


IHosicHuTEILHAA 3aNIMCKA

Craryc nokymeHTa

[IporpamMma 3ekTUBHOTO Kypca o ouonoruu «[loaroroska Kk onummnuaae mno OUOIOrHm»
paccuMTaHa Ha JIONOJHUTEIbHOE YIIyOJIeHHOe u3ydeHue Owonoruu yuammmucs 10-11
€CTeCTBEHHOHAy4yHOro kiiacca 1 yaca B Hezento, 34 4acoB 3a rofl.

CopneprxaTenbHas 4acTh IPOTPaMMBbI pa3paboTaHa Ha OCHOBE:

ConepxaHusi ONMMIMAIAHBIX 3aJaHUN PErMOHAIBHOTO M 3aKJIIOYMTENIBHOIO 3TAaroB

Bcepoccuiickoli onmummnuanbl MKOJIbHUKOB To Owonoruu. (Ilo marepmamam caiftoB

biologii.net u rosolymp.ru.)

[Iporpamma KOHKpPETU3UPYET COEpPKAHUE MPEAMETHBIX TEM Kypca, JaeT pacupeeicHue
y4eOHBIX YacoB MO pa3zjieiaM Kypca M IMOCIEAOBATEIbHOCTh HU3YYEHUS TEM M pPa3felioB
ANIEKTUBHOTO Kypca ¢ YY€TOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, JOTUKU y4eOHOTO
mporecca, BO3PAcTHBIX OCOOCHHOCTEH yuamuxcs. HekoTtopble TeMbl, BKIIOYEHHBbIE B
porpamMmy, He U3y4aroTCsl B IIKOJIBHOM Kypce OMOJIOTHHU, HO X BKJIIOUEHHUE OMPAB/IAHO IIEIIBIO
kypca. ConepxaHue OOJBIIMHCTBA pPa3/eloB, OJHOMMEHHBIX HW3Y4aeMbIM B paMKaX y4eOHOro
npenMera «bHoIorusy», pacupeHo u yriryoieHo.

[TporpaMMa BBITTOJIHSIET ABE OCHOBHBIC (DYHKIIHH:

HNudbopmanroHHO-MeToInIecKas GbyHKIUS MO3BOJISIET BCEM Y4aCTHUKAM
00pa3oBaTeNpHOrO Mpolecca MOMYyYUTh IMPEACTaBICHHE O IeNsiX, COJAEpKaHUU, OOmIei
CTpaTeruu OOYYCHHsI, BOCIUTAHUS W PA3BUTHS YYAIIUXCS CPEJACTBAMHU JAHHOTO Y4eOHOTO
npeamera.

Opranu3aloHHO-TUIAHUPYIOMIas (QYHKIHUS MpPEeIyCMaTPpUBAET BBIJICJICHUE OTaIloB
oOyueHusi, CTPYKTYpHUpOBaHUE Y4eOHOTrO MarepHalia, OIpeleleHHE ero KOJIUYECTBEHHBIX U
KQueCTBCHHBIX XapaKTEPUCTHUK Ha KaXXJOM M3 3TallOB, B TOM YHCIE JUIsI COJEPKATEIBHOTO
HaIlOJHEHUS! TPOMEKYTOUHOM aTTeCTalluy Y4aluXCsl.

O0mas xapakrepucTuKa Kypca

Lenpto kypca «llogroroBka K onuMMHage MO OHOIOTHUU» SBISAETCS OpPTaHH3aAIUSL
MOATOTOBKM 3aMHTEPECOBAHHBIX YYAIMXCA K OJIMMIHAAE 1O OWOJOTHU M TOCTYIUICHUIO B
MpOo(UITBHBIE BY3BI.

