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Pabouas nporpamma yuedbnoro npeamera «buonorus» 10-11 knacchl 6a30BOT0 ypOBHS COCTaBJICHA B
COOTBETCTBUH C TpeOoBaHHEM (enepanbHOr0 TOCYAapCTBEHHOIO OOpa30BaTENbHOTO CTaHAApTa
cpennero oduiero obpa3zoBaHMs, HA OCHOBE MPUMEPHON MPOrpamMMbl 0 HHGOPMATHKE IJIs1 CpeHe
IIKOJIBI, C y4eTOM TpeOOBaHU K pe3ysbTaTaM OCBOEHHUS OCHOBHOH OOpa30BaTeIbHOM MPOrpaMMBbl
cpenHero obmeroodpaszosanust ®I'OC.

Y4eOHbIH TUIaH Ha U3ydeHue yuebHoro npeamera «buonorus» 0a30BOro ypoBHsS CpegHero odmero
obpazosanust oreoaut B 10 knacce 34 yac u3 pacuera 14 B Hexemo, B 1 1knacce 34 yaca u3 pacuera
14 B Hepenmto. Beero 3a kype cpenHero oOmero oOpasoBaHUs MONHBIN 0a30BbIi Kypc B 00béMe 68
yueOHbIX yacoB. Pabouas mporpamma yueOHoro npeamera «buonorus» 6asosoro yposss mist 10 —11
KJIACCOB Peasiu3yeTcsl NP MCIoJb30Banuu yuebnuka: «buonorus: Odmas 6uonorus 10 kmacc.
bazoBbiii ypoeHb» aBTopbl: B.M. Cusornazos, U.b. Aradonosa, E.T. 3axaposa. M.:
Hpoda 2015 rogx.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YUEBHOI'O TIPEJMETA
JIMYHOCTHBIE, MeTampeAMETHbIE W TMPEOMETHBIE pPe3yJbTaThl OCBOCHHUS Y4eOHOro mpenMera
«buosorusy.

JIMYHOCTHBIMU pe3yJIbTaTaMU:

— OCO3HaBAaTh M HA3BIBATb CBOU CTPATETUUECKUE LEITH CAMOPAa3BUTHS

— BBIOOpA KU3HEHHOM cTpaTeruu (MpodeCCUOHATBHON, INYHOCTHOM U T.11.);

— TIOCTENEHHO BBICTPAUBATh COOCTBEHHOE LIEJIOCTHOE MHPOBO33PEHHE. YUUTHCS MPU3HABATH
MPOTHBOPEYMBOCTD M HE3ABEPLIEHHOCTb CBOUX

B3MJIIIOB HA MHP, BO3MOYKHOCTb MX W3MEHEHHS, YUHUThCS OCO3HAHHO YTOUHATH U KOPPEKTUPOBATH
CBOM B3IJIAbI U INYHOCTHBIE TIO3HUILIUH TI0 Mepe

PACUIMPEHHsI CBOETO KU3HEHHOT'O OIbITA,

— HCIIOJIb30BaTh CBOM MHTEPECHI JJISI BHIOOpPA HMHOUBHIYAIbHONH OOpa30BATENbHON TPACKTOPHH,
NMOTeHLMATbHOU Oyayimeil mpodecCuu U COOTBETCTBYIOWIEro yriyonéHHoro (mpoduiIbHOrO)
oOpazoBaHus,

— IpUOOpEeTaTh ONBIT YUACTHS B AeNaX, TPUHOCAIINX TTOJIb3Y JIFOASIM;

— YYHUTBCS] CAMOCTOSITENIBHO MPOTUBOCTOSITh CUTYALUSIM, MTPOBOLIMPYIOIIMM Ha MOCTYIKH, KOTOPBIE
yrPOXKarT OE30MaCHOCTH U 3I0POBBIO;

— y4uThCA yOEKHaTh OPYTUX JOAeH B HEOOXOIMMOCTH OBJAACHUS CTpaTernell panroOHaJIbHOTO
NPUPOAOTIONB30BAHNS,

— UCTIONB30BaTh SKOJIOTHYECKOE MBIIIJICHHE JJIsT BbIOOpAa CTpaTeruu COOCTBEHHOTO IOBENCHUS B
Ka4eCTBE OHOHN M3 [IEHHOCTHBIX YCTAHOBOK.

— PUCK B3aUMOOTHOIIEHHI YeJI0BEKa U IPUPOJBI,

— TIOBE/ICHUE YeJIOBEeKa C TOYKHU 3PEHHUs 300pOBOro 00pas3a JKU3HH.

MeTtanpenMeTHbIMH Pe3yJIbTaTaMu:

Perynstusnbie YY1

— CaMOCTOATENIbHO OOHapyXMBaTh M (HOPMYJIHPOBATh NMPOOJIEMy B KJIACCHOM W MHAWUBHIYAJTBHON
y4eOHOM esITeNNbHOCTH,

— IUIAHUPOBATH CBOKO MHINBUAYAIBbHYIO 00Pa30BaTENbHYIO TPACKTOPHIO;

— paboTaTh MO CaMOCTOATENBHO COCTABIEHHOMY ILUIAHY, CBEPSISICH C HUM H IIENIBI0 AESITeIbHOCTH,
UCTIPABJISAS OIIUOKH, UCTIONB3YS CAMOCTOSITENIbHO

nonoOpaHHbIe cpeacTna (B TOM uucie u MuTepHere),

— YMETh OLICHUTH CTENEeHb YCIEIIHOCTH CBOSH MHINBUAYAIBHOW 00Pa30BaTENIbHON AEATEIHHOCTH.
CpencreoM (opMupoBaHHs PeryJsTUBHbIX Y VY]] chnykaT TeXHOJOTHs MpOOJEeMHOro nuajora Ha
JTarne M3y4eHHss HOBOTO MaTephajia W TEXHOJOTHs OLEHMBAHUS OOpa30BATEIbHBIX JOCTHKEHUH
(y4eOHBIX yCIIEXOB).



