusi ¥ MpOMCXOXKICHUS

gk we



KYJIbTYPHBIX pacTeHU. OCHOBHBIE METO/Ibl CEJIEKIIMU: THOPUIN3aLUsl; UCKYCCTBEHHBIN
0T100p. OCHOBHBIE JOCTUKEHUS U HATIPABJIIEHUS Pa3BUTHSI COBPEMEHHOM CENEKIINU.
buoTexHonOrus: 1O0CTHKEHHSI ¥ IEPCTIEKTUBBI pa3BUTH. [ €HHAs HHKEHEPHUSL.
Knonuposanue. I' enernueckn MoaU(PUIMPOBAHHBIE OPTaHU3Mbl. DTUYECKHE ACTIEKTHI
Pa3BUTHUS HEKOTOPBIX MCCIIEI0BAaHUM B OMOTEXHOJIOTUH (KIIOHUPOBAHHE YEJIOBEKA)

*  Jkckypeuss MHOroo6pasue COpToB pacTeHHUI U MOPOJ KUBOTHBIX, METOJIbI X BBIBEICHUE
(3a04HAst UHTEPHET-3KCKYPCHSI HA CEJIEKLIMOHHYIO CTaHIIHIO)

* JIpakTuyeckue padoThl
3) AHaiu3 ¥ OIIEHKA 3TUYECKUX aCIIEKTOB Pa3BUTHS HEKOTOPBIX UCCIICTOBAHUH B
OMOTEXHOIOTHH.

Coaep:xkanue TeM yueOHoro kypca buosiornn 11 kiaace

BHU/I (19 uacos)
HcTopus »BomonoHHbIX uaei. 3nadenne padot K.Jlunnes, yuenus X.b.Jlamapka,
’BOJIIOLIMOHHOM Teopun Y./lapBuHa. Poib 3BoII0LMOHHON Teopuu B GOPMUPOBAHUHI
COBPEMEHHOM €CTECTBEHHOHAYYHOI KapTuHbl Mupa. Bua, ero kpurepuun. [lonymnsus -
CTPYKTYpHasl €IUHUIA BUAA, EAMHHIIA SBOITIONUH. [[BUKYIIME CUIIbI BOJIIOLUH, UX BIUSHHUE
Ha reHooH 1 momyysiuu. CHHTETHYECKAas! TEOPHsI SBOITIOIUHU. Pe3ynbTaThl 3BOIIONNN.
CoxpaHeHne MHOTO00Opa3us BUIOB KaK OCHOBA YCTOMYMBOTO Pa3BUTHS OMOCPEPHI.
[TpuunHbl BeIMUpaHus BU0B. bruonornyeckuii mporpecc 1 OMOJOTUYECKUI perpecc.
['MnoTte3sl NPOUCXOXKACHUS KU3HU. OTINYUTEIbHBIE IPU3HAKH KUBOTO. Y CJI0KHEHUE
JKUBBIX OPraHU3MOB Ha 3eMJI€ B ITPOLIECCE IBOIIOLUU. [ MTIOTE3BI MPOUCXOKICHUS
yesioBeka. JlokazaTenbcTBa poICcTBa YETOBEKA C MIIEKOIUTAOUIMMHU KUBOTHBIMHU.
OBouo1us yenoseka. [IporucxoxaeHne 4enoBe4ecKux pac.
JleMoOHCTpa MU
Kpurepuu Buna [lonynsius - cTpykTypHasi eqUHULIA BUJIA, €AMHUIA YBOIIOLUN J[BHKYIIIHE
CUJIBI 3BOJIIOLIMY BO3HMKHOBEHUE 1 MHOT000Opa3ue MpUCcnocoOIeHU y OpraHu3MoB
OO6pa3oBaHue HOBBIX BUJIOB B IPUPOJI€ DBOJIOLNS PACTUTEILHOTO MUPA
OBosronus )KMBOTHOTO Mupa Penkue u ncuesaromiye BUIbI
®opMbl COXPAaHHOCTH UCKOIMAEMbIX PACTEHUM U dKUBOTHBIX
JIBrkymre cuibl aHTporiorenesa [IpoucxoxaeHue yenoBeka
ITponcxoxkaeHne 4eI0BeYEeCKUX pac
JlabopaTopHble U NpakTH4ecKne padoThl
Onucanue ocobeli BUa 1o MOp(OI0rH4ecKkoMy KpUTEPHUIO

BrisiBieHue n3MeHUMBOCTH y oco0Oei 0HOTO BUa BrisiBnenue

MPUCTIOCOOJEHUHN y OpraHM3MOB K cpejie OOMTaHus: AHAIU3 U OLIEHKA

Pa3IMYHBIX TUIIOTE3 MPOUCXOXKACHUS )KU3HU AHAIIN3 U OLICHKA

Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHUS YEIOBEKa

9KOCUCTEMMBI (11 yac + 3 yaca u3 pe3epBa)

DKkosornyeckue GakTophl, X 3HAYCHUE B )KU3HH OPraHU3MOB. BHOJIOIrHYECKUE PUTMBI.
MeXBHIOBBIC OTHOIICHHS: TTAPA3UTU3M, XUIITHUUECTBO, KOHKYPEHIIHs, CiMOn03. BumoBas u
MPOCTPAHCTBEHHAS CTPYKTYypa 3KocucTeM. [TuIeBbie CBSI31, KPYyTOBOPOT BELISCTB U
MpEeBpaIleHUs JHEPTUU B IKOCHCTEMaX. [IpUUHMHBI YCTORYMBOCTH U CMEHBI 9KOCHCTEM.
HckyccTBeHHBIE COOOIIECTBA - arPOIKOCUCTEMBI.



buocdepa - rmobansHas skocuctema. Yuenne B. WM. Bepnaackoro o 6uocdepe. Posb xuBBIX
opranu3moB B 6uocdepe. buomacca. bruonoruueckuii KpyroBopoT (Ha mpuMepe KpyroBopoTa
yriiepoaa). DBononus ouocdepsl. [1odaabHbIe IKOIOTUYECKHE TPOOIEMBI U ITYTH UX
pemienus. [TocnencTBus AesITENBHOCTH YEIOBEKA B OKpy Karolen cpene. [lpaBuiia nosenenus B
MPUPOAHOM Cpeae.