Kypc «lloaroroBka k onummnuaze Mo OHOJIOTHH», MPEXKAEC BCEro, SIBISETCS YacCThIO
o011eil cucTemMbl U3ydeHus OMOJIOTHH B IIKOJIE, T.€. HampaBjieH Ha (OPMUPOBAHUE Y yUYaAIIUXCS
LEJIOCTHOW CHCTEMBI 3HAHMM O XUBOM IPHUPOJIE, €€ CHUCTEMHOW OPraHHU3aluy U HBOJIIOLUM,
MOITOMY TMporpamMma BKIIOUaeT CBeAeHHS 00 oOmUX OHOJOTHYECKHX 3aKOHOMEPHOCTSIX,
MPOSIBJISIONIMXCS. HA PA3HBIX YPOBHSIX OpraHu3aiiuu kuBoil npupobl. Kpome toro, Ilporpamma
OCHOBBIBaeTCSI Ha TMOCIEIHUX JOCTH)KEHUSX OHOJOTHYECKOW HAayKH, BBITEKAIOIIUX U3
KJIACCHUECKHUX HCCIICIOBAHUN MPOIIIOTO, ONMUpaeTcsl Ha oOmedu3nueckne U 00MEeXuMUIECKIe
3akoHbl Bcenennoi. IloBropenue, wu3ydeHue, 00O0OIIEHHE TEOPETUYECKOTO MarepHasa
COCTaBJSIET HE OCHOBY Kypca, a SBJSETCS BCTYNMUTEIbHBIM, Ha4YaJIbHBIM JTAllOM Ka)oTo
3aHATUSA. Bee TeopeTnueckue CBeACHUS MPEACTaBISAIOTCS B KOMIIAKTHOM U CTPYKTYPHUPOBAaHHOM
BHJI€ — B BHJI€ KOHCIIEKTOB-TAOJHUII, CXeM, KPAaTKUX W YETKUX ompeneneHuid. OCHOBHAs YacTh
BPEMEHH OTBOJUTCS MO pa3bop 3aaHuii OJTUMIIMAIHOTO YPOBHS. 3a/laHUsl CTPYIIIHPOBAHBI 1O
TeMaM M COOTBETCTBYIOT TeMe TeopeThueckoro Onoka 3aHstus. [Ipu mombope 3amanuii ocodoe
BHUMaHUE YJENSAeTCS «TUMUYHBIMY» 33JaHUsM (HACKOJIBKO ATOT TEPMHUH BOOOINE MPUMEHUM K
OJINMITHATHBIM 3a/JIaHUSIM), 3HAaKOMCTBY C HamOOJee YacThIMU <(JIOBYIIKAMH» M THIUYHBIMH
omuOKaMu. B KOHIlE KaXJIO0T0 3aHSATHS YYal[Uecs MONy4yaloT 3aJaHusl IJig CaMOCTOSTEIbHON
paboTel. BrimonHeHne [OOMalIHUX 3aJaHUM  OCTaBISETCSl HAa YCMOTPEHHME YydYallluXcsl.
Tematuueckoe MIaHUPOBAHUE Kypca MOCTPOEHO TaKUM 00pa3oM, YTOOBI MPEIMETHBIE TEMBI
MaKCHMaJIbHO MEPECEeKaINCh C coepkaHueM yueOHoro npeamera «buonorus» B KaleHIapHOM
[JIAHUPOBAHUH.



O0mey4yeOHbIe YMEHNS, HABBIKH U CIIOCO0OBI 1eSITEJIbHOCTH

[Mporpamma kypca mo Ouonmorun «[loaroToBka Kk onuMmuage mO OHOJIOTHM»
npexycMarpuBaeT (GOPMUPOBAHME Yy ydalmuxcs OOIMIEydeOHBIX YMEHHA U HABBIKOB,
YHUBEPCAJIbHBIX CIIOCOOOB JIEATEIBHOCTH M KIIOUEBBIX KOMIETEHIMH. B 3TOM HampaBnenun
IpUOpUTETaMU sl yueOHOro npeamera «bruonorus» Ha CTyNeHH CpeaHero (TMOJHOTo) o0mero
oOpa3oBaHusl Ha NPOMWILHOM YPOBHE SBISIOTCS: CpaBHEHHE OOBEKTOB, aHAJIM3, OICHKA,
peleHue 3aja4, CaMOCTOSITEIbHBIN MOMCK UH(OPMAIIHH.

OCHOBHOE COAEPXAHUE (34 yaca)

Buogaorus kak Hayka.(1 yaca).

buonorus kak Hayka. Otpaciu OHOJOrMM, €€ CBSI3M C JIpyruMu Haykamu. OOBEKT
u3ydeHus: Ouosoruu — Ouonornueckue cucreMbl. OOImMe MPU3HAKH OUOJIOTHYECKUX CHCTEM.
CoBpeMeHHass eCTeCTBEHHOHay4yHas KapTHHa Mupa. Posnp Ouonormuyeckux Tteopuil, wuuaeH,
runore3 B (QOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHOHAyYHOM KapTUHBI MuUpa. MeToabl
IIO3HAHUS )KUBOU IIPUPOJIBI.