IloznaBarenbabie YY1

— CaMOCTOSITEJIbHO CTABUTh JINYHOCTHO-HEOOXOAUMBIE YUeOHbIE U )KU3HEHHBIE 33141 U OTIPENEIISITD,
KaKHe 3HaHHUsI HEOOXOANMO MPHOOPECTH IS X PEIICHUS,

— CaMOCTOSITEJIbHO JIeJIaTh MPENBAPUTEIbHBIH OTOOP MCTOUYHHUKOB WH(POPMALUU IJIsl yCIIEUTHOTO
MPOZIBIKEHUS IO CAMOCTOSITENIbHO BEIOPAHHOM

00pazoBaTeNbHON TPACKTOPHH;

— COTOCTaBJISITh, OTOMPATD U MPOBEPIATh HHPOPMALHIO, TTONYYEHHYIO U3 PA3JIMYHBIX ICTOUHUKOB, B
toM uncie CMU, nns ycnenrHoro npo-

IBWKEHUS TI0 CAMOCTOSITENIbHO BBIOPAHHON 00pa3oBaTeIbHON TPACKTOPHHY,

— npeoOpa3zoBeIBaTh HHOOPMALIHIO U3 OTHOTO BUIA B IPYrOl M BEIOUPATh YAOOHYO auist ceOst popmy
(buKkcany 1 npeACTaBIeHUs HHOOPMALUH;

— IPEACTAaBIATh HHPOPMALIMIO B ONTUMAIIBHOH (OpMe B 3aBUCHMOCTH OT aAPECaTa,;

— IIOHUMATb CHCTEMY B3IJISIIOB U HHTEPECOB YEJIOBEKA,

— BJlajeTb MNpuUéMaMu THOKOTO UTEHHs M PAUMOHAIBHOTO CIyIIAHUS Kak CpPEICTBOM
camMoo0Opa3oBaHUsI.

Kommynukatusnele YY1

— IIpu HEOOXOAMMOCTH KOPPEKTHO YOEKAATh APYTHX B MPABOTE CBOEH MO3ULUH (TOUYKH 3PEHUSI);

— IIOHUMATb CHCTEMY B3IJISIIOB U HHTEPECOB YEJIOBEKA,

— TOJIEPAHTHO CTPOHTHb CBOM OTHOIIEHHS C JFOJbMH HHBIX TMO3MLUUNA W WHTEPECOB, HAXOAWUTH
KOMIIPOMHMCCBL

CpencreoM (hopMHUpOBaHUS KOMMYHHKATHUBHBIX Y Y]l Clly’KaT TEXHOJOTHSI MPOOJEMHOTO IUAIora
(moOy>kmaromui M MOABOASIIIUI JUANOT) M OpraHu3auus paboThl B MaJbIX TPyIIax, a TaKxke
UCTIOJNIb30BAHUE HA YPOKaX

3JIEMEHTOB TEXHOJIOTHH MPOAYKTUBHOTO YTEHHSI.

[IpenmeTHBIME pe3yIbTaTAMH:

— OCO3HAaHHUE YUEHHKaMH UCKJIFOUUTEbHON POJIM KU3HHU Ha 3eMJyie U 3HaYeHHH OMOJIOTHH B JKU3HU
JeJIoBeKa U OOILIeCTBa.

— Xapaktepu3oBarb Ouochepy, €€ OCHOBHbIE (PYHKLIUU U POJIb KU3HH B UX OCYIIECTBICHHH,

—  KJaccu(PUUUPOBATH )KUBBIE OPraHU3MBbI MO UX POJIIM B KPYTOBOPOTE BEINECTB, BHIAEIATDH LEMH
MUTAHUS B SKOCUCTEMAX;

— 00BsICHATD posib OHOpa3HOOOpasus B MOAEPKaHIH OHOC(EPHOTO KPYroBOPOTa BEIIECTB.

— (opMupOBaHUE MPENCTABIEHHS O MPUPOJIE KAK PA3BUBAIOLIEIHCS CUCTEME.

— OOBACHATH HBOJIOLUIO OPraHMYECKOTO MHUPA U €€ 3aKOHOMEPHOCTH (CJIEACTBHS 3BOJIOLIMOHHON
TEOPUH, OCHOBHBIE MIOJIOXKEHUS TEOpUH €CTECTBEHHOTO orbopa u.
JlapBUHA, CHHTETUYECKOH TEOPWUHU SBOJIIOLMH, YYEHHS O BHUAE U BHUAOOOPA30BAHUH, O IMyTHAX
somonu A H. Cesepriosa);

— TPUBOIUTH IPUMEPHI MPUCTIOCOOIEHHH Y PACTEHU 1 )KUBOTHBIX U OOBSICHATD MX OMOJIOTHYeCKHUN
CMBICIT,

—  XapaKkTepH30BaTh MPOUCXOXKIEHNE U OCHOBHBIEC STAITbI HBOJIFOLIUH JKU3HY,

— OOBSCHATb MECTO YEJIOBEKA CPEAH )KUBOTHBIX M OHOJIOTHUECKUE MPEAIOChUIKH MPOHCXOXKACHUS
YeJIOBEKa;

— XapaxkTepu30BaTb OCHOBHBIE STAIbl IPOUCXOXKIEHHS YEJIOBEKA.

— OCBOCHHE 3JIEMEHTApPHBIX OMOJIOTHYECKUX OCHOB MEAHIIMHBI, CEJbCKOTO U JIECHOTO XO3SHCTBA,
OMOTEXHOJIOTHH.

