PABOYAS ITPOI'PAMMA 110 BHOJIOI'NH 10-11 KJIACC
MMPO®WIbHBIIA YPOBEHB

TosicHuTeILHAS 3aIIHCKA

PaGouas nporpamma pazpaboraHa Ha OCHOBE:

@enepanbHoro  6asucHoro yyeOnoro miaHa (mpukaz MO P® or 09 mapra 2004 rona)
Nel312.

IIpukaza MwunoOpazoBanust P® ot 05.03.2004 Ne 1089 (pea. ot 19.10.2009) "OO6
YTBEPXKICHUH (heZiepalibHOTO KOMIIOHEHTA TOCYAapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB
Ha4aJIbHOTO OOIIET0, OCHOBHOI'O O0IIET0 M cpeaHero (I0JIHOT0) ob1ero oopa3oBaHus'.
ITpukaza MO Pb ot 19.08.13 Ne 1384 "O pexomenayembix BYII u nmpumepHbIX y4eOHBIX
TUIaHax i o0pazoBaTenbHbIX yupexaenuii Pb na 2013-2014 yueOnsrii rog".

BYIT MAOY nuneit Ne 42 na 2013-2014 yu. rog (Ne 531p ot 21.08.2013).

Ha wu3yuenue Ouosoruu Ha npoduibHOM ypoBHe oTBoauTcs 207 dacoB, B ToM uucie B 10
kiacce -105 gacos, B 11 kmacce - 102 gacos. CornacHo aeiictByomeMmy basucHomy ydebHOMY
niaany, paboudas nporpamma ansa 10-11 kimaccoB npegycMarpuBaeT o0ydeHHe OHMOJIOTUU B 00beMe
3 yacoB B Hezento B 10 u 3 yacos B Henemo B 11 kiacce.

B paboueii mporpamMme Halud OTpayKEHHE LENIHU M 3aJaYd M3Y4YCHHS OMOJIOTMH Ha CTYNCHU
cpenHero (moJiHOTO) oOMmero o0pa3oBaHUs, HW3J0KEHHBIE B TOSCHUTEIBHOW 3alHCKe K
[IpumepHoii mporpamme mo 6uonoruu (MpopUIbLHBIN YPOBEHB):

océoenue 3HaHuil 00 OCHOBHBIX OHOJIOTMYECKUX TEOPHUAX, HJEAX U NPUHIMIAX,
SIBJISIFOIMXCS COCTAaBHOM 4YacTbl0 COBPEMEHHOM E€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA; O
MeToZax OMOJIOTMYECKUX HayK (LIUTOJOIMM, TE€HETHUKH, CEJIeKUUH, OHOTEeXHOJIOTUH,
9KOJIOTUH); CTPOSHHH, MHOT000pasuu M OCOOCHHOCTAX OMOCHCTEM (KJIETKA, OpPTaHU3M,
HOMYJIALMS, BUJ, OMOreoneHo3, Oouocdepa); BBIIAIOIIMUXCS OUOJOTMUYECKUX OTKPBITUAX U
COBPEMEHHBIX MCCIIEOBAHUAX B OMOIOIMUECKON HAyKe;

0g1a0enue ymenHuamMu XapaKkTepHU30BaTh COBPEMEHHBbIE Hay4HbIE OTKpPBITHS B 00IacTH
OMOJIOTHH; YCTAHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTMHM U COLHUAIBHO-3THUECKUMH,
9KOJIOTMYECKUMHU NMpoOJeMaMH YeJI0BEUECTBA; CAMOCTOATEIBHO MPOBOJUTH OMOJIOTHYECKUE
ucciefoBaHus (HaOmroeHue, H3MEpeHHe, SKCIEePHUMEHT, MOJICIMPOBAaHUE) M I'PaMOTHO
oQOopMIIATh TOJY4YEHHBIE PE3YJIbTATHI; AHAJIU3UPOBATh W MHCIIOJIB30BAaTh OHOJIOTHYECKYIO
MH(OPMAIINIO; TT0JIb30BATHCS OMOJIOTUYECKONH TEPMUHOJIOTHENH M CUMBOJIMKOM;

Ppa3zeumue NO3HABATEIbHBIX UHTEPECOB, NHTEUIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEHN
B IIpoliecce H3y4eHHs MpoOJIeM COBPEMEHHOM OMOJIOrMYEeCKONM HAyKH; IPOBEACHUS
HKCHEPUMEHTAIbHBIX HCCIEIOBaHUM, pELIeHHs OHMOJIOTMYEecKHX 3a7ay, MOJAEIMPOBAHUS
OMOJIOrMYECKUX O0OBEKTOB U MPOLIECCOB;

eéocnumanue YOEXKIEHHOCTH B BO3MOXXHOCTH IIO3HaHMS 3aKOHOMEPHOCTEH >KMBOM
IPUPOJIBI, HEOOXOAMMOCTH OEpeXHOTO OTHOUIEHUs K HeH, COOJIOJCHHUS ITHUECKUX HOPM
IIPU NMPOBEIEHNN OMOJIOITMUYECKUX UCCIIEIOBAaHU;

UCNOIb306aHUE NPUOOPEMEHHBIX 3HAHUIL U YMEHUI 6 NO6CEOHEE6HOU HCUZHU [Tl OLEHKU
MOCTIE/ICTBUI CBOEH JEATENLHOCTU 10 OTHOIICHUIO K OKPYXKAIOLIEH cpene, COOCTBEHHOMY
3/10pOBbIO; BHIPAOOTKH HABBIKOB IKOJIOTMUECKOW KYJIbTYPhl; 0OOCHOBAHUS U COOJIIOACHUS
Mep npodunakTuku 3aboneBanuii 1 BUY-undexmmm.

[IpuHuunsl orbopa OCHOBHOTO U JOMOJHUTEIBHOTO COJEpKaHUs B pabodylo MporpamMmmy
CBS3aHBl C IPEEMCTBEHHOCTBHIO Ilesied O00pa3oBaHUS Ha pA3JIMYHBIX CTYNEHSAX U YPOBHSIX
o0y4eHHs, JIOTUKON BHYTPHU-NIPEIMETHBIX CBA3€H, a TaKKe C BO3PACTHBIMM OCOOEHHOCTSMHU
pa3Butusa oOydaromuxcsi. B ocHoBe oTOopa conepskaHust Ha MPOPUIBLHOM ypPOBHE TaKXKe JICKUT
3HAHUELEHTPUUECKH MTOIX0/], B COOTBETCTBUU C KOTOPHIM OOydaIiuecs J0JKHBI OCBOUTH 3HAHUS U
YMEHUS, COCTaBISIONIME JOCTaTOYHyI0 0a3y Uil MpOJOJDKEHHs o00pa3oBaHUS B BY3e,



oOecrieuynBamIIMEe KyIbTypy TOBEIEHUS Ha TMpUpONe, TpOBedeHUS U  odopMIICHUS
OMOJIOTHYECKUX MCCIIeOBAHUM, 3HAUYMMBIX ISl OyayIIero OuoJsora.

PesynbpraTtel oOyueHuss mnpuBeaeHbl B rpade «TpeboBaHHs K YPOBHIO TMOJATOTOBKHU
BBITYCKHUKOB» M TIOJIHOCTBIO COOTBETCTBYIOT CTaHAapTy. TpeOOBaHUS HampaBieHbl Ha
peanu3aluio 1eATeIbHOCTHOTO, MPAKTUKO-OPUEHTUPOBAHHOTO U JINYHOCTHO OPUEHTHUPOBAHHOTO
MOAXOJ0B: OBJIAJACHUE COJEpKAHUEM, 3HAUUMBIM ISl MPOAOJKEHUs oOpa3oBaHus B cdepe
OMOJIOTUYECKOW HAayKH; OCBOCHHE YYallUMHCS HWHTEJUICKTYaJbHOH W  MPaKTUIECKOU
NeATEeNbHOCTH;, OBJIaJleHHe OHOJIOTMYECKUMH METOJaMH HccienoBanus. Jnga peanuzanuu
YKa3aHHBIX MOJXO0/0B, BKIIOYEHHBIC B pa0ouyr0 mporpaMmy TpeOOBaHUS K YPOBHIO MOJATIOTOBKH
chopMynupoBaHsbl B AesTeabHOCTHON hopme. [Ipropureramu ass yue6Horo npeamera «buonorus»
Ha CTYNEHU cpenHero (IMOJIHOTO) oO0miero oOpa3oBaHUS Ha NPOPUIHLHOM YpPOBHE SIBIISFOTCS:
CpaBHEHHE OOBEKTOB, aHAIN3, OIICHKA, PEIIeHHE 3aa4, CAMOCTOATEIbHBINA oucK nHpopmanuu. B
TEMaTUYeCKOe TUIAHUPOBAHUE BKIFOUEHBI TEMbI, OTPAKAIOIINE PErHOHATBHBIA KOMIIOHEHT, 0C000¢
BHHMaHUE yJEIAETCs PEeIICHHIO 3a1anuii B popme EI'D.

MeTopl KOHTPOJISE U CAMOKOHTPOJISi: YCTHBIM M MUCHBMEHHBIA KOHTPOJIb, JaOOpaTOpHBIC H
MpakTU4eckue paboThl, PpOHTANBHBIN U AU(PEpeHINPOBAHHBIN, TEKYIIUNA U UTOTOBBIM - CUCTEMa
CEMHUHAPOB U 3a4YETOB.

Yactp 1a0OpaTOPHBIX U MPAKTUYECKUX PabOT BKIIOYEHA B COCTAaB KOMOMHUPOBAHHBIX YPOKOB
WM ypOKOB H3y4Y€HUsS HOBOro matepuasnia. B 3ToM cimydae paboThl MOTYT OIIEHHUBATHCS TIO
YCMOTpPEHHUIO yuuTens. HekoTopble mpakTruueckue padoThl, TPEOYIOIUE ATUTENBHOTO BBIMOTHEHNUS,
PEKOMEHJIOBaHbl B KayecTBE JIOMAIIHEro 3ajaHus. B paboueil mporpamMme mpeaycMOTPEHO
nepepacnpe/iesieHle 4acoB, HECKOJIBKO OTIMYHOE OT aBTOPCKOM MPOrpaMMBbI:

1. VYwmenbmeno: Paznen2 «IIpoucxokaeHre U HaYalbHBIC 3TAIbl PA3BUTHUS )KU3HH Ha 3eMiIe»

Ha 4 wyaca, Paznen 7 «DOBomouunoHHOe ydeHue» Ha 2 4yaca, Pasmen 8 « PasBurtue
OopraHudeckoro mmpa» Ha 2 4aca, Pazgen 10 «buocdepa n yenmoBek» Ha 3 4aca. 3a CYeT
KOHIIEHTpaluu yuyeOHON nH(pOpMallK JJisi MPOBEICHUST YPOKOB — 3aU€TOB B KOJIUYeCTBE 9
gacoB(11 kmacc) u 8 uacoB (10 kmacc), ypokoB-cemuHapoB B kosmuectBe 10 uvacoB (11
knacc) u 10 gacos (10 kiacc).3ammanupoBano utoroBoe TectupoBanue 1 yac (11 kiacc) u
1 gac (10 xmacc).

2. Pacmupensl: Pazmen 3 « YueHue o kneTke» Ha 2 4yaca, Pazmen 5 «MHauBuayanbHOE
pa3BuTHE» Ha 2 yaca B CBSI3M C TE€M, UTO ATH Pa3/eiibl SBISIOTCS HAHOOJEe CIOKHBIMU B
Kypce. YBenMYeHHE KOJMYECTBA  YacCOB OCYUIECTBISETCS 3a CYET paclpeneleHus
pPE3epBHOTO BPEMEHH.