Kierka kak OnoJsiornyeckas cucrema — 3 yaca

[{uronorus — Hayka o kierke. M.Ineinen u T.11IBaHH — OCHOBOIIOJIOXKHUKH KJIETOYHOU
Teopur. OCHOBHBIE TOJIOXKEHUSI COBPEMEHHOHN KIIETOUYHON Teopuu. Ponb KiIeToyHON Teopuu B
(GOopMHUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYUYHOI KapTUHBI MUpa. MeTo/1bl N3yueHUs KIETKH.

XUMHUECKUIl cocTaB KJIETKU. Makpo- U MukposnemeHTbl. CrtpoeHue u (QyHKIUH
MOJICKYJT HEOPTaHWYECKHX M OPTraHWYECKHX BeIIecTB. B3amMocBsa3u cTpoeHus u (QpyHKIHA
Mouekyil. Penymnukanus monekyisl JJHK.

Crpoenne u GyHKINHU YacCTe U OPTaHOUIOB KIETKU. B3anuMocBs3u cTpoeHus U QyHKIUN
qacTeil 1 opraHouzoB KieTku. Sapo. XpomocoMbl. XUMUYECKUH COCTaB, CTPOCHUE U (QYHKLIUU
xpomocoM. CoMaTUYeCKue U MOJIOBbIE KIETKH. [IUTUIONAHBIN U ratyionAHbI HAa0Opbl XPOMOCOM.
I'oMostornyHBIE U HETOMOJIOTMYHBIE XPOMOCOMBI.

MHuoroo6pasue kietok. IIpokapuoTel u sykapuoTsl. Bupycbl. Mepbl npodunaktuku
pacrpocTpaHeHHs HH(EKIIMOHHBIX 3a00JIeBaHU.

OOMeH BelecTB M MPEBpAIlEHUs SHEPTUM B KIIETKEe. DHepreTuyeckuit oomeH. Ctaauu
sHepreTudeckoro oomMena. bpoxenue u apixanue. @orocunte3. CBETOBbIE U TEMHOBBIE PEAKIIMU
¢otocunTe3a. XemocuHre3. Ponb xemocuHTesupyromux Oaktepuil Ha 3emie. [lnmactuueckuit
oomeH. ['enernyeckas mHpopmanus B kinetke. ['en. ['eHernueckuit kon. buocunHTe3 Oenka.
MaTtpuuHblii XapakTep peakiuii OMOCUHTE3a.

Knerka — renernueckass enuHHIa XHUBOro. JKHM3HEHHBIH MK KIETKH: MHTepdaza u
Muto3. @a3sl MUTO3a. Meito3, ero ¢aspl. Pa3BuTHe MOJOBBIX KJIETOK Y PACTEHUN U )KUBOTHBIX.

MHoroo0pa3ue OpraHu3sMoB — 5 4acoB

MHuoroo6pasue OpraHu3MOB. bakrepun. ['puOsr. Pacrenus. Crpoenue,
KHU3HEeATeIbHOCTh. MHOrooOpa3ue 1 Kinaccudukanus pactreHuil. becro3BoHOYHbIE )KUBOTHBIE.
Xopaosble )kUBOTHBIE. Knnaccudukanus, cTpoeHue, KU3HEACSI TETbHOCTb.

YeJioBeK M €ro 310pOBbe — 5 4acoB

Tkann. Opransl, cuctembl opraHoB. Ilumeapenue. Jlpixanue. KpoBooOpamienwue.
OnopHo-aBurarenpHas, MOKPOBHAs, BBIAEIUTEIbHAs CHUCTEMbl. Pa3MHOXXEHHE W DPa3BUTHE.
BuyTtpennsas cpena, umMmyHurer, oOmeH BemiectB. CrTpoeHune u (YHKIUUM HEPBHOM U
SHAOKpUHHOU cucteM. Yenosek. AHanuzaropsl. BH/|