—  TIONb30BAaThCsA 3HAHUSIMH IO T€HETHKE U CENEeKLHH U MOAAEPIKaHUS TOPOAHON YUCTOTHI
JOMAIITHUX JKHBOTHBIX (CO0AK, KOILIEK, aKBAPUYMHBIX PBIO H Ap.);

—  HWCHOJB30BaTh 3HAHUS IO TEOPUH 3BOIONMU JUISI ONTUMAJIBHOW OpraHM3aumuud OOprOBI C
UH(EKIIMOHHBIMU 3a00JI€BAaHISIMU, BPEAUTEISIMUA

IOMAIITHETO U MpHycaneOHoro Xo3sIicTBa,;

— XapaxkTepu30BaTh MPUYHHBI HU3KOH YCTOHYUBOCTU arpo3KOCHCTEM,



—  HCIIONIb30BAaTh 3HAHUS 110 SKOJIOTHUH UL ONITUMAIIbHON OpraHu3aniy 60pbObl ¢ NHPEKIUOHHBIMU
3a00JIeBaHUSIMH, BPEIMTENIIMH JOMAIIHEr0o M MpUycaneOHOro XO3SIACTBA, Uil OpPraHH3aLUd U
TUIAaHUPOBAHHMS

COOCTBEHHOTO 3I0POBOT0O 00pasa KU3HH U ONAroNpUsITHON Cpeibl OOUTAHUS YEIOBEUECTRA.

— OBJaAeHHe Hauboyee yMOTPEOUTENbHBIMU TMOHSTHUSIMH U 3aKOHAMH Kypca OHOJOTMH U HX
HCIOJIb30BAHUEM B MPAKTUYECKOM KHU3HH.

— 00BsiCHATDH cieun(puKy OMOJOTHH KaK HAYKY,;

—  HAXOOUTb B MPOSIBICHUSX >KU3HENEATEIPHOCTH OpPraHW3MOB OOIIHe CBOHCTBA JKHBOTO H
OOBSCHSITh UX;

— XapakTepu30BaTh OCHOBHbIC YPOBHH OPraHU3ALMH JKUBOT'O,

—  OOBSICHATH CrelU(pUKY METOOB, HCIIOIb3YIOIIUXCS IPH U3YUSHHUHU JKUBOW MPHUPOIbI,
XapaKTepPH30BaTh OCHOBHBIC MOJIOKEHHS KJICTOUHOU TEOPHH;

—  MepeYHCNIATh OCHOBHbIE OpraHe/UIbl KIJETKH, XapaKTepU30BaTh MX (PYHKLUUH M POJIb B
JKIBHEAESATENIbHOCTU L[EJIOTO OpraHu3Ma, OOBSICHATh OCOOEHHOCTH CTPOEHHSI KJIETOK Pa3HbIX LIAPCTB
JKHBBIX OPraHU3MOB,;

- XapakTepu3oBaTb ~ OOMEH  BEINeCTB B  KIETKe.  BaKHEHIIHe  OCOOEHHOCTH
(doTOCHHTE3a, SHEPreTUIecKoro ooOMeHa u OuocHHTe3a OeKa,

— XapakTepu30BaTh MaTepHabHbIE OCHOBbI HACIEACTBEHHOCTH U CIIOCOOBI AEJCHHUS KIIETOK;

—  yMeTb MOJb30BATHCSI MUKPOCKOIIOM, TOTOBHUTD U PACCMATPUBATH MPOCTEHIINE MUKPOIPENapaThl,
—  OOBSICHATH OMOJIOTMYECKHII CMBICJI KOOPAMHALMK 4YacTeil OpraHu3Ma, UX MPUCTIOCOOUTEIHHOE
3HAYEHUE;

— OOBSACHSTH MPUUUHBI MHOIOOOPa3Hsl JKUBBIX OPraHU3MOB;

— OOBSICHATH OMONIOTMYECKUN CMBICIT U OCHOBHBIE ()OPMBI PA3MHOXKEHHSI OPTaHU3MOB,;

—  XapakTepu3OBaThb Ba)KHEHIIMe OCOOEHHOCTH WHIAMBHIYaJbHOIO pPAa3BUTHS OpraHu3Ma
(oHTOreHe3a) Ha MPUMEPe MHOTOKJIETOUHBIX, 00pa30BaHUsI MOJIOBBIX KJIETOK, OTJIOAOTBOPEHHS;

—  XapakTepu30BaTh 3aKOHBI HacyienoBaHus . MeHnens, uX UTOJOTHYECKUE OCHOBBI, OCHOBHBIE
MOJIOKEHHSI XPOMOCOMHOM T€OPHH HACJIEACTBEHHOCTH, COBPEMEHHbIE MPEICTABICHUS O T'€HE;

— XapakTepu30BaTh MPUPOAY HACIEICTBEHHBIX OOJIE3HEI;

— TPUBOAMTH MPUMEPbI U3MEHYMBOCTH M HACJIECTBEHHOCTH Y PACTEHHI U JKUBOTHBIX M OOBSCHSThH
NPUYKHY 3TOTO SIBJICHHUS,

— XapakTepU30BaTh METOMBI CENIEKLH U UX OHOJIOTHYECKIE OCHOBBI,

- NOJb30BaTbCsl  MOHATHSAMH O  (akTopax cpeapl, 00  DKOJOTMYECKOH  HHIIE,
NOMNyJIALKY, OUOLEHO3e, 3KOCHCTEME U OHOreOXHUMHYECKOM

KPYyroBOpOTe, MPOAYLIEHTAX, KOHCYMEHTax U pelyLeHTax.

- OLIEHKA OMOJIOrHYeCKOro PUCKA B3aMMOOTHOLICHHI YeJI0BeKa U MPUPOIbI.