JleMoHCcTpan U

Dxosornueckue (PaKTopbl U UX BIUSHUE HA OpraHU3Mbl bruonornyeckue puTMbl
Me:XBUA0BbIE OTHOILIEHUS: TAPA3UTU3M, XUIIHUYECTBO, KOHKYPEHIIMS, CUMONO03 SIpycHOCTH
pacTtutenbHoro coobmectsa [luieBple enu u ceTu JKoJIoruuecKas mupamuia

KpyroBopot BeniecTB u npeBpalleHus JHEPTUH B SKOCUCTEME

DxocucTeMa

Arposkocucrema

buocdepa

KpyrosopoT yriepona B 6nocdepe buopasnoodpasue

I'moGanpHbIe s3K0NOrHUecKe mpooaemsl [lociencTBUs AESITENPHOCTH YETIOBEKA B OKPYKAIOIIEH
cpene 3arnoBeHUKU U 3aka3Huku Poccun JIabopaTtopHble U MpaKTHUYECKHE PaOOTHI
BrisiBiieHHE aHTPOIIOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOe MeCTHOCTH COCTaBIEHUE CXEM
nepeiayy BEIIeCTB U SHEPTuu (1erneil muTanusl)

CpaBHUTENbHAS XapaKTEPUCTUKA IPUPOIHBIX SIKOCUCTEM U arpO’IKOCUCTEM CBOEM MECTHOCTH
Peuienue skonornueckux 3aaay

AHanu3 1 OlIeHKa MOCIEACTBUN COOCTBEHHOU JEATENBHOCTU B OKPYXKAIOLIEH cpene,
IJI00aNTbHBIX SKOJIOTMYECKUX MPpo0ieM U myTeil ux peueHus: PesepsHoe Bpems 6 yacos - pu
Harpy3ke 68 gacos



TemaTHueckoe IJIAaHUPOBAHUE

Ne  |HammeHoBaHuUE pa3ieiioB, TEM Kou - Bo acon
2020 - 2021y4. roa 10 kaace
1. |Pazmen 1. buonorus kak Hayka. MeTO1bl HAYYHOTO MTO3HAHUS 3
2. Pa3pgen 2. Kinerka 10
2.1. [HMcropus usydenus kietku. Kierounas teopust 1
2.2. | XuMudeckas opraHu3anus KIETKU 4
2.3. |CtpoeHue 3yKapuOTUUYECKOI U MPOKAPUOTUYECKOMN KIETKH. 3
2.4. |Peanm3anus HacIeACTBEHHON HHPOPMAIIIH B KIIETKE 1
2.5. [Bupycsl. 1
3. [Pazmen 3. Opranusm. 18
3.1. |Opranusm eguHoe 11e50e. MHOrooOpas3ue KUBbIX OPTaHU3MOB 1
3.2 |OOMeH BelecTB U MpeoOpa3oBaHUe YHEPTHH. 2
3.3. |PasmHOXeHHE. 4
3.4. |MnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3) 2
3.5. |HacnencTtBeHHOCTh 1 U3MEHUYUBOCTH 7
3.6. |OcHOBBI ceneknun. bruorexnomnorus 2
2021 - 2022 yu. roa 11 knace
4, Paznen 4. Bupn. 19
4.1. |Tema 1. McTopus 3BOTIOLMOHHBIX UJICH. 4
4.2. |Tema 2 CoBpeMEHHOE HBOJIIOIMOHHOE YUYCHHE 8
4.3. |Tema 3. IlpoucxokaeHHE XU3HU Ha 3eMII€. 3
4.4. |Tema 4. IIponcxoxIeHUE YEIOBEKa. 4
5.  [Pazmen 5. DkocuCTEMBL. 11
5.1. [Tema 5.1. Dxonmorudeckue GakTopbl 3
5.2. |Tema 5.2. CTpyKTypa 9KOCUCTEM. 4
5.3. |Tema 5.3. buocdepa - rimobaibHast SKOCUCTEMA. 2
5.4. [Tema 5.4. buocdepa u yenoBex. 2
3akiroueHue 1
Htoro 62+6 pesepn

YYEBHO-TEMATHUYECKHA IUIAH

10 ka1acc.
No KosmmuecTBo yacos
n/_n Ha3sganue TeMbl BCEro Teopus  |Jlaboparopusle [Ipaktuueckue [KoHTposbHBIE
paboThHI paboThI paboThI

1 buonorus kak Hayka. MCTO,Z[BI3 3 } i

HAY4YHOTO TMMO3HAHUS
2

Kierka 10 10 1 1 1
3 4

Opranuszm. 18 18 1 1

10




[ToBTOpEeHUE 3 - -
[To mporpamme 34 2 5 2
11 knacc.
No KonmyecTBo dacos
n/_n HasBanue TeMbl BCCTO reopuss  Jlaboparopuslie [[Ipaktrueckue [KoHTposbHBIE
paboTHI paboTHI paboTHI
1 Bu. 19 19 3 5 1
2
JKOCHUCTEMBI. 11 11 2 4 1
[ToBTOpCHUE 4
[To mporpamme 34 5 6 2

11
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