IBOJIIOINS OPraHUYeCKOro MHpa-4 yaca

Bo3HukHOBEHHE W pa3BUTHE OBOJIONHMOHHBIX uAciH. 3Haduenune pador K.JIunaHes.
OpomonmonHas teopust XK. b. Jlamapka. JKusne u tpynel Y. [lapBuHa. OCHOBHBIE NMPUHIIUIIBI
ABOIONUOHHON Teopun JapBuna. dopmMupoBaHUE CHHTETUYECKOW TEOPUH IBONIONUU. PaboThl
C. C. YerBepukoBa u WM. M. Illmansrayszena. IlameonTtonoruueckue, Ouoreorpapuyeckue,
CpPaBHUTEIbHO-aHATOMUYECKUE, OSMOPHOJOTHYECKHME M  MOJIEKYJISpPHbIE  CBHJETENbCTBA
9BOJIIOLIHH.




Bun, ero kputepuu. Ilonmynsiuusi — CTpyKTypHas €AvHUIA BUAA. POJb 3BOIIOIMOHHON
Teopuu B POPMUPOBAHUYU COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MHUpaA. J[BIDKYyIIHE CHITBI
sBosond. POpMBI  €CTECTBEHHOTro oTOopa. B3auMocCBA3b ABMKYUIMX CHUJT  3BOJIOLHUU.
Cunrernueckass Teopust sBoionuu. llomynsimus — o3ieMeHTapHas €AWHHUIA 3BOJIIOIUU.
OnemeHTtapHbie ¢dakTopel dBomonud. HccnenoBanuss C.C.UerBepukoBa. 3aKOHOMEPHOCTH
HACJIeIOBAaHMsI IPU3HAKOB B MOMYJSIIUAX pa3HOro THMa. 3aKoH Xapau-BaitnOGepra. Pe3ynbTars
sposon. PopMUpOBaHHME MPUCHOCOOIEHHOCTH K cpenae oOurtanHus. OOpazoBaHUE HOBBIX
Bu10B. CriocoObI BU1000pa3oBaHMsl.

Mukpo- u wmakposBomonus. DopMbl SBOJIONUU  (IMBEPreHLUs, KOHBEpreHIus,
napawienusMm). Ilyru u  HanpaBnenus sBomonuu  (A.H.Cesepuos, W.M.IImansraysen).
[IprurHBI OMOIOTUYECKOTO Mporpecca U OUOIOrHUECKOro perpecca.

OTnnuuTeNnbHbIe TPU3HAKY KUBOTO. [ UTTOTE3bI IPOUCXOKICHUS KU3HU HAa 3eMJie. DTarbl
SBOJIIOLIMM OpraHuyeckoro mupa Ha 3emie. OcCHOBHBbIE apoMOP(O3bl B HBOJIIOLMH PACTEHUN U
KUBOTHBIX. ['MIOTE3Bl  NPOMUCXOXKIAEHUS  4YENOBEKA.  OTalbl  ABOJIIOLMHM  YEJIOBEKa.
[Ipoucxoxaenue yenoBeyeckux pac. Kpuruka pacusma 1 COMAIBHOIO JapBUHU3MA.

JKOCUCTEMBbI M IPUCYIIHE UM 3aKOHOMEPHOCTH -4 yaca

buonenos. Dxocucrema.

KpyroBopor Bemects M NpeBpaLEHUs HSHEPIUM B IKOCUCTEME. Y CTOMYUBOCTb H
IUHaMHKa 3KocucteM. buocdepa — rmobampHas skocucreMa. [7100alibHBIE AHTPONOT€HHBIE
U3MEHeHHus B Onocdepe, mpodiema e€ ycTONInBOro pa3BUTHS.

Oomonust O6uochepsl. [Ipobnema ycroitumBoro passutus Ouocdepsl. CoxpaHeHHE
MHOT000pa3usi BUAOB KaKk OCHOBA YCTOWYUBOCTH OHOC]EpPHI.

OpraHu3m Kak OuoJoruyeckas cucrema — 6 yacon

OHOKJIETOYHBIE U MHOTOKJIETOYHBIE OpraHU3Mbl. TKaHU, OpraHbl CUCTEMBI OPTaHOB, UX
B3aMMOCBS3b KaK OCHOBA IIEIOCTHOCTH opranu3ma. ['omeocras. I'erepoTpodsl. CanpoTpodsl,
napasutTel. ABTOTPOQBI (XeMOTpOodBI U POTOTPO(HI).