Jlns mpuoOpeTeHus MPaKTUYECKUX HABHIKOB W TOBBIMICHHS YPOBHS 3HAHUUW B pPabodyro
MporpaMMy BKJIFOYEHBI JJAOOpPATOpPHBIE M MPaKTHYECKUE paldoThl, peaycMoTpeHHbie [IpumepHoit
nporpamMmoii. [Ipu BeimonHeHHH 1abOpaTOpHON pPAOOTHl M3YYAIOTCS JKUBBIE OHOJOTHYECKUE
00BEKTBI, MUKpOIIpEnapaThl, repOdapuu, KOJUICKIIUU U T.J. BBINOIHEHHE MpakTUYecKoW padoThI
HampaBlieHO Ha (JOpMUPOBaHHE y4EOHO-TIO3HABATENBHOM NEATENLHOCTH.



YyeOHo-TeMaTHYECKHII IIJIaAH

10 xXMMHKO-0HO0JIOrHYEeCKHIi

Pa3nenbl u TeMbl KoimuecTBo Teopernueckoe JlabopaTopHble u
4acoB o0yueHnue NMpPaKTHYEeCKUEe PAGOThI

1.BBeienne B GMOIOTHIO 5 3)
2.IlpoucxoxaeHue u 14 14
HAYaJIbHBIC TAIbI
3.Y4eHwne o KIeTKe 33 33 3 mpak, 4 n1ab
4.Pa3zMHOXKEHUE 7 7 3 mpak, 2 1ab
OpPTraHUu3MOB
5.MunuBuayanbHOeE 15 15 1 126
pa3BUTHE OPraHU3MOB
6.OCHOBBl ~ T€HETHMKH U 30 30 11mpak, 1 1ad
CEIIEKIIUU
7.Pe3epB 1 1

YueOHO-TeMAaTHUYECKHI IJIaH

11 XMMHKO-0HO0JIOrHYEeCKHIA

Pa3pnesnbl u TeMbl KoimuecTBo Teoperuyeckoe JlabopaTopHble u
4acoB o0yueHue NnpaKTH4YecKue padoTsl

1.2BoIIOIIMOHHOE YUCHHE 38 38 6rpak, 2 1ab
2.Pa3zBuTue opraHMyecKoro Mupa 18 18 1 mpax
3.B3anMooTHOIIEHNsT OpraHu3Ma 34 34 3 npak, 1 1ab
u cpenbl. OCHOBBI SKOJIOTUH
4.buocdepa 1 yenoBek 11 11 1 npak
5.UtoroBoe TecTupoBaHue 1 1




Conepxxanue TeM y4eOHOro Kypca
(207 uacos, 3 uaca 6 neoen)

PA3JEJ 1
Beenenne B ouosaoruio (5 uacos)

Tema 1.1. llpeamer u 3agaum 00IIeil 0MOJIOTHU. YPOBHHM OpPraHU3AlMU KUBOi Matepum (2
yaca)

buonoruss xak Hayka; NmpeaMeT W MeTOAbl u3ydeHus B Ouonormu. OOmias Ouonorus —
yueOHass JUCUUIUIMHA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX BO3HMKHOBEHHS, pa3BUTHUS U
noaaepxaHus >ku3HU Ha 3emie. OOmas OMOJOrHs Kak OAMH W3 UCTOYHHUKOB (POPMHUPOBAHHUS
IUATIEKTUKO-MaTePHATMCTUYECKOI0 MHUPOBO33peHHs. OOLIeO0MOoI0rHuecKue 3aKOHOMEPHOCTH —
OCHOBAa  pAalMOHAJIBHOTO  IPUPOJONOJIb30BAaHUSA, COXPAHEHMS  OKpYXKalolled  Cpenbl,
MHTEHCU(PUKALUU CEIbCKOXO035ICTBEHHOrO IPOU3BOACTBA U COXPAaHEHUs 310pPOBbs YEJIOBEKA.

CBsi3p OMOJIOTHYECKUX AMCUMIUIMH C JIPYTMMH HayKaMu (XuMmuei, Gpu3ukoi, reorpadueii,
acTpOHOMHUEHN, uctopueit u ap.). Posnp 6uosnoruu B GopMUpOBaHUM HAy4HBIX IIPEACTABICHUN O MHUpE.

XKuzup kak (popma CylIECTBOBAHUS MaTEpPHUM; OIpPEJCICHUE MOHATUA <OKU3HBbY». JKU3Hb U
KHBOE BEIECTBO; KOCHOE, OMOKOCHOE M OMOTreHHOE BellecTBO Ouocdepbl. YPOBHU OpraHu3aluu
KUBOM MaTepuu U MPUHLUIBI WX BBIAEICHUS; MOJEKYISPHBIM, CyOKICTOUHBIH, KIETOYHBINU,
TKaHEBBIH U OpraHHbINA, OpPraHU3MEHHBIH, MOMYJSALMOHHO-BUOBOM, OWOLIEHOTHUYECKUN WU
onochepHbIil YPOBHU OpraHU3alUN KUBOTO.
m JlemoHcTpanus. Cxembl, OTpakarollieé MHOTOYPOBHEBYIO OpraHM3alUIO XKUBOTIO (OpraHU3MEHHBbIIH
1 OMOLICHOTUYECKUI YPOBHH).

Tema 1.2. OcHoBHbBIE CBOIiCTBA :KMBOr0. MHOr0oo0pasue :KuBoro Mmupa (3 uaca)

EQuHCTBO XMMHYECKOTO COCTaBa KMBOW MaTEPHUM; OCHOBHBIE I'PYIIbl XUMHUUECKUX JIEMEHTOB
U MOJIEKYJ, o0pasyloliMe >XKHBOE€ BelecTBO Ouochepsl. KierouHoe cTpoeHHE OpraHU3MOB,
Hacemsrommx 3emuto. OOMeH BemecTB (MeTaboMM3M) M CaMOpETyJsiHus B OHOJOTHYECKUX
CHCTEMax; [TOHATHE O FOMEOCcTa3e Kak 00 0043aTEIbHOM YCIOBUU CYIIECTBOBAHUS )KUBBIX CUCTEM.
CaMoBOCHIpOM3BE/IEHNE; HACIEACTBEHHOCTh U U3MEHUMBOCTh KaK OCHOBA CYLIECTBOBAHMSI >KMBOM
MaTEpUH, UX MPOSBIEHUS HAa Pa3IWYHBIX YPOBHSAX OpraHu3allMM XuBOro. Poct um passButHe.
Pazapaxkumocts; (QopMbl u30MpaTeNbHOM peakliuu OpPraHW3MOB Ha BHEIIHHE BO3JIEUCTBUS
(Oe3ycnoBHbIE U YCIIOBHBIE pe(UIEKChl; TAKCUCHI, TPOIM3MBI U HACTHH). PUTMUYHOCTB MPOIIECCOB
KHU3HENIESITeIbHOCTH; OMOJIOTMYECKUE PUTMBI U UX aIallTUBHOE 3HAaYeHHE. J{MCKPETHOCTD KUBOTO
BEIECTBA M B3aMMOOTHOILIEHUE YAaCTH U LEJOro B OmocucremMax. DHEpPro3aBUCHUMOCTh KUBBIX
OpraHu3MoB; (OPMBI TOTPEOICHUS SHEPTUU.

IlapcTBa >XMBOIl MpPHUPOJIBI; €CTECTBEHHAs KiacCU(pUKALMs >XUBbIX OpraHu3MoB. Bumooe
pazHooOpa3ue KpYIMHBIX CHUCTEMAaTUYECKUX TPYyNN U OCHOBHBIE MPUHIMUIBI OpraHU3aluu
KUBOTHBIX, PACTE€HUH, TpUOOB 1 MUKPOOPTaHU3MOB.

m JlemoHcTpanus. Cxembl, OTpakarolllie CTPYKTYpPY LApCTB KUBOM MPHUPOJbI, MHOrooOpasue
KHUBBIX OpraHu3MoB. CXeMbl M TaOJIMLbI, XapaKTEPU3YIOIUe CTPOCHHE M PaCIpOCTPAHEHHE B
ouocdepe pacTeHHl, KUBOTHBIX, TPHOOB U MUKPOOPTaHU3MOB.

m OcHoBHble NOHATHSA. buomornsa. JKusHb. OCHOBHBIE OTIWYHS KHUBBIX OpPTraHU3MOB OT
00BbEKTOB HEXUBOW MNPUPOABL. YPOBHM OpraHu3aluu xuBoi maTepuu. OOBEKTbl U METOMbI
u3ydyeHus B Ouojoruu. MHOroobpasue >KMBOTO MHUPA; LAPCTBA KMBOM NMPHUPOJBI, €CTECTBEHHAs
cUCTeMa KJIacCU(PUKALINH )KUBBIX OPTaHU3MOB.

Heoprannueckue m opraHu4ecKHe MOJIEKYJIBI M BEIECTBA; KJIETKA, TKaHb, OpraH, CHUCTEMBI

opranoB. [lonsTe o nenoctHoM opranusme. Bun u nonynsauus (oOuiue mpencTaBlIeHUs).
buoreonenos. buocgepa.
m Ymenus. OObSCHITh OCHOBHBIE CBOIMCTBA JKUBBIX OPraHU3MOB, B TOM YHCIIE 3TAIlbl METa00I13Ma,
CaMOPETyYIISIUIO; MOHATHE TOMEOCTa3a M Jpyrue OCOOCHHOCTH >KMBBIX CHUCTEM Pa3JIMYHOIO
MEepapXUUeCKOro YpOBHS KaK pe3ylbTaT JBOJIOLMU JKMBOM MaTepuu. XapakTepu3oBaThb
CTPYKTYPY LApCTB JKMBOM NPUPOABI, OOBACHATH MNPHUHIMIBI KIACCU(PUKALUU KUBBIX
OpraHU3MOB.



m MexnpeagMeTHbIE CBSA3U. boranuka. OcCHOBHBIE TpPYIIBl PACTEHUII; IIPUHIUIIBI
OpPraHM3allMM PACTUTENBHBIX OPraHU3MOB, IPUOOB U MUKPOOPTaHU3MOB.

3oosorust. OCHOBHBIE TPYIIIIBI )KUBOTHBIX; OTIMYHNS KUBOTHBIX U PACTUTEIIBHBIX OPIraHU3MOB.

Heoprannueckas xumus. Kuciaopon, Bozmopon, yriaepon, as3or, cepa, ¢ochop U apyrue
3JIEMEHTHI NepuoandecKkoit cucremsl [. . MeHeneeBa, X OCHOBHbBIE CBOKCTBA.

Oprannyeckass xumus. OCHOBHBIE TpYIIBl OPraHUYECKUX COEAMHEHMH; OHoJoruyeckue
MOJUMEPBI — OEJIKH, KHUPBI U HYKIEUHOBBIC KUCIIOTHI, YTIIEBOJIBI.

PA3JEJI 2
IIpouncxo:xnenne u HaYATbHBIE TANbI Pa3BUTHS KU3HU Ha 3emute (14 uacos)

Tema 2.1. UcTopusi npeacTaBjieHHii 0 BOSHUKHOBEHHUU Ku3HU Ha 3emJe (4 yaca)
Mudonornyeckue npencraBieHus. [lepBble HaydHBIC MOMBITKH OOBSICHEHHUS CYITHOCTH U

npouecca BO3HUKHOBEHMS! ku3HU. Onbitel @. Penu, B3rmsgael B. 'apBes, skcnepumentsl JI.

[Tactepa. Teopuu BEUHOCTH >KU3HU. MaTepUaIMCTUUYECKUE MPEACTABICHHUS O BO3HUKHOBEHHH

KU3HU Ha 3eMIie.

m Jlemoncrpamus. Cxema skcriepumentoB JI. [lactepa.