— XapakTepU30BaTh SKOJOTHYECKHE TPOOJIEMBI, CTOSIIIUE MEPET YETOBEUECTBOM,;

— HAaXOOUTh MPOTHUBOPEUHSI MEXKIY AESTENbHOCTBIO YeJIOBEKA U TPUPOIOH U MpeiaraTh CrocoObl
YCTPaHEHHUs 3TUX MPOTUBOPEUHIL;

— OOBSICHATH U OKA3bIBATh HEOOXOMMOCTh OEPEKHOTO OTHOIICHHS K )KUBBIM OpPraHU3MaM.

— OLICHKA MOBEICHHUS Y€JIOBEeKa C TOYKH 3pEHHs 310POBOro 00pasa JKU3HH.

- NPUMEHSTh ~ OWMOJOrMYeCKHMe  3HAHMS U1 OpraHu3alMd W [UIAHUPOBAHHS
COOCTBEHHOTO 370POBOTO 00pasa KU3HU U IEATEIHHOCTH,

- NPUMEHSITh Ouonoruyeckue 3HAHUSI st
obecrniedyeHns reHeTHUECKOH Oe3omacHoCcTH (TIPOgUIaKTHKA HACIEICTBEHHBIX 3a00IeBaHMIA, 3a1IIH-
Ta HACJIEACTBEHHOCTH OT HAPYIICHUN OKPY KAFOIIEH CpelIbl).

Conepxanue Tem yueOHOro kypca buosorun 10 kiace

PA3JIEJI 1.
BHUOJIOTI'UA KAK HAYKA. METOABI HAYUHOI'O ITIO3HAHUA (3 u).



Tema 1.1. KpaTtkasi ucropusi pa3sutus 0uojioruu. Cucrema 0Ho10ru4ecKiux HaykK.
(1 gac)

OOBEKT U3yUeHUs1 OMOJIOTHH — JKHBast mpupoaa. KpaTtkas uctopus pa3BuTusi OUOJIOTHH.
Ponb Ononoruueckux Te€opuid, uaeh, runote3 B GOpMUPOBAHUU COBPEMEHHON
€CTECTBCHHOHAYYHON cUCTeMbl MHupa. CUCTeMa OMOJIOrMUECKUX HayK.
JlemoHCcTpaLus.

[TopTtpetsl yueHbix. Cxembl: «CBA3b OMOJIOTUU C APYTUMH HayKammuy», «Cucrema
OMOJIOTUUECKUX HAYK»

Tema 1.2. CymiHOCTDH M CBOICTBA KUBOI0. Y POBHM OPraHU3aLAN U METOAbI
MO3HAHUS KUBOI NPUPOALI. (2 yaca)

CymHocTb )n3HH. OCHOBHBIE CBOMCTBA KUBOW MaTtepuu. JKuBas Npupoaa Kak
CIIOKHOOPTAHU30BAHHAS MEPAPXMUECKAs CUCTEMA, CYLIECTBYIOIIAS B MPOCTPAHCTBE U BO
BpeMeHU. bronorndeckue cuctemsl. OCHOBHBIE YPOBHHU OPTaHU3ALMM KUBOW MATEPHU.
MeToapl No3HaHUSA )KUBOU MPUPOLBIL.

JlemoHCcTpaLus.

Cxembl « YPOBHM OpPTaHA3ALMK )KHUBOH MaTepumny, «CBONWCTBA KUBON MAaTEPUI.

PA3JIE] 2.
KJIETKA (10 YACOB)

Tema 2.1. UcTtopus uzydenus kjeTku. Kierounas reopust. (1 gac)

Pazsurue 3Hanmii o kiaetke. Padotel P.I'yka, A.Ban JleBenryka, K.O.bapa, P.bpoyHa,
P.Bupxsa. Kiierounas teopus M.1nelinena u T.11IBaHH. OCHOBHBIE TTOJIOKEHUS
COBPEMEHHON KJIETOYHON Teopun. PoJib KJIeTOUHOM Teopuu B (HOPMHUPOBAHUH
COBPEMEHHON €CTECTBEHHOHAYYHOU KAPTUHBI MUPA.

JleMmoHCTpaUmn.

Cxema «MHOTroo0pasue KIeTok»

Tema 2.2. XuMHU4eCKMii COCTaB KJIETKH. (4 yaca)

EnvHCTBO 27IEMEHTHOTO XUMUUYECKOTO COCTABA JKUBBIX OPraHU3MOB, KaK J0KAa3aTebCTBO
€IMHCTBA POUCXOXKICHUS KUBOH NpUpoibl. OOLTHOCTH )KMBOW M HEXKUBOU MTPUPO/IBI HA
YPOBHE XUMHYECKHX JIEMEHTOB. OPraHoTreHbl, MaKPOSJIEMEHTHI, MUKPOAJIEMEHTHI,
YIBTPAMUKPOIJIEMEHTHI, UX POJIb B )KU3HENCATEIBHOCT KJIETKH U OPraHU3Ma.
Heoprannueckue Bemectsa. Boma kak KoJblOeb BCETO )KMBOTO, 0COOCHHOCTH CTPOEHUS
Y CBOMCTBA. MUHEPAIBHBIE COJIM. 3HAYEHUE HEOPTAHNYECKHUX BEIIECTB B KU3HU KJICTKU
Y OpraHu3Ma.

OpraHnyeckue BEMECTBA — CIOKHBIC YTIIEPOOCOAEPKAIIUE COSTUHEHU.

Hwu3koMOneKy JIApHbIE U BBICOKOMOJIEKY JIAPHBIE OPTAHUYECKHUE BEIECTBA. JIUTIMIBL.
Yraesoasl: MOHOCaxapuapl, nonucaxapuasl. benku. Hykinennossie kucnorsl: JJHK,
PHK. Y noenne monekyiel /IHK B knetke. [IpuHIMmanbHoe CTpOEHUE U POJTH
OPTraHUYECKUX BELIECTB B KJIETKE U B OPraHU3ME UEJIOBEKA.