Bocnpoussenenne opraHu3sMoB, €ro 3HaueHue. becronoe u IMOJIOBOE Pa3MHOXKEHHE.
OmnonorBopenue. OIUIONOTBOPEHUE Y ILIBETKOBBIX PACTEHUH M IO3BOHOYHBIX >KUBOTHBIX.
Buemnee u BHyTpeHHee OILI0J0TBOpeHHe. MHAMBHUTyanbHOE pa3BUTHE OpraHu3Ma (OHTOTE€HE3).
OMOpHUOHANbHOE U NOCTAMOpUOHANbHOE pas3BuTHe. [IpuumHBl HapymeHWil  pa3BUTHA
opranu3MoB. JKu3HeHHbIe [IUKIIbI U YepeoBaHue MoKoiaeHui. [locnencTBus BIUSIHUS alKOros,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA pa3BUTHE 3apO/IbIIlIa YEIOBEKA.

HacneacTBEHHOCT, WM M3MEHUMBOCTh — CBOMCTBAa opraHu3moB. ['eHeTuka. Metozsl
TreHeTUKU. MeTolbl M3y4YeHMs] HACJEJACTBEHHOCTH YeloBeKa. ['eHeTnyeckass TEpMUHOJIOTUS U
CUMBOJIMKA.  3aKOHOMEPHOCTH  HACIEJOBaHUs,  ycTaHOBIEeHHble [ .Menxaenem, 170'¢
LUTOJIOTUYECKUE OCHOBBI. 3aKOHOMEPHOCTH CLEIUICHHOTO HacieaoBaHusa. 3akoH T.Moprana.
Onpenenenne mnona. Tunsl onpenenenus mnona. HacnemoBanuwe, CUEMJIEHHOE C  IOJOM.
BsauMmogelictBue reHoB. I'eHOTHII Kak IIEJIOCTHAsI cucreMa. Pa3BuTve 3HAHUM O T'€HOTHIIE.
I'enom uenoBeka. XpOMOCOMHasi TEOPHs HACIEACTBEHHOCTH. Teopus reHa. 3aKkOHOMEPHOCTH
M3MEHYMBOCTH. MoaudukanuonHas u3MeHUnBOCTh. Hopma peaknuu. HacnencrtBennas
W3MEHYUBOCTh: KOMOMHATHBHAS M MyTalMOHHas. Buael myranuii, ux npuuunsl. [locnencteus
BJIUSIHUSL MYTareéHOB Ha OpraHu3M. Mepbl 3allUThl OKpY’KaloLIeHd cpeabl OT 3arps3HEHUs
MyTareHamMu. Mepsl Tpo(UIaKTHKU HACIIeICTBEHHBIX 3a00JIeBaHMIl YeTOBEKa.

Cenexuus, ee 3amaun. Bxiian H.M.BaBumoBa B pa3BuTHE CENEKIMU. YUYEHUE O LIEHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KyIbTYPHBIX pAcTeHUH. 3aKOH TOMOJOTHYECKHX PSIOB B
HACJIEICTBEHHOW M3MEHYMBOCTU. METO/bl CEeNeKLNH, UX TeHEeTUYecKue OCHOBBI. OCOOEHHOCTH
CEJIeKIIMA PpACTEHUMN, IMKUBOTHBIX, MHUKPOOPraHU3MOB. bHOTexHOIIOTHs, €€ HalpaBJICHHUS.
OTHUYeCKUE AacMeKThl Pa3BUTHUSI HEKOTOPBIX HCCIEAOBaHUNW B OMOTEXHOJIOTUH (KJIOHHWPOBAHUE
YeJI0BEKa, HAPABICHHOE U3MEHEHUE TEHOMA).