Tema 2.2. [IpeanocblIKH BOBHUKHOBEHUSI sKU3HU Ha 3eMute (5 yacos)

Hpe[IHOCI)IJIKI/I BO3HUKHOBCHUA KU3HU Ha 3emie: KOCMHUYCCKUEC nu IJIaHCTAPHBIC
MPEINOCHUTKY; XUMHUYECKHUE MPEIIOCHIIKNA SBOJIOIUN MAaTePUH B HAINPABJICHUU BO3HUKHOBCHUS
OpPraHu4cCKuxX MOJICKYJI: TICPpBUYHAA aTMOC(i)epa 1 DSBOJIIOIIMA XHMHUUYCCKHX JJICMCHTOB,
HEOPraHMYECKHX U OPraHMYECKHX MOJIEKYJI Ha paHHUX 3Tamax pa3BUTUS 3eMIIU.

Tema 2.3 CoBpemeHHbBIe NpeAcTaBJIeHUs] 0 BOSHUKHOBEHNH KU3HM Ha 3emuie (5 uacos)
CoBpeMeHHBIE NPEICTABICHU O BOSHUKHOBEHUM XkHU3HU; Teopusd A. M. Onapuna, onsitel C.
Munnepa. Teopuu mnpoucxoxaeHus mporoduonoaumepoB. CBOHCTBAa KOalepBATOB: pEAKIUU
oOMEeHa BeIEeCTB, CAMOBOCIIPOU3BEIEHUE. DBOIOLNS IPOTOOUOHTOB: (POPMUPOBAHNE BHYTPEHHEH
Cpelibl, NOSBICHUE KaTAIN3aTOPOB OPTAHUYECKON IPUPOIbl, BOSHUKHOBEHUE F'€HETUYECKOTI0 KOJIa.
3nayenue pabor C. Pokca u k. bepnana. I'munore3bl BO3HMKHOBEHHUS I'€HETHYECKOIO KOJA.
HavanbHble 3Tansl OMOIOrMYEcKOi IBOJIIOIMK: BOSHUKHOBEHHE (DOTOCUHTE3a, 3yKapuoT, IOJIOBOTO
IIPOLIECCA U MHOTOKJIETOYHOCTH.
m /lemoHcTpanus. CxeMbl BO3HUKHOBEHMS OJHOKJIETOYHBIX 3YKapUOT, MHOTI'OKJIETOYHBIX
OpPraHHU3MOB, Pa3BUTHUS LIAPCTB PACTECHUHN U KUBOTHBIX, IIPEJICTABICHHBIX B ydeOHUKE.
m OcHoBHble noHsATHA. Teopust akagemuka A. M. OnapuHa o IpOUCXO0XKAEHUU KU3HU Ha 3eMlle.
XUMHUYECKasi  2BOJIIOLUA. HeOuonornueckuif  CHUHTE3 OPraHWYeCKUX  COEJAMHEHUH.
KoanepBatHsle kamnu u  ux odBojwonus. IIporoduontel. buomornueckas wmemOpana.
Bo3HukHOBEHHE reHeTHuyeckoro kona. beswsanepHble (mpokapuoTuueckue) kieTku. Kierkw,
MMEIoIMe OrpaHMYeHHOoe o0osnoukod sjapo. Kiietka — siemeHTapHas CTPYKTYpHO-
(GyHKIMOHATbHAS €TUHHIIA BCETO KUBOTO.
m Ymenus. OOBACHATh ¢ MaTEPUATMCTHUYECKUX IMO3MLMNA MpPOLEcC BO3HUKHOBEHMS KU3HU Ha
3emJiie Kak eCTeCTBEHHOE COOBITHE B LIEMH SBOIOIIMOHHBIX TPE0OPa30BaAHUN MAaTEPUH B LIEJIOM.
m Mexnpenmernsle cBs3u. Heoprannueckas xumus. Ilepuogudeckas cucrema snementos /[ .
MenneneeBa. ColicTBa pacTBOpPOB. TeopHsl 2IEKTPOIUTHIECKON TNCCOLUALIUN.
Opranunueckas xumusi. [loslydeHrne U XUMHUYECKHE CBOMCTBA MPEACIBHBIX YIJIEBOJOPOIOB.
®dusnka. MoHusupyroliee u3aydeHue; MOHATHE O J103€ U3Iy4YeHUs! 1 OMOJIOrMYECKON 3aIluTe.
Actporomus. Oprannsanus IaHeTHbIX cucTteM. ConHedHas cuctema, ee CTpykrypa. Mecto
m1aHeTsl 3emitst B COJTHEYHOM CUCTEME.



PA3JIE 3
VYuenue o kiaerke (33 uaca)

Tema 3.1. BBeienue B HUTO/10THIO
Tema 3.2 Xumudeckasi opraHu3anusi ;kuBoro BemiecTna (// uacos)

[Ipeamer u 3amaum HUTOJNOTMU. MeTOnbl HM3y4yeHHUs KIETKHU: CBETOBAass M D3JEKTPOHHasd
MHUKPOCKOINHUSI; OMOXUMHMYECKHE U HMMMYHOJOTMYecKHe MeToApl. JlBa TuUMa KIETOYHOU
OpraHu3ally: TPOKAPUOTUUECKUE U SYKAPUOTUUYECKUE KIIETKU.

DJeMeHTHBIN COoCcTaB XKHUBOIO BellecTBa Ouocdepsl. PacpocTpaHeHHOCTh 371EMEHTOB, UX BKJIAJ]
B o00pa3oBaHHWE JKMBOH Marepud M OOBEKTOB HEXKUBOH MNPUPOAB. MaKpOd’JIEMEHTHI,
MHUKpPO3JIEMEHTHI; UX BKJIaJ B 00pa30BaHME HEOPraHUYECKUX M OPraHUYECKHX MOJIEKYJ KHBOIO
BeulecTBa. HeopraHuueckue MOJIEKYJbl JKMBOIO BEILIECTBAa: BOJA; XMMHUUYECKHE CBOMICTBA U
Ouosnoruyeckas pojb:  pacTBOPUTENb  TI'MAPO(QUIBHBIX  MOJEKYyJd, cpeAa  IHpoTeKaHus
OMOXMMHYECKUX TPEBPAIICHUN; POJb BOJAB B KOMIAPTMEHTAIM3AIMH U MEXMOJIEKYISIPHBIX
B3aUMOJACUCTBUAX, Temloperymsinun u 1ap. Conu HEOpraHM4eCKUX KHCIOT, HX BKIAJL B
o0ecrieueHre MPOILECCOB KUIHEACATEIILHOCTH U TOJAEp)KaHUE ToMeocTa3a. Poib KaTHOHOB U
aHMOHOB B O0ECIEYEHHM IIPOLECCOB >KU3HEAEATENbHOCTH. OCMOC M OCMOTHYECKOE JIaBJICHHE;
OCMOTHYECKOE IMOCTYIUICHHE MOJIEKYJ B KIEeTKY. bydepHbie cucTemMbl KIIeTKH U OpraHu3Ma.

Opranuueckue Mojekyibl. buonorndyeckue nonuMepsl — O€IKH; CTPYKTYpHasi opraHu3alus
(nepBu4Hasi, BapuUaHTbl BTOPUYHOW, TPETUYHAs WU YETBEPTUYHAS CTPYKTypHas OpraHu3anus
MoOJIeKyJ OejlKa U XMMHYECKHE CBsA3M, UX oOpasytomue). CBolcTBa O€IKOB: BOJIOPACTBOPUMOCTbD,
TEPMOJIA0MIIBHOCTD, TIOBEPXHOCTHBIA 3apsl W Jp.; AeHaTypauus (oOpatumas m HeoOpaTmmas),
peHarypanusi; OMOJIOrMYECKUIl CMBICI U IpakTUYeckoe 3HaueHue. OyHKIMU OEIKOBBIX MOJIEKYIL.
buonornyeckne karanmszaropel — Oenku, Kiaccuukanus, WX CBOKMCTBA, pOJb OEITKOB B
o0ecreyeHnn IPOoLeCcCOB KU3HEIEATEIbHOCTU. YTIEBOAbI B )KU3HU PACTEHHM, )KMUBOTHBIX, TPHOOB
U MUKpoopraHuzMmoB. CTpyKTypHO-(YHKIIMOHAJIbHbIE OCOOEHHOCTH OpraHM3allid MOHO-U
nucaxapuoB. CTpoeHue u OHoNOrvyeckas pojib OMONOIMMEPOB — MojucaxapuioB. JKupsl —
OCHOBHOW CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX MEMOpaH M HCTOYHUK 3Hepruu. OcoOEeHHOCTH
CTPOCHUS KUPOB U JIUIIOUJIOB, JIEXKAIIUE B OCHOBE UX (PYHKIIMOHAJIbHOW aKTUBHOCTH HA YpOBHE
KJIIETKH ¥ 1enocTHoro opranusMma. [IHK — Mosexyibl HACIEACTBEHHOCTH; UCTOPHUS H3YyYEHHS.
YpOBHU CTPYKTYpHOH OpraHH3alNH; CTlpyKTypa MOJIMHYKJIEOTUHBIX LENel, NPaBUIIO
KOMIUIEMEHTApHOCTH  {npasunoYapeag¢ha™), neoiinas crupans (Yorcom u  Kpuk);
ouonorunueckas pons JIHK. 'enernueckuit ko, cBoiictBa koxa. Pexynnukanus JTHK, nepenaua
HAcJEeACTBEHHON wWHGOpMAIMK U3 TIOKOJIEHWsT B moKojeHue. I[lepemada HaciaenCTBEHHOU
uHpopmanuu u3 sApa B nuromnasMy; TpaHckpunuusa. PHK, crtpykrypa u  QyHkumm.
NHudopmanmonnsie, TpaHcopTHbIE, prubocoManbHble U perynsropabie PHK. «Manbie» Mosnexymsl
U MX pOJib B OOMEHHBIX Mpolieccax. BUtaMMHBI: cTpoeHHe, HICTOYHHUKH MOCTYIUIEHUs, QYHKIUU B
OpraHu3Me.

Omnpenenenne HyKICOTHIHBIX IOCIEI0BATEIBHOCTEH (CEKBEHHMPOBAHUE) F€HOMOB PACTECHUH U
KUBOTHBIX. ['eHOM denoBeka. ['eHeTHMueckas WHKEHEpHs; TEHOAMArHOCTUKA W TEHOTEeparus
3a00JIeBaHM YeTOBeKa U KUBOTHBIX.

m JlemoHcTpanusa. OObeMHBIE MOAENU CTPYKTYPHOM OpraHM3aluy OHOJOTUYECKUX MOJIMMEPOB:
OEIKOB W HYKJIEHHOBBIX KHCJIOT; HX CpaBHEHHE C MOJENSIMH HMCKYCCTBEHHBIX IOJIMMEPOB
(MOAMBUHUWIXJIOPUA U IP.).

m JlaGoparopHble U MPaKTUUECKUE PabOThI

depMeHTaTUBHOE paclIeIIeHHEe ePOKCHIa BOAOPOIa B TKAHIX OpraHu3Ma.

Omnpenenenne kpaxmaja B paCTUTEIbHbBIX TKaHSAX.

Crtpoenue u GyHKIIUU KIETOK.