JleMoHCTpaLAmn.

Huarpammel: «PacnipenesieHrne XUMUYECKUX JIEMEHTOB B HEKUBOM NIPUPOIE,
«PacripeneneHre XUMHUUECKHUX 3JIEMEHTOB B )KUBOU nipuposiey. [leproanueckas tabauna
XUMHYECKUX 3JIEMEHTOB. CxeMbl U TaOmuiibl: «CTpoeHHe MOJIEKYJIbl Oeka», «CTpoeHue
monekyJil JIHKY , «Ctpoenne monekyiel PHKy, « Tunel PHKY, «Y aBoeHne MOJIEKy bl
JIHK»



Tema 2.3. CTpoeHHe 3yKAPHOTHUYECKOH U NMPOKAPHOTHYECKOI KJIeTOK (3 4aca).
Knerounas memOpana, iuroriasma, aapo. OCHOBHbIE OPraHOUbI KJIETKH:
SHAOIIA3MATHYECKAas CETh, anmapar [ 0ibIKY, JTU30COMbI, MUTOXOHIPHUH, TUTACTUIIBI,
pubocoMbl. DYHKIIMN OCHOBHBIX YaCTEH U OPraHOUIOB KJIETKU. OCHOBHBIC OTJNYHUSA B
CTPOEHHH JKUBOTHOM U PACTUTEILHOMN KIIETOK.

XpoMOCOMBI, UX cTpoeHue U QyHKimU. KapuoTun. 3HaueHue NoCTOAHCTBA YUCa U
(hopMBI XpOMOCOM B KJIETKAX.

[TpokapuoTrueckas kieTka: popma, pazmepsl. PacripocTpaneHue u 3HaueHue OakTepuit
B nipupojie. CTpoeHue OaKTepUaTbHOU KIIETKH.

JlemoHCTpaLIUNn.

Cxembl 1 Ta0nuLbl «CTPOCHUE 3YKAPUOTHYECKOH KIIETKINY, «CTPOEHHUE KUBOTHOM
KIIETKHY, « CTPOECHUE PACTUTEIILHOMN KIETKW», «CTpOEHUE XPOMOCOMBDY, «CTpOEHUE
MPOKAPUOTHUYECKON KIIETKIAY.

JlaGopaTopHbie paGoThI

Habmonenue K1eTok pacTeHU U )KMBOTHBIX TIOJT MUKPOCKOIIOM Ha IOTOBBIX
npenaparax.

CpaBHEHHE CTPOCHHE KJICTOK PACTEHUIN W YKUBOTHBIX.

IIpakTHueckue padoThl

1.ITpAroToBIIcHHE M ONMUCAHUE MUAKPOITPENAPATOB KIETOK PACTCHUM.

Tema 2.4. Peanusanus HacieACTBeHHOH nHpopmammu B KieTke (1 gac).

JIHK — HOocuTenb HacaecTBEHHON nH(popMaiuu. [ eHeTHIeCKuii KoJl, ero CBOMCTBA.
['en. buocunres Oenka.

JleMoHCTpaUmn.

Tabnmma «I eHeTHUecKuii Kooy, cxema «brocuHTes OemKa»

Tema 2.5. Bupycsl. (1 4ac).

Bupycbl — HeknerouHaa popma xu3Hu. OCOOCHHOCTH CTPOEHUS U PA3MHOKEHHUS.
3HauEHUE B MPUPOJEC U )KU3HU YEJIOBEKa. Mepbl MPOPUIAKTUKA U PaCIIPOCTPAHEHUE
BUPYCHBIX 3a0oneBanuii. [Ipodunakrtuka CITH/]a.

ECMOHCT[!agI/II/I.

Cxema «Ctpoenue Bupycay, Tadbnuna «IIpodpunaxkruxa CITH ] 1a»

PA3IEJ 3.
OPI'AHU3M. (18 gacos)

Tema 3.1. Opranusm — equHoe nesoe. MHorooopasue ;KuBbIX Opranu3moB. (1 gac)
MHuoroo6pasue oprann3mMoB. OAHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OPTaHU3MBbI.
KooHnr 0THOKJIETOUHBIX OPTaHU3MOB.

JdeMoHCcTpauuu

Cxema «MHoroodpasue OpraHu3MOB»

Tema 3.2. O0MeH BemiecTB M NpeBpallicHAE YHEPruM. (2 yaca)

DOHEPreTUUecKuii 0OOMEH — COBOKYTHOCTb PEAKIUI paCHICTUIEHUS CIOKHBIX
OopraHnyeckux BemecTB. OCOOCHHOCTH YHEPTETHUECKOTr0 OOMEHa Y rprOOB U OaKTEpHIA.
Tunsl nutanusa. ABToTpodsl U retepoTpodbl. OCOOEHHOCTH OOMEHA BEUIECTB Y
YKUBOTHBIX, pacTeHuit u Oakrepuid. [Inactuueckuii oOMeH. @OTOCUHTES.

ECMOHCT[!a!!I/II/I

Cxema «Ilytu MeTabonmusma B KJICTKE»




Tema 3.3. PazmHoxkeHue (4 yaca)

Jlenenve kieTkn. MUTO3 — OCHOBA pOCTa, PEreHEPALIMH, PA3BUTHA B OSCIIOJIOTO
pasMHOXKEHUA. PasMHOXKeHHE: Oecnofioe U MoJIoBOE. THIbI O€CIOI0TO Pa3MHOKEHHS.
[TonoBoe pazmuokeHune. OOpa3zoBaHUE MOJIOBBIX KJIETOK. Meiio3. Omioa0TBOpEHHE y
JKABOTHBIX W PACTEHUH. BHOJOTMUECKOE 3HAUCHHUE OTUTOA0TBOPEHUA. MICKY CCTBEHHOE
OMBUICHHUE Y PACTEHUIN W OIJIOIOTBOPEHUE Y JKUBOTHBIX.