Tpe0oBaHuA K YPOBHIO MOATOTOBKH OJIMMITUIIIEB

B pesynbmame usyuenusi 6uono2uu yueHux npuoopemaem:

- 3HaHUS 00 OCOOEHHOCTSIX JKHM3HM Kak (OpPMBI CYIIECTBOBAHUS MAaTE€pPHH, POJIH
(¢U3NYECKUX M XMMHUYECKUX IPOLECCOB M HKHUBBIX CHUCTEMaxX pPAa3IMYHOTO HEPapXUUECKOro
YpOBHSI OpraHu3aiuu; O (QyHIAMEHTAIbHBIX MOHATHUAX OWOJIOTHH; O CYIIHOCTH MPOLECCOB
oOMeHa BEIIEeCTB; OHTOTE€HE3a, HACIEICTBEHHOCTH U U3MEHUMBOCTH; 00 OCHOBHBIX TEOPHSIX



OMOJIOTMM - KJIETOYHOH, XPOMOCOMHOM, TEOPHU HACIEJICTBEHHOCTH, HBOJIOIMOHHOM,
aHTPOTIOTEHE3a; O COOTHOIICHUU COLUATBHOTO M OHMOJIOTMYECKOTO B DBOJIOLMHU YelIOBEKa; 00
OCHOBHBIX 00JIaCTSIX MPUMEHEHHUS OMOJIOTHYECKHX 3HAHWUH B MPAKTHKE CEIBCKOTO XO3SHCTBA, B
psize oTpaciiell MPOMBIIUICHHOCTH, TIPU OXPaHE OKPYKAIOIIeH cpelbl W 3J0pOBBSI UEIOBEKA;
OCHOBHBIX TEPMHUHOB, HCITOJIb3YEMbIX B OMOJOTHYECKON U MEIMIIMHCKOM JINTEPATYPE;

- YMEHHE TMOJIh30BATHCS HAYYHBIMU METOIAMH, 000OIICHUSIMHU, 3HAHUEM OOIICONOIIOTHUECKUX
3aKOHOMEPHOCTEH /I O0OBACHEHHUS ¢ MATCPUATMCTHYSCKUX IMO3UIIUN BOIPOCOB MPOUCX 0K ICHHUS
Y Pa3BUTHS KU3HH HA 3eMJIC, & TAKXKE PA3IUYHBIX TPYII PACTCHHA, )KUBOTHBIX, YEJIOBEKA,;
JaBaTh 0OOCHOBAHHYIO OIICHKY HOBOM HH(OPMAIIMH 110 OMOJIOTHYSCKUM BOIIPOCaM; PeIIaTh

TCHETUYECKUE M [IUTOJIOTMYECKUE 3a]]a91 TTOBBIICHHOT'O YPOBHS CIIOKHOCTH, COCTABIISATh
POJIOCIIOBHBIC, pa0OTaTh C Y4eOHOM M HAyYHO-TTOMYJISPHOM TuTeparypoit. CoCcTaBIsATh IUIaH,
KOHCIIEKT, XOPOIIIO 3HAaTh TEPMHHOJIOTHIO H SI3BIK U3Yy4aeMOTO TIpeMeTa

TemaTndeckoe TUTAaHUPOBAHUE Kypca MO MOATOTOBKE K OJIMMITHAJIC 110 OMOJIOTHN
HasBanue xypca: IloaroroBka K oiumMmnuajie mo 0HoJ0run
OO01ee KOJIM4eCcTBO 4acoB: 34 yaca

No Tema 3anaTus OnemenTtsl conepxkanust | [lman | @akr | [Ipumedanus

Buosornsi-nayka o :kuBoii npupone. — 1 yac

1. [Tpu3Haku )KUBOTO, YPOBHH 06.09
OpraHu3aluH KU3HH

Knerka kak omoJiornyeckasi cucreMa — 3 yaca

2. Kierounas Teopusi. Kierounas Teopusi, eé
MHuoroo0pa3ue KIeToK OCHOBHBIC ITOJIOKCHHSI. 13.09
Kierounoe crpoeHue

OpPraHu3MOB, CXOJICTBO
CTPOEHHMS KJIETOK BCEX

OpraHU3MOB.

3. CrpykTypHO- XuMunyeckas 20.09
byHKIMOHATBHAS U OpraHu3aIus KICTKH.
XUMHYECKast OpraHnu3aLus B3anMocBs3b cTpoeHust
KJIETKH. 1 QyHKIUHU OEJIKOB,

HYKJICHHOBBIX KUCIIOT
4. JleneHue KIeTKH. Xpomocomsl, ux uncno, | 27.09

PazMHoxeHue opranu3zMoB. | opma u pa3Mepsl,
BU0BOE MOCTOSHCTBO.
Muto3-neneHue
COMATHYECKHUX KJIETOK.