Tema 3.3. Ctpoenne u GyHKUMH NPOKAPHOTHYECKOH KJIeTKHU (1 uac)

HapctBo  Ilpokapumotsl  ([poOsiHKM); cHCTeMaTHKa W OTJAEIbHBIE  TPEJICTABUTEIIN:
uaHoOakTepuy, OakTepuu M MUKOIUIa3Mbl. DopMa M pa3Mepbl MPOKAPHOTHUYECKUX KIIETOK.
CrpoeHre UUTOIIa3Mbl OakTEepHaTbHOM KJIETKM; JIOKamu3auus (EepPMEHTHBIX CHCTEM U



opranmsanus Merabonusma y mnpokapuoT. ['eHermueckuil ammapar OakTepuil; 0COOEHHOCTH
peanu3anuy  HaciaeACTBEHHOW wuHpopMaruu. (OCOOCHHOCTH KU3HEACITEIHPHOCTH OaKTepHil:
aBTOTpo(HBIE U TeTepoTpodHbIe OakTepuu; a’poOHBIE W aHadPOOHBIE MHUKPOOPTAHU3MEI.
CrniopooOpa3oBaHue U €ro OHOJIOTHYEeCKOe 3HaUeHKe. Pa3MHOKeHHe, TI0JI0BOM Mpoliece y OaKTepui;
pexoMOnHaU. MecCTO U poJib MPOKAPHOT B OMOIIEHO3aX.

m /IemoHcTpanms. CXeMbl CTPOSHHSI KJIIETOK Pa3InYHBIX IPOKAPHUOT.

Tema 3.4. CTpyKTYpHO-()YHKIIHOHAJbHAS OPraHU3aLMs KJIETOK 3YKApHUoT (7 uacos)

[MuTomnasma 5>yKapuOTHYECKOM KJIeTKM. MeMOpaHHBIH NPUHLMII OpraHU3alldd  KIIETOK;
cTpoeHue Ouosornyeckoii memOpanbl, Mopdosornyeckue M (PyHKIMOHAIBHBIE OCOOCHHOCTH
MeMOpaH pa3IMYHbIX KJIETOYHBIX CTPYKTYp. OpraHeiuibl HUTOIIIA3MBbl, UX CTPYKTYpa U (QYHKIHH.
Hapyxnas muromuiazmMaTuue-ckas MeMOpaHa, SHAOIUIa3MaTHYecKash CeTb, amnmapar [ oibIKH,
JM30COMBI; MEXaHH3M BHYTPUKJIETOUHOIO IHUIIEBAPEHUA. MMHTOXOHIPUU — DHEPreTHYECKUe
CTaHIMU-KIIETKH; MEXaHW3Mbl KJETOYHOTO JbIXaHWs. PHOOCOMBI M HX ydacTue B Ipoleccax
TpaHcsiuuu. Knerounslid neHTp. OpraHouJsl JBMXKEHUS: XI'YTMKM M pecHHUYKH. LluTockener.
CrennanbHble OpraHOWBl IIUTOIUIA3MBl: COKPAaTUTENIbHBIE Bakyolu M JAp. BsaumoneiictBue
OpraHouJ0B B oOecredeHuu mporeccoB Mmeradonusma. OcoOEHHOCTH CTPOEHHs! PaCTHTEIbHBIX
KJIETOK; BaKyOJId W IUIACTUABL. BUABI TUIACTHI; WX CTPYKTYypa U (PyHKIIMOHAIBHBIE OCOOCHHOCTH.
Knerounas crenka. OcoOEHHOCTH CTPOEHMs KIETOK IpuOoB. BritoueHus, 3HaueHUE U poOJib B
METa00IU3ME KIIETOK.

KnerouHoe s/1po — LEHTp yHpaBiIeHUs KU3HEIEATENbHOCThIO KIETKU. CTPYKTYphI KJIETOYHOTO
anapa: saepHas 000JI0YKa, XpOMaTHH (FeTepOXpOMATHH M dYXPOMATHH), sSApbIIKo. Kapuoriasma;
XMMUYECKHH COCTaB M 3HAUYEHHUE JUIs JKU3HeAeATesIbHOCTU sapa. luddepennmanbHas akTUBHOCTh
I€HOB; 3YXpOMaTHH. XpoMmocoMbl. CTpyKTypa XpOMOCOM B pa3jiM4HbIE MEPUOJbI KU3HEHHOIO
LUKJa KJIETKU; KapUOTHIl, MOHATHE O FOMOJIOTHYHBIX XpoMocoMmax. JIMIIOMAHBIN U TarulonIHbIA
Ha0OPBI XPOMOCOM.

Knerounsle TexHonoruu. CTBOJNIOBBIE KJIETKU U MEPCIEKTUBBI UX NMPUMEHEHUS B OUOJIOTUH U
MeauuuHe. KilonupoBaHue pacTeHHU U )KUBOTHBIX.
m JlemoHcTpanus. Mogenu kineTkd. CXxeMbl CTPOEHHUS OpraHOMIOB PAacTUTENBHOW U KUBOTHOM
KJIeTOK. MuKpomnpenaparbl KIETOK PaCTEHUH, )KUBOTHBIX M OJHOKJIETOYHBIX TPHOOB.
m JlaGopaTopHble U MpakTHYECKHE pabOThI

N3ydeHne cTpoeHus pacTUTEIBHON U )KUBOTHOM KJIETOK 11O MUKPOCKOIIOM.

Habuntoienue 3a ABM>KEHNEM IIUTOIIa3Mbl B PACTUTEIbHBIX KJIETKaX.

Tema 3.5. O0MeH BeniecTB B KJeTKe (MeTa60au3M) (8 uacos)

OOMeH BelIeCTB M TPEBpAIllEHUE DSHEPIUU B KIETKE — OCHOBA BCEX TMPOSBICHUM €€
KU3ZHEIESITEIIbHOCTH. Karanutuuecknii XapaKkTep peakuuii oOMeHa BEILIECTB.
KommapTMeHnTanu3amus mpoieccoB MeTaboanu3Ma M JIOKaJIU3aIus Ccrenu@uieckux (HepMeHTOB B
MeMOpaHaxX OMpPENEICHHBIX KIETOUHBIX CTPYKTYp. ABTOTpO(HBIE U TeTepOoTpOdHBIE OPraHU3MBI.
[InacTuyeckuii wu dHepreTuyeckuit oOMeH. Peammszanus HacneACTBEHHOW  HHGOpPMAIUU.
buonoruueckuii cuHTe3 OETKOB M JIPYrHMX OPraHMUYECKUX MOJEKYN B KJIETKe. TpaHCKPUIILIUS; ee
cymHocTh u MexaHusM. [Iponeccunr nPHK; OGuonorudeckuit cMmpica U 3HaueHue. TpaHCISIUS;
CYUIHOCTh M MEXaHW3M. OHepretudeckuii oOmeH; cTpykTtypa u ¢yHkiuun AT®. Drtamb
sHEpreThuueckoro oomMeHa. [loroToBUTENbHBIN 3TAM, POJIb JTU30COM; HEMOJMHOE (OECKHCIOPOTHOE)
pacuieruienre. IlomHoe KHCIOpPOJHOE OKHUCIEHHE; JOKalIM3alus MPOLECCOB B MHUTOXOHAPHUSX.
ConpsxkeHue pacuIeIuIeHUs] TUIIOKO3bl B KJIETKe ¢ pacnagoM M cuHTe3oM AT®. dorocuHTeEs;
cBeToBass (paza W OCOOEHHOCTHM OpraHM3alMKM THJIAKOWJIOB TpaH, DHEPreTHUYecKas IEHHOCTb.
TemuoBas (aza poTocuHTesa; mpoieccsl TEMHOBOU (ha3bl; UCTIOIB30BAHUE dHEPTUU. XEMOCHHTES.
[IpuHIMIIBI HEPBHOW W YHAOKPUHHOW PETYJISIIUM MPOIECCOB MPEBPAIICHHS BEIIECTB U DHEPTUHU B
KJIETKE.

m JlemoncTpamus. Cxembl myTedl MeTaboin3Ma B KJIETKE. DHEPreTHYECKUd OOMEH Ha MpuMepe
paciuerieHusi TrOKo3bl. [lmactudeckwii oOMeH: OuocuHTe3 Oenka u (orocuHTe’ (MOAETH-



anmukanun). CXembl, OTpaKkaroIIue MTPUHIIUIBI PErYISIIHA METa00Iu3Ma Ha YPOBHE IETOCTHOTO
opraHusma.
Tema 3.6. 7Ku3HeHHBbIH UK KJIETOK (3 uaca)

Krnerku B  MHOrokinerounom opranusme. Ilonstue o nuddepeHIMpOBKE  KIETOK

MHOTOKJIETOYHOI'O OpraHu3ma. JKW3HEHHbIM LMKI KJIETOK. TKaHu OpraHu3Ma ¢ pa3HOW CKOPOCTBIO
KJIETOYHOTO OOHOBJICHUS: OOHOBJISIOIIMECS, PACTylIue M CTa0uibHblEe. PazMHOXeHHE KIIETOK.
MuToTHYecKui IIUKI: HHTepQa3za — MEePHOJ] MOATOTOBKHU KJIIETKH K AelieHuto, penyrnukanus JJHK;
MUTO3, a3bl MHUTOTHYECKOTO JEJIeHHUsS U MpeoOpa3oBaHHUs XPOMOCOM B HHUX. MeXaHU3M
o0Opa3oBaHMs BEPETCHA JCICHUS U PACXOKICHHS JOUYEPHUX XPOMOCOM B aHadase. buomorndeckuit
CMBICH MHTO3a. buonornueckoe 3HaueHue MHUTO3a (Oecrosioe pasMHOXKEHHE, POCT, BOCIIOJIHEHUE
KJIETOYHBIX TIOTEPh B (DU3MOJOTHYECKUX W MATOJOTHYECKHUX ycIoBUsX). [IoHSATHE O pereHepanuu.
Hapymienust ”HTEHCUBHOCTH KJIETOUHOTO Pa3MHOXKEHHsI M 3a00JIeBaHUS YEJIOBEKAa U KUBOTHBIX',
Tpouueckue A3BbI, JOOPOKAYECTBEHHBIC U 3]I0KAYECTBEHHBIE OMYyXOJIU U JIp.
m JlemoHcTpanusa. MHUTOTHYECKOE NE€TIEHUE KJIETKH B KOPELIKE JyKa MOJ MUKPOCKOIOM M Ha
cxeme. ['ucromornueckue mnpenaparbl pa3iMUHbIX TKaHEW MieKonuTaromux. CXemMbl CTPOCHUS
paCTUTENBHBIX M YKMBOTHBIX KJIETOK PpAa3IMYHBIX TKAaHEW B mpouecce aeneHus. Cxembl ImyTei
pereHepanry OpraHoB U TKAHEW Y KUBOTHBIX PA3HBIX CUCTEMATUYECKUX TPYIIL.

Tema 3.7. HekseTounsle (popMmbl :ku3Hu. Bupycnl u 6akrepuodaru (2uaca)

Bupychl — BHYTPUKIETOUHBIC IMapa3uThl HA TEHETUYECKOM YpoBHE. OTKPBITHE BUPYCOB,
MEXaHU3M B3aWMOJICHCTBUS BUpyca M KICTKH, WHQEKIMOHHBIA MpoIlecc. BepTHUKaNbHBIA U
TOPU3OHTAJIBHBIA THII TIEpeJadyd BUPYCOB. 3a00JieBaHMs JKUBOTHBIX M PACTCHHM, BBI3bIBAEMbIC
BUpycaMu. BupycHble 3a0oiieBaHus, BCTpevaromuecs y uenoBeka; rpumm, rematut, CIIN/.
Bakrepuodarn.

m JlemMoHcTpamus. Mozaenu pa3iuyHbBIX BUPYCHBIX yacTHil. CXeMbl B3aMMOJCIHCTBHUS BHUpyca U
KJICTKH TIPU TOPU30HTAIBHOM M BEPTHKAIBHOM TUIE Tepenayn nHpekuuu. CXeMbl, OTpakaromme
MIPOIIECC PA3BUTHUSI BUPYCHBIX 3a00JICBaHUM.