/leMOHCTpaLIUAMN

Cxembl: «MuT03 1 Meiio3y, «I"ameToreHesy, « Tumbl 0€CoNOT0 pa3MHOKEHUA,
«CTpocHUE AULECKJIETKH U CIIEPMATO30M1a»

Tema 3.4. UnauBHaYyaIbHOE PA3BUTHE OPraHU3MoOB ( OHTOreHe3) (2 yaca)

[Tpsimoe u HenpsAMOe pa3BUTHE. OMOPHOHAIBHBIN U TTOCTIMOPHOHAIBHBIN TIEPHO/T
pasutusi. OCHOBHBIE 3TaMbl SMOpHUOreHe3a. [[puurHbl HapyIIeHUH Pa3BUTHA
OpraHu3ma.

OHTOTreHe3 ueoBeKa. PerpoayKTHBHOE 30pOBbE; €r0 3HAUCHHE I Oy My IITHX
MOKOJICHUH JoAeH. [1ocmencTBre BIMSHAS aJIKOTOJIs1, HUKOTUHA, HAPKOTHYECKUX
BEINECTB HA Pa3BUTHE 3apojbliia yenoBeka. [leproipl mocTaMOpHOHAILHOTO PA3BUTHAL
JdeMoHcTpann

Tabmuiiel; « OCHOBHBIE CTaUK OHTOTEHE3a», «[IpsAMoe 1 HeMpsAMOE pa3BUTHEY.
Harnsaaneiii MaTepra AEMOHCTPUPYIOIINE TTOCIEACTBHSA HETaTUBHBIX (PAKTOPOB Cpe/IbI
Ha Pa3BUTHE OPraHu3Ma.

Tema 3.5. HacieACTBEHHOCTb U H3MEHYHUBOCTD. (7 4aCOB)

HacneacTBEHHOCTh U M3MEHUMBOCTD — CBOMCTBA OPraHU3MOB. | €HETHKA — HAyKa O
3aKOHOMEPHOCTAX HACIEACTBEHHOCTH U U3MEHUHUBOCTH.

["."Mennens — OCHOBOMOJIOKHUK T€HETUKH. 3aKOHOMEPHOCTH HACIICIOBAHUS,
ycTaHoBJeHHbIE [ . Mennenem. MonoruOpuaHoe ckpenmBanue. [lepBolit 3akoH Menaens
— 3aKOH JOMUHHUPOBaHUA. BTOpoii 3aKk0H MeHAeNa — 3aKOH pacIeieHus. 3aKOH
YUCTOTHI rameT. JIurudpuaHoe ckpeiuBanue. Tpetuid 3akoH MeHaena — 3aKoH
HE3aBUCUMOTO HACJICIOBAHUS. AHAIM3UPYIOLIEE CKPEIIUBAHNUE.

XPpOMOCOMHAs TEOPHUSA HACTEACTBEHHOCTU. CLEINIEHHOE HACIECAOBAHUE MPU3HAKOB.
CoBpeMeHHbIE NPEACTABICHUE O TEHE U TeHOME. B3anMoAeiCTBUE reHOB.

['enetnka nosa. [TomoBeie XpoMocOoMBI. CLEMIEHHOE C MOJIOM HACJICIOBAHUE.
3aKOHOMEPHOCTH U3MEHYMBOCTH. HaclienCTBEHHAsA M HEHACJIEICTBEHHAA N3MEHYNBOCTb.
Moau¢ukaimoHHas U3MeHUMBOCTh. KOMOMHATHBHASA U My TallMOHHAS U3MEHUYNBOCTb.
MyTtatmu. Tunsl MmyTaimid. MyTareHHblie pakTopbl.

3HAYCHHUE TEHETUKH U MEIULIMHBI. BIUAHIUE MyTarceHOB Ha OPTaHU3M YEJIOBEKA.
HacnencteeHHbie 001€3HM UENOBEKA, X IPUUUHBI U PO UIIAKTHKA.
leMoHCcTpaLUMN

CxeMbl, WILTFOCTPUPYIOIIUE MOHOTUOPUIHBIE U TUTUOPUIHBIC CKPEIIUBAHUSA;
CLEIJICHHOE HACJIEIOBAHUE MTPU3HAKOB, MEPEKPECT XPOMOCOM; HACTIEIOBAHKE,
clemieHHoe ¢ nojioM. [Ipumepsl MoaupUKaMOHHONH N3MEHYMBOCTH. MaTepuarsbl,
JEMOHCTPHPYIOIIUE BIUAHUE My Tar€HOB HA OPTAHU3M YEIIOBEKA.

JlaGopaTopHbie paGoThI

3. CocraBneHue NpOCTEHIINX CXEM CKPEIIUBAHUS.



PerieHue sneMeHTapHbIX TEHETUYECKUX 3a/1a4.

H3yuenne n3aMEHUNBOCTH.

IIpakTHueckue padoThl

2) BbIsiBIEHHE HCTOUHUKOB MYy TareHOB B OKPY KAtOIIEH cpefie (KOCBEHHO) U OLIEHKA
BO3MOYKHBIX MTOCJICACTBUIA UX BJIUSHUS HA OPTaHU3MBI.