Mernos.
MHuorooépa3ue opranu3sMoB — 5 4acoB
S. Mmuoroo6pasue opranusmos. | LlapcTBo rpu0os, 04.10
bakrepuu. ['pubsl. CTpOEHHE,
KHU3HENIEATSITLHOCTD,
pasMHOXKEHHUE.
6. Pactenus. Ctpoenue, [TapcTBO pacTeHui. 18.10
KHU3HEIEATEIBHOCTb. OcobeHHOCTH CTPOCHHS
TKaHell 1 OpraHoB
7. MHoroo6pasue u 25.10
KJ1acCU(pUKaIus pacTeHUi
8. becriozBoHOUYHBIE Ocob6ennoctu crpoenust | 08.11
KUBOTHBIC. Y )KU3HUICATEIIEHOCTH
9. XO0p0BBIE KUBOTHBIE. Ocob6ennoctu crpoenust | 11.11
Knaccudukanusi, ctpoenue, | U KU3HUIEATCTLHOCTH
KHU3HEIEATSITLHOCTh

Yes10BeK M €ro 310poBbe — 5 4acoB

10. | Txauu. Opransl, cucrempr | CTpoenue u | 22.11 | \




opraHoB. [IumeBapenue.
Jlpixanue.

KHU3HEACATEIbHOCTD
TKaHEH, OPraHoB U

KpoBoobparenue. CHCTEM OpraHoOB
YyeJioBeKa
11. OnopHO-IBUTaTEIIbHAS, CtpoeHue u 29.11
MOKPOBHAs, BBIACIUTENbHAS | )KU3HEACATEIbHOCTD
cUCTeMBbL. Pa3MHOXeHUE U TKaHel, OpraHoB U
pa3BUTHE. CHCTEM OpraHOB
yesoBeka. PazmMHoXkeHMe
Y pPa3BUTHUE YEIIOBEKA.
12. Buytpennsis cpena, Buytpennss cpena 06.12
UMMYHUTET, 0OOMEH OpraHu3Ma 4eJOBeKa.
BEIIIECTB. NmmyHuTeT.
13. Crpoenue u GyHKIUU Ocobennoctu crpoenust | 13.12
HEPBHOM U SHJAOKPHUHHOM Y JKU3HUJEATEIbHOCTH
CHCTEM.
14. YenoBek. AHAIM3ATOPHI. Amnaimzaropsel. Opransr | 20.12
BH/I. qyBCcTB. CTpOeHHE U
bynkun. Beiciias
HEpBHAas ICATEIbHOCTb.
IToBeeHMe U ICUXUKA.
JBOJIIOLUS OPTAHNYECKOr0 MUPa-4 yaca
15. Hanopranusmennsie 27.12
CUCTEMBI: OMYJISALM, BU.
16. JIBuoKyIIIHIEe CUITBI Yuenue Y.JlapBuHa 0 17.01
sBosroruu. [yt u JBIDKYILUX CUIIaX
HaIpaBJICHUS SBOJIIOLUU HBOJIIOIIH.
CunTeTrnyeckas TeopHsl
sBosrOLIMU. POPMBI
€CTECTBEHHOT'0 0TOO0pa,
BUJIbI OOPBHOBI 32
CYIIECTBOBaHHE
17. PesynbTarts! 3BostonMN: [TpucnocobaeHHOCTD 24.01
OpPraHU3MOB,
BU000pa30BaHue,
MHOT000pa3ue BUJI0B
18. Opomronus opranuueckoro | IIpouncxoxaenue 31.01
mupa. [Iponcxoxnenue yenoBeka. YenoBek Kak
4eJIoBeKa BUJI, €r0 MECTO B
CHCTEME OPTaHUIECKOTO
MHpa
JKOCHCTEMBbI M IPUCYIIME UM 3AKOHOMEPHOCTH -4 yaca
19. Cpenpl oOuTaHusl. DKocucTema, eé 07.02
KOMIOHEHTHI. [{enn
nutanus. PasnoobOpasue
U pa3BUTHE SKOCHCTEM,
20. Dkonornyeckue GaKTopsl B3anmooTHOIIEHUS 14.02
OpPTraHu3MOB
21. Kpyrosoport BeriecTs B VYyenue 21.02
6uocdepe. B.U.Bepnaackoro o
ounocdepe u Hoochepe.
22. I'moGasbHbBIE U3MEHEHUS B buocdepa-rnobdanbhas 28.02
ouocdepe IKOCHCTEMA
Opranusm kak OuosIoruyeckas cucrema — 6 yacon
23. | PasnooGpasue opranusmos. | [ 17.03 |