Tema 3.8. Knerounas reopus (1 uac)

Knerounas Teopusi CTpoeHUs: OpraHu3MoB. VcTopust pa3BUTHs KJIETOYHOH Teopuu; paboTsl M.
[neiinena, T. 1lIBanna, P. Bpoyna, P. BupxoBa u npyrux y4yeHbsix. OCHOBHBIE IOJIOKEHUS
KJIETOYHOW TEOPHH; COBPEMEHHOE COCTOSIHUE KJIETOYHON TEOPUU CTPOEHHUS OPraHU3MOB. 3HAUECHUE
KJIETOYHOM TE€OpUU AJIsl pa3BUTHUS OMOJIOTHH.

m JlemoHcTpauus. buorpaguu  ydeHbIX, BHECIIMX BKJIAJ B pa3BUTHE KJIETOUYHOM TEOPHH.

m OcHoBHbIE NOHATHA. OpraHMYecKre U HEOPraHWYECKUE BEIECTBa, 00pa3ylolIle CTPYKTYpHBIE
KOMIIOHEHTHI KJIeTOK. IIpokapmoTel: OakTepuu W CHHE3eNIeHble BOJAOPOCIH (LIMaHOOAKTEPUN).
DykapuoTHYecKasl KJIeTka, MHOI000pa3ue 3yKapuoT; KJIETKH OJHOKJIETOYHBIX M MHOT'OKJIETOYHBIX
opranu3zMoB. OCOOEHHOCTH PacTUTENIbHONW U *KMBOTHOHM KJIETOK. SIApO M IUTOIUIa3Ma — TJIaBHBIE
COCTaBHblE 4YacTU KieTKU. OpraHouabl IuToIIasMbl. BrirodeHus. XpoMOCOMBbI, UX CTPOEHHUE.
JinnouaHblii M ramnougHbI  HaOopel xpomocoM. Kapuortumn. JKU3HEHHBIM LMK KJIETKH.
MuroTudecKuii MK, MUTO3. brolorndeckuii CMBICI MUTO3a. broorndeckoe 3Ha4YeHHE MUTO3A.
ITosoxeHNs KIIETOYHOM TEOPUU CTPOEHMSI OPraHU3MOB.

m YmeHus. OOBACHATH PUCYHKM M CXEMbl, IpeAcTaBieHHble B ydeOHuKe. CamMOCTOSTENbHO
COCTaBJIATh CXEMBI IIPOLIECCOB, MPOTEKAIOIINX B KJIETKE, U JIOKAJIU30BaTh OTJENIbHBIE UX JTallbl B
Pa3IMYHBIX KJIETOYHBIX CTpyKTypax. WimmoctpupoBaTh  OTBET  HPOCTEHIIMMHU CXEMaMU U
PUCYHKaMH KJIETOYHBIX CTPYKTyp. PaboTarh ¢ MHMKpPOCKOIIOM U HW3TOTOBJATH MpoCTeHInne
IpenapaTsl 1J11 MUKPOCKOITMYECKOTO UCCIIET0BaHUS.

m Mexnpenmernele  cBsa3u. Heoprannueckas xumusa. Xumudeckue cBsi3u. CTpoeHUE BEILECTBA.
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

Oprannueckass xumud. I[IpyHIMIBI OpraHM3alMM OPraHUYECKUMX COEIMHEHUH. YTIIEBOABI,
KHUPBI, OCJIKHN, HYKJI€MHOBbIE KUCIIOTHI.

®usuka. CBONCTBA )KUJIKOCTEH, TEMIOBBIE SABJICHUS. 3aKOHBI TEPMOJIMHAMUKHU.



PA3JIEJI 4
Pa3muo:xenune opranu3mos (7 uacos)

Tema 4.1. Becniosioe pa3MHOkeHHe pacTeHUi M ;)KUBOTHBIX (2 yaca)

@opMmbl  06€CIONIOTO0  Pa3MHOXKEHUS: MHUTOTHYECKOE JEJIEHHE KIETOK OJHOKJICTOYHBIX;
ciopooOpa3oBaHue, IIOYKOBAaHME Y OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX  OpPTaHU3MOB;
BEreTaTMBHOE DPa3MHOXKEHHUE. bHonornueckuii CMbICH U 3BOJIOLUOHHOE 3HAY€HHE OECIoJoro
Pa3MHOKEHHUS.

m JlemoHcTpanuus. CrnocoObl BEreTaTUBHOIO Pa3sMHOXKEHHs IUIOJOBBIX JI€PEBbEB M OBOILHBIX
KynbTyp. CXeMbl W PHUCYHKH, IIOKa3blBalOLME IIOYKOBAHUE JPOXOKEBBIX TIpUOOB U
KHUIIEYHOIOJOCTHBIX.

Tema 4.2. [lonoBoe pasMHoOKeHue (Juacos)

IlonoBoe pa3MHOXKEHME pacTeHMH M JKUBOTHBIX. [lonoBas cucrema, OpraHsl I10JOBOTO
pa3MHOXXEHHUs1 MiekonuTarommx. ['amerorene3. Ilepuoasl 00pa3oBaHMs TOJOBBIX KIJIETOK:
pasmMHOxeHue u poct. Ilepuos cozpeBanus (mMeiio3); npodasa | u mporeccel, B Helt TPOUCXOIAIIME:
KOHBIOTallMs, KpOCCUHIOBep. MexaHu3M, T€HETUUYECKUE MOCIEACTBUS U OMOJOTUYECKUNH CMBICI
KpoccuHroBepa. buonornueckoe 3HaueHue U Ouosornyeckuil cmbicn  Menosza. Ilepuon
(GbOpMHpOBAHUSI TOJOBBIX KIETOK; CYIIHOCTh W OcoOeHHocTH TedeHHs. (OcoOeHHOCTH
ciepmaroreHe3a M oBoreHeza. OceMeHEHHME U OIUIOJOTBOpeHHE. MOHO- M MOJHMCIEPMUs;
ouosornyeckoe 3HaueHue. HapyxHoe m BHyTpeHHee orutogoTBopenue. IlapreHorenes. PasButue
MOJIOBBIX KJIETOK Yy BBICIIMX PAaCTEHUH; JBOMHOE OIUIOAOTBOPEHME. DBOIOLMOHHOE 3HAYEHUE
II0JIOBOTO PA3MHOXKEHHUS.

m JlemoHcTpauus. Mukponpenapatsl silekiaeTok. Cxema CTpOSHMsI CIEpPMaTO30UI0B PA3JINYHBIX
KHUBOTHBIX. CXEMBbl U PUCYHKHM, NpPEACTABISIONIME pa3HOOOpa3ue MOTOMCTBA Yy OJHOM mapsl
pOIUTEINEH.

m OcHoBHble mMOHATHA. MHOrooOpasue (GopM U pPacIpOCTPaHEHHOCTh OECHOJOro pPa3MHOXKEHUS.
buonornyeckoe 3HaueHue Oecnojoro pasmMHokeHus. [losoBoe pasMHOXEHHME U €ro
Oouosnorudyeckoe 3HaueHue. OpraHbl MOJOBOW CHUCTEMBl, NPUHIUIBI UX CTPOCHHUS U TUTHEHA.
I"ameTorenes; Meiio3 u ero Ouosornyeckoe 3HaueHre. OceMeHEeHUEe U OILI0I0TBOPEHHE.

m YmeHus. OOBACHATH HpolLiecC Meio3a M Apyrue d3Tanbl 00pa3oBaHMS — MOJOBBIX KIETOK,
UCIIOJb3Ysd CXEMbl M PUCYHKHM U3 YydeOHHMKA.  XapaKTepu3oBaTb CYIIHOCTb O€CHoJoro u
MI0JIOBOTO Pa3MHOKEHHSL.

m MexmpenmeTHsle cBs3u. Heopranudeckass Xxumusi. 3aluTa NpUpoasl OT BO3EHCTBUS OTXO0B
XUMUYECKUX MPOU3BOJICTB.

®dusuka. JneKTpoMarHuTHoe nojie. MoHu3upyrolee H3JIydeHue, MOHATHE O [03€ M3IIY4EHUS U
OMOJIOTMYECKOH 3alIUTe.

PA3JEJL 5
NuauBuayanbHoe pazButue opranuzmon (15 wacos)

Tema 5.1. IJMOpuHOHAIBLHOE Pa3BUTHE KUBOTHBIX (3 Yacos)

Tunel SAWNEKIETOK; TMOJISIPHOCTh, PACIpEAesieHne JKEITKa W TeHEeTHYECKHX JETEPMHHAHT.
OO6onoukn siila; aKTHBALUsA OIUIOJOTBOPEHHBIX SHIEKIETOK K pa3BuTHIO. OCHOBHBIE
3aKOHOMEPHOCTH APOOICHUS; 00pa30BaHKE OJTHOCIOMHOTO 3apOoIbIiia — OJacTyibl. ['acTpynsmms;
3aKOHOMEPHOCTH 00pa30BaHUs JBYCIOMHOTO 3apOIbllia — TacTPyJbl. 3apObIIIEBbIE TUCTKU U X
nanpHeWmas guddepenuupoBka. llepBuuHblii opraHoreHe3 (HeHpyssuus) © JajdbHeWIIas
muddepeHpoBKa TKaHEeH, OpraHoB M CUCTEeM. Perymsauus >MOPHOHAIBHOTO Ppa3BUTHS;
JIeTepMUHAIUS ¥ OSMOpHOHANbHAsT WHAYKIUSA. Pollb HEpBHOW W SHIOKPUHHOW CHCTEM B obec-
MEYeHUH SMOPHOHAIBHOTO PA3BUTHUS OPraHMW3MOB. YIIPABIEHHE PA3MHOXKEHHUEM pPAcCTeHHH U
XKHUBOTHBIX. I/ICKyCCTBeHﬂoe OCEMEHEHUE, OCEMEHEHUE in VitI‘O, nepecagka 3ap0)ILIHIeI71.
KnonupoBanue pacTeHUi 1 )KUBOTHBIX; MIEPCIEKTUBBI CO3/IaHUS TKAaHEW U OPTaHOB YEJIOBEKA.



m /lemoHcTpanusa. CpaBHUTENBHBIM aHANIM3 3apOAbINIEH IO3BOHOYHBIX Ha pas3HBIX ATamax
SMOPHOHAIBHOTO pa3BUTUA. Mozenn ’MOPHUOHOB JIAHLETHUKA, JIATYIIEK WIM JIPYTHX KUBOTHBIX.
Tabnuibl, HILTIOCTPUPYIONIHE OECIONI0e U TIOJIOBOE Pa3MHOXKEHHE.

Tema 5.2. [TocTaMOpHOHAIbHOE Pa3BUTHE KUBOTHBIX (2 uaca)

3aKOHOMEPHOCTH MOCTIMOPHUOHAIBHOTO TMeproJa pa3BUTHs. Hempsimoe pa3BUTHE; MOJTHBIN U
HenoJiHbel  MeTamopdo3. buonormyeckwit cmbicn  pa3BuTHs ¢ Meramopdo3oM. Craguu
NOCTAMOPHOHAIBHOTO  pa3BUTUSl  (JMYMHKA, KyKOJKa, wumaro). Ilpsmoe pasButue: Jo-
PENPOIYKTUBHBIA, PENPOAYKTUBHBIA W TIOCTPENPOAYKTUBHBIA meproabl. CTapeHue W CMEpTh;
OHMOJIOTHSI TPOJOJIKUTEITLHOCTH JKU3HHU.
m [lemoHcTpanus. TaOGnuibl, WUTIOCTPUPYIONIME HpoIecc MeraMopdo3a y WICHUCTOHOTHX H
MO3BOHOYHBIX (3KECTKOKPBUIbIE U YEITYHYaTOKPBLIbIE, aM(pUOUN).