Tema 3.6. OcHoBbI cesiekuun. buorexnosorus. (2 yaca)

OCHOBBI CEJIEKIIUU: METOJIbI U IOCTHKEHUS. | eHeTHKa — TeOpETUUYECKask OCHOBA
cenekimn. Cenexkuus. Yuenue H. M. BaBunosa o 1ieHTpax MHOrooOpasus u
MIPOUCXOXKICHUS KYJIBTYPHBIX pacTeHuil. OCHOBHBIE METObI CENICKIIUU: THOPUIU3ALINSA;
UCKYCCTBEHHBIH 0TOOP. OCHOBHBIC JOCTHKECHHUS U HAMPABJICHUA PA3BUTUS COBPEMEHHON
CEJICKIIHH.

buoTtexHonorys: JOCTHKEHUSA U MEPCIIEKTUBbI PA3BUTHA. | €HHAs UHKEHEPHUS.
Kinonnpoanue. ['eHeTnueckr MOAU(UIIMPOBAHHBIE OPTaHU3Mbl. DTUYECKUE ACTICKThI
Pa3BUTHSA HEKOTOPBIX UCCIIECIOBAHUNA B OMOTEXHOJIOT MU (KJIOHUPOBAHUE UETIOBEKA)
IKcKypceust MHorooOpasue COpToB pacTE€HU U MOPOJ AKUBOTHBIX, METOIbI UX
BBIBEICHHE (3a0UHAs MHTEPHET-3KCKYPCHSI Ha CENECKIIMOHHYIO CTAHIIUIO)
IpakTHyeckue padoThI

3) AHanu3 U OLICHKA STUUECKHUX aCMEKTOB Pa3BUTHUS HEKOTOPBIX UCCIICOBAHUN B
OMOTEXHOJIOTHH.

Conepxanue Tem y4eOHOro kypca buosorun 11 kinace
BU/I (19 yacos)
HcTopus 3BontonmoHHbIX uaeh. 3naueHue padot K. Jlunnes, yuenus XK. b.Jlamapka,
3BOMOLIMOHHOM Teopun Y. /lapsuHa. Polib 3BOMOLIMOHHON Teopur B ()OPMUPOBAHUN
COBPEMEHHON €CTECTBEHHOHAYYHOW KapTuHbl Mupa. Bun, ero kpurepun. [ony asims -
CTPYKTYpHas €IMHUIIA BUJIA, €IMHUIIA SBOJIOIUH. [IBIKYIIIHE CHJIBI SBOJIFOLIMH, UX
BJIMSTHUE HA TeHOPOH T nomy i, CHHTETHUECKas TEOPUS SBOTIOLMU. Pe3yabTaTh
sBomormn. CoXpaHeHHEe MHOTO0Opas3Hs BUIOB KAK OCHOBA YCTOMUMBOrO pa3BUTHSA
onocdepsl. [IprunHbl BRIMUPAHUSA BUAOB. bruonornueckuii mporpecc 1 OMOIOrHuecKui
perpecc.
['MnoTe3bl MPOUCXOKACHUS )KU3HU. OTANUUTENBHbIE PU3HAKU HKUBOTO. Y CJI0KHEHHE
YKUBBIX OPraHU3MOB Ha 3€MJI€ B MPOLIECCE SBOJIONUU. [ MITOTE3bI TPOUCXOXKICHHUS
yesoBeka. Jloka3aTenbCeTBa pOACTBA YEIOBEKA ¢ MIICKOMUTAOIMMU )KUBOTHBIMU.
DBOJIOLAA YeNOBeKa. [IpOuCX0KaeHNE YETOBEUECKUX pac.
JleMOHCTpaLuu
Kputepuu Buaa [lonyasius — CTpyKTypHas €IMHUIA BUIA, €AWHULIA SBOJIOLUN
JIBIKy11IME CHITbI 3BOMIOIMKA BO3ZHUKHOBEHHE M MHOT000pa3ne NpUCnocoOICHUH y
OpPraHU3MOB
OOpazoBaHUE HOBBIX BUIOB B IMIPUPO/IC DBOMIOLMA PACTUTEIBHOTO MUPA
OBOJIOIMS JKUBOTHOTO Mupa Peakue u ncuesaroime BUIbI
dopMbl COXPAHHOCTH UCKOMAEMbIX PACTECHHUH U JKUBOTHBIX
JIBmoKyue cubl aHTpororenesa [ [poucxoxaeHne yenoBexa
[TpOUCXOXKICHHE YEOBEUECKHUX PAC
JlaGopaTopHble U NPAKTHYECKHE PA0OTDHI
Omnmcanure ocoOeit Buaa mo Mop(oaorndeckoMy KpUTEPHIO



BoisiBNieHHE M3BMEHUMBOCTH Y 0COO€H OHOTO BUAA

BoisiBnieHre Mprcnoco0ieHni y OpraHu3MOB K Cpe/ie OOUTaHUs
AHanM3 ¥ OLICHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOKAECHUS )KU3HU
AHanm3 ¥ OLICHKA PA3JIMYHBIX TUIOTE3 NPOUCXOKACHUS YETOBEKA

IKOCHUCTEMBI (11 yac + 3 yaca u3 pe3epsa)

DKoJoruueckue (hakTopbl, UX 3HAUCHUE B JKU3HU OpraHu3MoOB. brojoruueckue putMmsi.
MeXBUIOBbIE OTHOIICHUS: MAPAZUTU3M, XUIIIHUYECTBO, KOHKYPEHIHS, CUMOMO3.
BunoBas v MpOCTpaHCTBEHHAS CTPYKTYypa dKocucTeM. [TuIeBbie CBA3U, KPyrOBOPOT
BEIIECTB U MPEBPALIEHNUA SHEPTUU B SKOocHUcTeMaxX. [IpUurHbl yCTOHUMBOCTH U CMEHBI
3KOCUCTEM. MICKYyCCTBEHHBIE COOOIIECTBA — AarPOAIKOCUCTEMBI.

buocdepa — rmobanpHas sxocuctema. Yuenue B. M. Bepnaackoro o 6mocdepe. Poib
JKMBBIX OPraHu3mMoB B Ouocdepe. bruomacca. buonornueckuit KpyroBopot (Ha mpuMepe
KpyTOBOpOTa yriepoaa). DBomorua ouocdepsl. [ 100aIbHbIE SKOJIOTHUECKHUE TTPOOIEMBI
Y IyTH uX pemenus. [locnencTeus nesaTeIbHOCTH YEIIOBEKA B OKPYKAIOMICH CPEE.
[IpaBriia moBEAEHUSA B MPUPOIHOM CPETIE.