24, Bupycsr OcobGennoctu ctpoenus | 14.03
U Pa3MHOXKCHHS BUPYCOB
25. Bocnpoussenenue 21.03.
opranu3mMoB. OHTOreHe3
26. OCHOBHEBIE T€HETUYECKHE I'enernka, e€ 3a1a4n. 28.03
TTOHSITHS. OCHOBHBIE
FEHETUYECKUE TTOHSITHS.
27. 3aKOHOMEPHOCTH W3MeHYnBOCTD 11.04
U3MEHYHUBOCTH MPU3HAKOB Y
OpPTaHU3MOB:
Mo (pHUKaAIIMOHHAS,
MyTalMOHHas,
KOMOMHATHUBHA
28. Cenexmus. buorexHomorus. | buorexnoaorus, 18.04
HckyccTBeHHbIN 0TOOP. KJICTOYHAs U T€HHAas
UHXXCHEPHS,
KIIOHUPOBaHHE
IMpakTHyeckoe NpuMeHeHHe 3HAHMIT
29. O6o6menne u npumeHenne | Pemmenne KMo wacts | 25.04
3HAaHUN 00 PBOJIFOLIUU U A
IKOJIOTHYECKHUX
3aKOHOMEPHOCTSIX
30. CorocraBienue Pemenne KMMMos vacte | 02.05
O0COOCHHOCTEH CTPOCHUS U B
(yHKIIMOHUPOBAHUS
OpPraHU3MOB Pa3HBIX [IAPCTB.
31. CormocraBiieHHE Pemenne KMMIMoB yacte | 16.05
0COOEHHOCTEHN CTPOEHUs U B
(bYHKIIMOHUPOBAHUS
OpraHu3Ma 4YeliIoBeKa.
32 VYcraHnosnenue Pemenne KMMIMos yactes | 23.05
MMOCNIEI0BATEIILHOCTH C
OMOJIOTHYECKUX 00BEKTOB,
MPOLECCOB, SABJICHUN.
33. Vcranosienue Pemenne KMIMoB yacts | 24.05
MOCIIEIOBATEILHOCTH B
JKOJIOTHYECKHX U
SBOJIIOIIMOHHBIX MPOIIECCOB
1 00BEKTOB.
34. YmMmenue padorath ¢ TekctoM | Pemmenne KMMoB gacTh

Y PUCYHKOM.
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1.

2.

baromkuii C.B. Boripocs! u 3amauun o 6uosorun. [locodue nnst yuureneit. —-M.:MHUOO,

2005.

bykoBckuii M.E. Dkonorndeckue onuMnuaasl yqammuxcsa 9-11 kimaccoB: moaroToBka,

MpoBeieHHE, oleHka. —ApkTu,2004.

INargapona O. C., 3nmo6oBckas O.A.,.Kuproxuna O.0 Onumnuana mo 6uonoruu. B3rmsn

u3nyTpu. Uznarenscteo MITHMO. 2009.

Kaneko E.I'., Mamonos B.B., Kopanenko M./ IlIxoybHEIE 0IUMIUAaIbI: OHOJIOTHS,

xumus, reorpadus: 8-11 k. denukce, 2004




B oo~

Kanpko E.I'.u np. llIkonpHbIe onmumnuazsl. bruonorus, xumus, reorpaduu. 8-11 kiacchl.
®enukc,2004.

KopkyroBa u 1p. COOpHHMK OJIMMITMAIHBIX 3aaHUi i1 ydamuxcs 8-11 kimaccoB. —
Apxktu,2004.

Kynunosa JI.M. Onumnuazs! 3aganus o ouonorun. 6-11 knacc. -Yuurens, 2005.
JloBkoBa T.A. [loaroroBka K oJIuMIIHagaM 110 OMOJIOrUH. 8

-11 knaccsl. -Aiipuc, 2008.

. Mopecros C.}O. COopHUK TBOpUECKUX 3a1a4 10 Ouonoruu, skoioruu u OBbXK: [Tocobue

s yautens. —Cno6.: AxknuaeHt, 1998.