Tema 5.3. OHTOreHe3 BHICIINX PACTeHUI (4uaca)

Buonornyeckoe 3HaueHHE JIBOMHOTO OIJIOAOTBOPEHUS. DMOPHOHAIBHOE Pa3BUTHE; JEICHUE
3UrOTHI, OOpa3oBaHWE TKAaHEW ¥ OpPraHoB 3apojbimia. [locTIMOpHUOHANEHOE pa3BHUTHE.
[Ipopacranue cemsiH, auddepeHIUpPOBKAa OPraHOB W TKaHEH, QopmupoBaHue mNOOEroBOW H
KOPHEBOU cHUCTEM. Perysisius pa3BUTHSl paCTeHUN; (PUTOrOPMOHBI.

m /lemoHcTparus. Cxembl SMOPHOHATBLHOTO ¥ MOCTAIMOPHOHAIBHOTO Pa3BUTHS BBICIIHX PACTECHUH.

Tema 5.4. O01ue 3aKOHOMEPHOCTH OHTOreHe3a (/ uac)

CxoJICTBO 3apojpllicii W HSMOpHUOHAIbHAS JWBEPreHIMS mpu3HakoB (3akoH K. bapa).
buorenernueckuii 3akoH (3. ['ekkens u K. Mromnnep). Paborsl akanemuka A. H. CesepiioBa,
MOCBAILLIEHHbIE AMOPHOHAIBHON HW3MEHYMBOCTH (M3MEHUMBOCTh BCEX CTaJWNd OHTOIEHE3a;
KOHCEpPBATUBHOCTb PAaHHUX CTaIUN SMOPHOHAIBLHOTO Pa3BUTHS; BOSHUKHOBEHHE U3MEHEHUN Kak
npeodpa3oBaHue CTaANM pa3BUTHUS U MOJIHOE BbINAJEHHUE NIPEIKOBBIX IPU3HAKOB).

m /lemonctpamus. Tabnuia, oTpakaromias CXOACTBO 3apOABIIICH MO3BOHOYHBIX KUBOTHBIX.
Cxembl mpeoOpa3oBaHusi OPraHOB U TKaHeH B (puioreHese.

Tema 5.5. PazBuTHe opranusmMa u oKpy:kawuias cpeaa (3 vaca)

Ponb dakTopoB OKpyxkaromiei cpeapl B SMOPHOHAIHPHOM M IMOCTIMOPHOHAILHOM Pa3BUTHHU
opranm3ma. Kputuueckue mepuoasl pa3BUTHUi. BlusHHe W3MEHEHMII TroMeocTa3a OpraHu3Ma
MaTepH M IUIOJIa B pe3ysbTaTe BO3JCHCTBUS TOKCHYHBIX BEIIECTB (Ta0AYHOTO JABIMA, AJKOTOJS,
HApKOTHKOB M T. N.) Ha XOA SMOPHOHAIBHOTO W MOCTIMOPHOHAIBHOTO TEPUOJIOB PA3BUTHSA
(BpOXKICHHBIEC YPOJICTBA).

[TonsiTue 0 pereHepanuu; BHyTPUKJIETOUHAs, KJIE€TOYHAs, TKAaHEeBas U OpraHHas pereHepanus.

DBOJIIOIUS CIOCOOHOCTH K PEreHepaluy y O3BOHOYHBIX KU BOTHBIX.
m /lemoncrpanus. dotorpaduu, oTpaskarolue MOCIEICTBHS BO3JCHCTBUI (aKTOPOB cpeabl Ha
pasBuTHE OpraHu3MoB. CXeMbl U CTATHCTUYECKUE TAOIUIIBI, TEMOHCTPHUPYIOIIHE  MOCIEACTBHS
yImoTpeOJIeHus] aJKorojsi, HAPKOTUKOB U Tabaka Ha XapaKTep pa3BUTHS MPU3HAKOB U CBONCTB y
MOTOMCTBA.

OcCHOBHBIE TOHATHUS. DTarbl SMOPUOHAILHOTO PA3BUTUSl PACTEHUN U KUBOTHBIX. [lepuoms
MOCTAMOPHOHATBHOTO  pa3BUTHA. buosornmueckas MpOJOJDKUTENLHOCTh JKU3HU. BrusHue
BPEAHBIX  BO3JCHCTBUN  KypeHHs, VyIOTpeOJeHHs HAapKOTHKOB, aJKOTOIs, 3arpsA3HEHUS
OKpYJKaroliel cpe/ibl Ha pa3BUTHE OPTaHU3Ma U POIOJKHTEIHHOCTD KH3HH
m YmeHus. OOBSACHATH TPOIECC Pa3BUTHS KUBBIX OPraHW3MOB KaK pe3ylbTaT MOCTENEHHOU
peanu3anuyu HACIeACTBEHHOW WH(opManuu. PaznuuaTh W 0XapaKTepH30BBIBATH pPa3IUYHBIC
MepUOJIbl OHTOTEHE3a U YKa3bIBaTh (DAKTOPHI, HEOIATONPUATHO BIHSIONINE HA KaXKIBIH U3 DTANOB
pa3BUTHSL.

m MexmnpeameTHsie cBsi3u. Heoprannueckass Xumusi. 3aliuTa NPUPOJIBI OT BO3ACHCTBUS OTXOJI0B
XUMHUYICCKUX TIPOU3BOJICTB.

®dusnka. JnekTpoMaraHuTHoe noje. MoHusupytomiee u3inyuyeHue, MOHATHE O J03€ U3ITY4YEeHUs U

OMOJIOTMYECKOH 3alIUTE.



PA3JIEJI 6
OcHoBbI reHeTHKH U cenekiun (30 uacos)

Tema 6.1. UcTopus npeacTaBjieHnii 0 HACIeICTBEHHOCTH U W3MeHYnBocTH (1 yac)
IIpencraBineHuss OpEeBHMX O POACTBE U XapakTepe IepeAadd MPU3HAKOB W3 IIOKOJICHUS B

IIOKOJIEHUE. B3Il CpeIHEBEKOBBIX YUYEHBIX Ha IIPOLIECCHI HACIIEN0BAHUA IpU3HAKOB. Mcropus

pa3BuTus reHeTMKH. OCHOBHBIC IOHATHS T'€HETUKH. [IpH3Haku M CBOMCTBA; I'€HBI, AJUICIBHBIC

reibl. ['OMO3WTOTHBIE M TETEPO3UIOTHHIE OpTraHu3Mbl. ['eHOTHN © (EHOTUNl OpraHU3Ma;

reHodouI.

m Jlemoncrpanus. buorpadun BUAHEHIINX TeHETHKOB.

Tema 6.2. OcHOBHBIE 3aKOHOMEPHOCTH HacJieAcTBeHHOCTH (154acos)

MonekynsapHas CTpyKTypa reHa. ['eHbl CTpyKTypHbIE U peryiasaropHeie. IloaBuxHbie
TEHETHUYECKHE DJIEMEHTHI. Perynsnus 3KCIpecCuu reHOB Ha YPOBHE TPAaHCKPHIILIUY, IPOLECCUHTA
u-PHK wu tpascnsiuu. XpomocoMmHas (siaepHas) WU HEXPOMOCOMHas (LMTOILIa3MaTHUecKast)
HACJIEACTBEHHOCTb. CBA3b MEXAY I'€HAMH U NIPU3HAKAMU.

3aKOHOMEPHOCTH HacCJe0OBaHUSI MPU3HAKOB, BhIsiBIeHHBIC ['. Mennenem. ['ubpugonornueckuii
METOJ U3y4eHUs HACIeACTBEHHOCTH. MoHOorubpuanoe ckpemusanue. [lepBelii 3akon Mennenst —
3aKOH JOMUHHpOBaHMUA. Bropol 3akoH Menzaens — 3akoH pacuiensieHus. [lonHoe m HenmonHoe
JOMUHUPOBaHUE. 3aKOH YMCTOTHI TaMeT U €ro LUTOJOrMYeckoe 0OOCHOBaHME. MHOKECTBEHHbIE
alenu. AHanusupyloniee ckpemuBaHue. JurubpuaHoe W TOTUTHOPUIHOE CKPEIIMBaHUE;
TpeTUii 3aK0H MeH el — 3aKOH He3aBUCUMOTI0 KOMOMHHUPOBAHUS.

XpoMOCOMHasl Teopusi HACIEACTBEHHOCTU. ['pymmbl cuerieHuss TreHoB. ClemieHHoe
HacyeqoBaHue Ipu3HakoB. 3akoH T. Moprana. IlogHoe M HENOJIHOE CLEIUIEHUE TEHOB;
pacCTOAHME MEXAY TE€HaMH, DPACIOJIOKEHHBIMM B OJHOM XPOMOCOME; T'€HETHYECKHE KapThl
XPOMOCOM.

I'eneTndeckoe omnpezneseHue IOja; TOMOIAMETHBIM M TreTeporaMeTHbIM Ioi. ['eHeTndeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacienoBanue npru3HakoB, CUEIVIEHHBIX C IOJIOM.

I'enotun kak nenoctHas cucreMa. B3aumonelicTBue amienbHbIX (JOMUHUPOBAaHUE, HEMOJIHOE
JOMHUHHPOBAHHUE, KOJOMHUHUPOBAHUE " CBEPX/IOMHUHHUPOBAHUE) u HeaJUIEJIbHBIX
(KOMILIEMEHTAapHOCTb, MKCTAa3 U MOJUMEPHS) T€HOB B ONpeeleHuu npu3HakoB. [Ineiiorponus.
OKCIPECCUBHOCTD U NIEHETPAHTHOCTh I'€HA.

m /lemoncTpamusa. KapTtel XxpoMocoMm 4yenoBeka. PoIOCIOBHBIE BBIAAIOIIUXCSA IMPEACTaBUTENEH
KYJIbTYpBHI.
m JlaGopaTopHble 1 MpakTHYECKUe paboTh

Pemrenne reneTnyecKkux 3a1a4 U COCTABJICHUE POJIOCIOBHBIX.

Tema 6.3. OcHOBHbBIE 3aKOHOMEPHOCTH H3MeHYnBoCcTH (6 uacos)

OcHoBHBIE (OPMBI W3MEHYMBOCTH. | eHOTHNHMYECKass H3MEHYMBOCTh. Mytamuu. ['eHHBIE,
XpPOMOCOMHBIE U T€HOMHbIe MyTanuu. CBOICTBa MyTalMi; COMaTUYECKME U TEHEpaTUBHBIE
MmyTtanuu. Heumpanovuvie mymayuu. IlomyneranpHble W JeTaldbHble MyTanuu. [IpuyuHbl U
4acToTa MyTalluil; MyTareHHbIe (PakTOpbl. DBOIIOLMOHHAS POJIb MYyTallUi; 3HAYEHUE MYTAIllUi NI
MPAKTHUKHU CEJIBCKOTO XO3sWcTBAa U OuorexHojorun. KoMOMHATUBHAS W3MEHYUBOCTH. Y POBHH
BO3HUKHOBEHHS PA3TMYHBIX KOMOWHAIMA TE€HOB M WX pOJb B CO3JaHUHM TEHETHYECKOTO
pasHOOOpa3us B mpenenax Buaa (KPOCCHHTOBEP, HE3aBHUCHMOE PACXO0KJICHHE TOMOJOTHYHBIX
XpOMOCOM B TIEPBOM U JIOUYEPHHUX XPOMOCOM BO BTOPOM JIEI€HHHM MeH03a, OIUIOJAOTBOpPEHUE).
OBOJIIOIIMOHHOE 3HAYCHHE KOMOWHATHMBHOM HW3MEHYMBOCTH. 3aKOH TOMOJIOTHYECKHUX PSIJI0B B
HacaencTseHHou nsMenunBocty H. . BaBunosa.

deHoTUNHMUECKas, WIH MOIU(DHUKAIMOHHAS, U3MEHYNUBOCTh. POJIb yCIOBUI BHENIHEH Cpebl B
pPa3BUTHH W TIPOSIBJICHUH TPHU3HAKOB WM CBOMCTB. CBoWCTBa MOAM(UKAIUNA: OMPEACICHHOCTh
YCJIOBUSIMH Cp€Jibl, HAlPAaBJIEHHOCTb, TPYNIOBOM XapakTep, HeHacleayeMocTb. CTaTUCTHUYECKUE
3aKOHOMEPHOCTH MOIUGUKAITMOHHOW HW3MEHYMBOCTH; BApUAIlMOHHBIA PSIJ W BapUalMOHHAS
kpuBas. HopMa peakunu; 3aBUCUMOCTb OT T€HOTHIIA. YTIpaBJI€HUE JOMUHUPOBAHUEM.

m Jlemoncrpamus. Ilpumepbl MoandUKaMOHHON W3MEHYMBOCTH.



m JlaGoparopHble 1 MpakTHUecKue padoThI

N3ydyeHne nu3MEeHYHMBOCTH.