JeMoHCcTpanun

OKkojoruueckue (PakTopbl U UX BIIMSHUE HA OPraHU3MbI

buonoruyeckue puTMsl

MeXBUIOBbIE OTHOIICHUS: TAPA3UTU3M, XUIIIHUYECTBO, KOHKYPEHIHS, CUMOHO3
SIpyCHOCTB pacTUTENBHOTO COOOIIECTBA

[IumeBsie LIenY U CETH

DKOJNOrn4ecKas nupaMmuaa

KpyroBopoT BeLIECTB U NPEBPALIICHHUA SHEPTHUHU B SKOCUCTEME

DKOCHCTEMA

Arposkocucrema

buocdepa

KpyroBoport yriepoaa B onocdepe

buopazHooOpaszue

['to0anbHbBIE SKOJOTHUECKUE TPOOJIEMBI

[TocnencTeusa AEATEILHOCTH YEJIOBEKA B OKPYIKAIOIIEH Cpeae

3aroBEIHAKY M 3aKa3HUKA Poccun

JlaGopaTopHbI€ U MPAKTHYECKUE PaOOTHI

BhlIsiBNIeHHE aHTPONOTEHHBIX M3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH
CocTaBjieHUE CXEM Tiepeaaun BEUIECTB U SHEPIUH (LIeNeH MuTaHus )

CpaBHUTEIIbHAS XapaKTEPUCTUKA TPUPOTHBIX SKOCUCTEM U arpO3KOCUCTEM CBOCH
MECTHOCTH

Pelenue 3x010rnyeckux 3agaud

AHau3 U OIICHKA TOCIEACTBHI COOCTBEHHOM ACATEIILHOCTH B OKPY KaIOIIEH cpee,
1JI00AJbHBIX SKOJOTHUECKUX MPOOJIEM U MyTel UX PEIICHUs

Pes3epBHOE Bpems 6 4acoB - mpu Harpy3ke 68 4acos



TemaTnuyeckoe NJIAHMPOBAHUE

Ne | HaumeHnoBaHue pa3nesios, TeM Ko - Bo wacos
2020 — 2021y4. rox 10 kaace
1. | Pazpgen 1. buonorus xak Hayka. MeToabl HAy4YHOrO NO3HAHUS 3
2. | Pazpmen 2. Knerka 10
2.1. | Uctopus usyyenus knerku. Knerounas teopust 1
2.2. | XumMudeckasl OpraHu3anus KJIeTKU 4
2.3. | CtpoeHue 3yKapuoTUYECKON U MPOKAPUOTHUECKOHN KIIETKH. 3
2.4. | Peanusanusi HaCIeNCTBEHHON HH(POPMAINH B KJIETKE 1
2.5. | BupychL 1
3. | Pazpgen 3. Opranusm. 18
3.1. | Opranusm eguHoe 1es0e. MHOrooOpasue JKUBBIX OPraHU3MOB 1
3.2 | OOmeH BemecTs 1 MPeoOpa3OBaAHNE YHEPTUU. 2
3.3. | PasmHOXeHME. 4
3.4. | UnguBuayaapbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3) 2
3.5. | HaciencTBeHHOCTh U M3BMEHYHUBOCTD 7
3.6. | OcHoBBI cenekuu. buorexHonorus 2
2021 — 2022 yu. roa 11 kaace
4. | Paznen 4. Bun. 19
4.1. | Tema 1. UcTopus 5BOTHOLMOHHBIX HIEH. 4
4.2. | Tema 2 CoBpeMeHHOE 3BOIOLIUOHHOE YICHUE 8
4.3. | Tema 3. IlpoucxokeHre >KU3HA HA 3eMJIE. 3
4.4. | Tema 4. IlpoucxoxneHue 4ea0BeKa. 4
5. | Pazgen 5. DxocUCTEMBI. 11
5.1. | Tema 5.1. Dxonornyeckne GhakTopsl 3
5.2. | Tema 5.2. CTpyKTypa 5KOCHCTEM. 4
5.3. | Tema 5.3. buocdepa — rmodanpHast KOCHCTEMA. 2
5.4. | Tema 5.4. buocdepa u yenosex. 2
3akiroueHue 1
Hroro 62+6 peseps
YYEBHO-TEMATUYECKUMH IVIAH
10 kacc.
No KomnuecTBo 4acoB
H/'H Haszsanue tembl BCETO reopust  |Jlaboparopnsie| [ [pakTrueckne|KOHTpOIbHBIC
a00THI paboThI a00THI
1 |buonorus xax Hayka. MeTopl 3 3 i i
HAy4YHOIO NO3HAHUA
2
Krnetka 10 10 1 1 1
3 |Oprammsm. 18 18 1 4 1

10




[loBTOpEHUE 3 - -
[ 1o mporpamme 34 2 5 2
11 knacc.
Konnuectso yacos
No
e Haszsanue tembl BCETO reopust  |Jlaboparopubie|l [pakTnueckue [KOHTPOIbHBIC
a00THI a00THI a00THI

1

Bun. 19 19 3 h 1
2

OKOCHCTEMBI. 11 11 2 4 1

[loBTOpEHUE a

[1o nporpamme 34 5 6 2

11
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