[locTpoeHnue BapuanMOHHOM KpUBOM (pa3Mepbl JIMCTHEB PACTEHUM, AHTPOIIOMETPUYECKUE
JAHHBIE YYaIlUXCs).

Tema 6.4. 'eneTuxka yenoBeka (Juaca)

Metoabl  M3y4eHHUs HACJIEJICTBEHHOCTH YEIOBEKa: TIEHeaJorudyecKuid, OJIM3HELOBBIH,
LUTOreHEeTHYeCKUu U Jp. I'eHeTMueckue KapTbl XpoMOCcOM 4esoBeka. CpaBHUTEIbHBIM aHAIN3
XpOMOCOM YE€JIOBEKa M 4YeJIOBEKOOOpa3HbIX 00e3bsH. XapaKTep HaclelOBaHUs NPU3HAKOB Yy
4eJloBeKa. ['@HHble M XPOMOCOMHBIE AHOMAJIMM YEJIOBEKAa U BbI3bIBAEMBbIE MMHU 3a00JI€BaHUS.
I'eneTnyeckoe KOHCYIbTUpOBaHKE. ['eHeTHYECKOE POACTBO YEJIOBEUECKHUX pac, UX OMOIOoruyecKas
PaBHOLIEHHOCTb.

m JlemoHcTpanus. XpoMOCOMHbBIE aHOMAJIMM YeJIOBEKa U X (EHOTUIINYECKUE TPOSBICHUS.
m JlaGoparopuas padora
CocraBnenue pogoCIOBHBIX.

Tema 6.5. CesieKnusi )KUBOTHBIX, PACTeHU U MUKpoopranu3mMoB (5uacog)

LleHTpsl MPOUCXOXKACHUSI U MHOrooOpa3us KyJIbTYpHBIX pacteHuil. CopT, mopoja, IITaMM.
MeTtoapl CeNeKIUu pacTeHHd | JKUBOTHBIX: OTOOp ® rTuOpumusanus; ¢opmbel oTOopa
(MHOIUBUAYaNbHBIE W MaccoBblif). OrmaneHHas TUOpHAM3AIMS;  SBJICHHE TeTepo3uca.
HckyccTBeHHblil MyTarene3. Cenekuuss MUKpOOPraHM3MOB. BHOTEXHOIOruMs M TeHeThyecKas
MH)XeHepus. TpaHCreHHbIE pacTeHUs; TeHHAs U KJIETOYHAas MHXEHEPHUs B )KUBOTHOBOJICTBE.

JlocTU)XKEHHs U OCHOBHBIE HAIlpaBJICHHUS COBPEMEHHOH CeleKUMH. 3HAUEHHE CENEKLUM s
Pa3BUTUS CEIBCKOXO3SHCTBEHHOTO MPOU3BOACTBA, MEIMIIMHCKOW, MHKPOOHMOIOTUYECKON H
JOPYTUX OTpaciaedl IPOMBIIIJICHHOCTH.

m /lemoHcTpanus. CpaBHUTENbHBIN aHANU3 MOPOJ JOMAIIHUX JKMUBOTHBIX, COPTOB KYJbTYPHBIX
pacTeHUMd W uX JUKUX npeakoB. Koyekuumum u mpenaparsl COPTOB KYJIbTYPHBIX PacTEHUH,
OTJIMYAIOIIUXCSl HAaUOOJIbIIIEH TI0OOBUTOCTHIO.

m OcHoBHble moHsATHS. ['eH. ['eHoTUn Kak cucTtemMa B3aUMOJICHCTBYIOUIMX TE€HOB OpraHu3Ma.
[IpusHak, cBOWCTBO, (heHOTHN. 3aKOHOMEPHOCTH HACJEJIOBAaHUS TNPU3HAKOB, BbISBICHHBIE .
Mennenem. XpoMocoMmHasi Teopusi HacieAcTBeHHOCTU. CIIETUIEeHHOE HaclieloBaHue; 3akoH T.
Moprana. I'eHernueckoe omnpeneneHue ImoJIa y JKUBOTHBIX M pacTeHuil. V3MeHUnMBOCTS.
HacnencTBeHHass M HeHacleICTBEHHas MW3MEHYMBOCTh. MyTalnmMoHHas M KOMOMHATUBHAas
M3MeH4YUBOCTh. Moaudukanuu; HopMma peakuuu. Cenekuus; rudpunuzanus u otoop. I'ereposuc
U MOJIMIUIONAUS, uX 3Hauenue. CopT, mopoja, MTaMmMm.

m YMeHus. OOBSACHATHP MEXaHM3Mbl IE€pellayd MPU3HAKOB U CBOMCTB M3 TMOKOJEHUS B
MOKOJIEHHE, a TaK)Ke BOSHUKHOBEHHE Yy MOTOMKOB OTJIMYHMM OT poAauTenbckux popm. CoCTaBIATh
npocTeine poloCIOBHBIE U pelaTh reHeTHueckue 3ajauu. [loHnmaTh HE0OX0IMMOCTh Pa3BUTHUS
TEOPETUYECKOM TEeHETUKU M NPAKTHYECKOM CeNeKIUH Uid NOBBIIEHUS 3(P(HEKTUBHOCTH
CeNIbCKOXO035HICTBEHHOTO TIPOU3BO/ICTBA U CHI)KEHHSI CE0ECTOMMOCTH MPOJIOBOIBCTBHS.

m MexnpeamerHeie ce3u. Heopranwueckass xumus. 3ammTa OPUPOABI OT BO3JICHCTBHS
OTXOJ0B XUMHUYECKUX IIPOU3BOJICTB.

Oprannueckast xuMusi. CTpoeHue U QyHKIIUNU OPraHUYECKUX MOJIEKYJN: O€JIKHU, HYKJIEUHOBBIE
kucnots! (JJHK, PHK).

®uznka. [luckpeTrHOCTh dnexkTpuyeckoro 3apsaa. OCHOBBI  MOJIEKYJISIPHO-KMHETHYECKOM
Teopun. CTaTUCTUYECKUI XapaKTep 3aKOHOB MOJIEKYJISIPHO-KMHETUYECKOW TeOpUH. PeHTreHoBCcKOE
uznydyenue. [lonsTue o 103€ n3iydyeHus u OUOJIOrMYECcKOil 3aIuTe.

HroroBoe TectupoBanme (/ uac)



11 kiaace

PA3JEJ 7
OBosmonHoHHoe yuenue (38 uacos)

Tema 7.1. PazBurne npeacraBjieHUil 00 YBOJIIONUH KUBOIi mpupoasl 10 Y. lapsuna (6 vaca)
PazButue Oumonormu B nomapBuHOBckuii Ilepmon. I'ocmoacTBo B Hayke mpeicTaBIeHUN 00

«M3HAYAIBHOU II€J1IeCO00Pa3HOCTU» U HEM3MEHHOCTH >kuBOW mpuponsl. Paborel K. Jlunnes mo

CUCTEMATUKE PACTECHUM U JKUBOTHBIX; IPUHLMUIIBI JUHHEEBCKON cucreMatuku. Tpynsl JK. KioBbe n

K. ne Cent-Unepa. OBomounonnas teopus XK. b. Jlamapka. [lepBbie pyccKue 3BOJIIOIMOHUCTHI.

m /lemoncrpanmsa.  buorpagum  yueHpIX, BHECHIMX BKJIAJ B PA3BUTHE 3BOJIOLUOHHBIX HICH.

Kuznp u gesrensHocth XKana barucra ®@pancya ae Jlamapka.

Tema 7.2. lapeunusm (6 uacos)

[Ipennoceuiku Bo3HUKHOBeHUs! yueHus Y. JlapBuHA: JHOCTHIXKEHHUS B 00JIaCTU €CTECTBEHHBIX
HayK, dKcrequuuoHHbi Matepuan Y. [lapsuna. Yuenue Y. JlapBuHa 00 HCKyCCTBEHHOM OTOODE.
VYuenue Y. [lapBuHa 0 ecTecTBeHHOM oTOOpe. Bujg — sieMeHTapHas 3BOJIIOLMOHHAS €IUHUIIA.
BceoOmass mHIuBUyanbHas U3MEHYMBOCTh M M30BITOYHAS YUCICHHOCTh MOTOMCTBA. bopnba 3a
CYLIECTBOBAHHE U €CTECTBEHHBIN OTOOD.
m /lemoncrpauus. buorpadus Y. dapBuna. Mapuipyt u KoHKpeTHbIe Haxoaku Y. JlapBuHa BO
BpeMsi MyTelecTBUsI Ha Kopabne «buripy.
m JlaGoparopHbIe U MPaKTUYECKIE PabOTHI.

N3yuenne u3aMeHYUBOCTH.

Bun u ero kputepuu. Pe3ynbraTsl HCKYCCTBEHHOIO 0TOOpa Ha cOpTax KyJbTYPHBIX PACTEHUH.

Tema 7.3.Cunrerndeckas Teopus 3Boaonun. Muxkpossomouus (14 vacos)

'eHeTka ¥ OSBONIONMOHHAS TEOpHA. OBONIONMOHHAS poib MyTamwid. llomymsauums —
3JIEeMEHTapHas »HBOJIIOLMOHHAs eauHuua. ['eHodona mnomynsauuil. MaeanpHble M peanbHbIe
nonymsinuu (3akoH Xapau — BaiinOepra). ['enetuueckue mpoueccsl B nonynsuusx. Peseps
HaCJIeICTBEHHON M3MEHYUBOCTHU HOMYJIALUH. dopmbl €CTECTBEHHOTO orbopa.
[TprucnocoOIeHHOCTh OPraHU3MOB K cpene OOMTaHHWsS KakK pe3yibTaT JCWCTBUS €CTECTBEHHOTO
or6opa. Muxkpospomronus. CoBpeMeHHbIe TpeAcTaBieHuss o Bujpoobpaszosanuun (C. C.
Yersepukos, M. W. Hlmansrayzen). [lytu u ckopocTs BHI000pa3oBaHus; reorpapuyeckoe H
HKOJIOTHYECKOE BHUI000pa3oBaHUE. OBOJIOLMOHHAS POJIb MOAU(UKALUN; (U3NOIOTHYECKHE
ajanrtanu. TeMITbl BOIOIHH.

m [lemoHcTpanus. Cxembl, WUTIOCTPUPYIOIIME Mpolece reorpapuyeckoro  BUI000pa3oBaHUS.
[Tokas KHUBBIX PACTEHUH M JKUBOTHBIX; TepOapueB M KOJJIEKIHHA, JEMOHCTPHPYIOIIUX
WHJUBUYaJIbHYIO HW3MEHYUBOCTH M Pa3HOOOpazue COPTOB KYJIBTYPHBIX PACTeHHH U MOPOJ
JOMAIIHUX JKUBOTHBIX, a TaKXKe Pe3yJbTaThl NPUCIOCOOIEHHOCTH OpPraHU3MOB K  cpene
oOuTaHMUs W PE3yIbTaThl BUAOOOPA30BAHMUS.
m JlaboparopHnas pabota

N3ydenne nprucnocobIeHHOCTH OPraHM3MOB K cpesie 0OUTaHus.

Tema 7.4. OcHOBHBIE 3aKOHOMepHOCTH IBoTIOIMH. Makpo3dBostouus (12 uacos)

['maBHBIE HampaBi€HHS HBOJIOUUOHHOTO Ipolecca. buosormyeckuid mporpecc H
ouonornueckuit perpecc (A. H. Cesepuon). Ilytu moctukeHHs OGHOJIOTHYECKOro Mporpecca.
AporeHes; CylITHOCTh apOMOP(HBIX U3MEHEHUN M UX POJIb B IBOJIIOIIMNA. BO3ZHMKHOBEHHE KPYITHBIX
CHUCTEMATUYECKUX TPYII KUBBIX OPraHU3MOB — MAaKpO3BOJIIOLHUA. AJUIOTE€HE3 U IPOTrPECCUBHOE
npucrocoOjJeHne K ONpeleNIeHHbIM YCIOBUSAM cyliecTBoBaHus. Kararenes kak ¢opma
JOCTHXKEHHUS] OMOJIOrMYECKOro MpOoIBETaHWsl Tpynn opraHu3mMoB. OCHOBHBIE 3aKOHOMEPHOCTHU
ABOJIIOIUU: TUBEPTEHIMS, KOHBEPreHIIM, Mapauiesiu3M; IpaBujia 3BOJIIOLUU TPYII OPraHU3MOB.
Pe3ynbpTaThl 3BOMIOIMU: MHOTOOOpa3ue BHJIOB, OpraHUYecKasl IeJIecOo00pa3HOCTh, MOCTETIEHHOE
YCIIOXKHEHUE OpTraHU3alUu.
| HGMOHCTpaHI/ISI. HpI/IMepLI TOMOJIOTUYHBIX W AaHaAJOTM4YHBIX OpPraHOB, HUX CTPOCHHUEC U
MPOUCXOXKCHUE B Mpoiecce oHToreHe3a. COOTHOIICHHE MyTeH MPOTPECCUBHON OMOIOTHYECKON



9BOJIIOLMM. XapaKTEepUCTUKA MPEACTaBUTENEH )KMBOTHBIX M PACTEHMM, BHECEHHBIX B KpacHyro
KHUTY U HaXOJSIIIMXCS MTOJT OXPAaHOHM rocyaapcTaa.

m OcHoBHbIE NOHATHA. DBomtonws. Bup, momynsuus; ux kputepun. boprba 3a cymecTBoBaHHE.
EcrectBenHbIil 0TOOp Kak pe3yabTaT OOpbObI 3a CYIIECTBOBAaHHME B KOHKPETHBIX YCIOBHSX
cpeapl oOuTaHusA. «BOJHBI KM3HM», WX TMPHUYUHBL, IYTH U CKOPOCTb BHJI000pA30BaHMUS.
MakposBomonus. buonorunueckuit mporpecc u Oumosorumdeckuit perpecc. Ilytu gocTuxeHus
OMOJIOTHYECKOTO Mmporpecca; apoMopdo3, uAHOaTaNTAaIMs, 001as AeTeHepanus. 3Ha4eHne padbot
A. H. CesepiioBa.

m Ymenus. Ha ocCHOBe 3HaHWS MABMKYIIMX CHJI 3BOJIONHMH, WX OHOJIOTMYECKOW CYITHOCTH
OOBSACHATh NPUYMHBI BO3HUKHOBEHMSI MHOTOOOpa3usi BHUJOB KHUBBIX OPraHM3MOB M HUX
IIPUCTIOCOOJIEHHOCTD K YCIOBUSIM OKPY KAIOIIEH CPEIbI.

Mexnpenmetnoie cBsizu. Mcropus. Kynprypa 3amagnoit EBpomnsl koHma XV — mepBoi
nonoBuHeIXVIl B. KynbpTypa mepBoro mepuoga HOBOM HCTOpuH. Benmmkue reorpacdudeckue
OTKPBITHSL.

DOkoHOMUYecKas reorpadus 3apyoexxHbix crpaH. Hacenenue mupa. I'eorpadus Hacenenus mupa.

PA3JIEJI 8
Pa3zButue opranuveckoro mupa (18 uacos)

Tema 8.1. OcHOBHbBIE YePTHI IBOJIIOIMH )KUBOTHOI0 H PACTHTEILHOT0 MUpa (8 uacos)

Pa3BuTHe xu3HU Ha 3emiie B apXeiCKyl0 U MPOTEpO30iicKyto 3pbl. [lepBrie creapl )KU3HU HA
3emine. [losBieHue BceX COBPEMEHHBIX THUIOB OECIIO3BOHOYHBIX KMBOTHBIX. OO1mas
XapaKTEepUCTUKA M CHUCTEMaTHKa BBIMEPIIUX W COBPEMEHHBIX OECII0O3BOHOUYHBIX; OCHOBHbBIE
HalpaBJICHUs HBOJIOLMM OECIIO3BOHOYHBIX KMBOTHBIX. [lepBble xopmoBble. HampaBnenus
SBOJIIOLIMU HU3LIMX XOPAOBBIX; 00I1as XapakTepucTruka 0ecuepenHblXx U 000J104HUKOB. PazBurue
BOJHBIX PAaCTCHUH.

Pa3Butue xu3Hu Ha 3emile B Maj€030MCKYI0 ApYy. DBOJIOLUS PACTEHUI; MOSIBIEHUE MEPBLIX
COCYAMCTBIX PACTEHUH; NAllOPOTHHUKHM, CEMEHHBIE IAalOPOTHUKH, TIOJIOCEMEHHBIE PpAaCTCHHUS.
Bo3HNKHOBEHHE TTO3BOHOYHBIX: PHIO, 3€MHOBOJIHBIX, MPECMBIKAIOMUXCS. [ TaBHBIE HANpPaBICHUS
9BOJIIOLIMU [TO3BOHOYHBIX; XapAaKTEpUCTUKA AHAMHHUI ¥ aMHHOT.

PazButue xu3HM Ha 3emie B Me3030Mckyr0 dpy. IllosiBleHne u pacnpocTpaHeHue
MTOKPBITOCEMEHHBIX PACTEHUN. DBOJIOLUSA HA3€MHBIX MO3BOHOUYHBIX. BO3HMKHOBEHHE NTHUI] H
MiekonuTamux. CpaBHUTENbHAs XapaKTEPUCTHKA BBIMEPIIMX U COBPEMEHHBIX Ha3eMHBIX
II03BOHOYHBIX. BEIMUpaHue JpeBHUX MOJOCEMEHHBIX PACTEHUI U MPECMBIKAIOLIUXCS.

PasButue xu3Hu Ha 3emie B KallHO30MCKYIO 3py. BypHoe pa3BuTHE IBETKOBBIX pacTEHUH,
MHOroo0Opa3ue  HAaceKOMBIX  (mapajulenbHas — »Bojouus).  Pa3BuTHe  mianeHTapHBIX
MJIEKONUTAIOIINX, IMOSBICHUE XUIIHBIX. Bo3HMKHOBeHue mpumaToB. llosiBieHHe mepBBIX
npencrasuteneid cemeiicrsa Jlrogu. YeTBepTHUHBIM NEPHOJ: HBOJIOLUA MIEKONUTAIOIIMX.
Pa3BuTtue mnpuMaTOB: HampaBlieHHWs OJBOJIOLMM dYesnoBeka. OOmmMe mnpenku dYeloBeKa U
YeJI0BEKOOOPa3HbIX 00€3bsH.

m /lemoncrpanus. Penponykuun xaptus 3. Bypuana, orpaxatronux gayHy u (Guopy pa3iauuHbIX
nepuooB. CXeMbl pa3BUTUS LAPCTB KUBOM NpHUpPOAbl. OKaMEHENOCTH, OTIEYATKH PACTEHHUH B
JIPEBHUX MOPOJIaX.

Tema 8.2. Ilpoucxoxaenne yesaoBeka (/0 uacos)

Mecrto denoBeka B KuBOM mpupojae. CucTeMaTHYecKoe MOJoXKeHHe Buaa Homo sapiens B
CUCTEME >XMBOTHOTO Mupa. [Ipu3HakM M CBONCTBa 4EJIOBEKa, MO3BOJIAIOINIME OTHECTH €ro K
Pa3IMYHBIM CUCTEMATUYCCKHUM IpyIIiaM HapCTBa XUBOTHBIX. HpﬂMOXO)K)IeHI/Ie; AHATOMHNYCCKUEC
MPEANOChUIKM K TPYAOBOW JEATEIbHOCTH W JajlbHeWlIeld conuanbHON sBomonuu. Craauu
ABOJTIOIIMH YEJIOBEKA: IPEBHEHIIINI YEIOBEK, IPEBHUI YE€IOBEK, ITEPBHIC COBPEMEHHBIE JTFOTH.

CpoiicTBa 4enoBeka Kak Ouonormdeckoro Buia. [lomymsmuoHHas cTpykTypa Buaa Homo
sapiens; yeroBevYecKre pachl; pacooOpa3zoBaHKe; €AMHCTBO MPOUCXOXKICHHS pac.

CpoiicTBa yeloBeKa Kak OHMOCOLMAIBHOTO CyliecTBa. J[BMKyInue cuiibl aHTpororeHnesza. .
DHrenbCc O poJu Tpylda B Tpollecce TNpeBpamieHust O00e3bsiHbI B 4YeloBeKa. Pa3Burue



‘IHCHOpa?;I[e.HLHOfI pqu/I, CO3HAHHUsA H OGH_ICCTBCHHBIX OTHOH_IGHI/Iﬁ B CTAHOBJICHHUHU 4YCJIOBCKA.
B3anMoOTHOIIIEHHE COIUAIBHOTO M OHOJOTHYECKOrO B JBOJIOIMH YEIOBEKA. AHTHHAYYHAsS
CYIIIHOCTh «COIIMAJbHOrO JapBUHU3Ma» W pacu3Mma. Bemyiias posib 3aKOHOB OOIIECTBEHHOM
KM3HH B COIMAJLHOM IIPOTPECCE YEIOBEYECTBA. BHOJOIHYECKHE CBOHCTBA YEIOBCUYECKOTO
oO1ecTna.
m JlemoncTparms. Mojiesu CKeJIeTOB YeI0BeKa M TO3BOHOYHBIX KHBOTHBIX.
| OCHOBHBIC IIOHSATHA. Pa3BI/ITI/Ie JKHUBOTHBIX U paCTCHI/Iﬁ B paSHI/I‘-IHBIC HepI/IOI[BI CyH_[eCTBOBaHI/IH
3emin. IlocTeneHHoOe yCIOKHEHHE OPraHU3AIllMK U IMPHUCIIOCOOICHHE K YCIIOBHSAM CPEIbl KUBBIX
OpPraHM3MOB B MpOIIECCe ABOMIONUHU. [IpoMCXOKaeHUE dYelioBeKa. JIBMOKyIHME  CHJIBI
aHTpororeHesa. Pojbp Tpyga B mpoliecce IMpeBpalleHHus 00C3bsiHBI B UelIOBEKa. UeaoBedecKHe
pachl, X eAMHCTBO. KpuTHKa pacu3ma U «COIMAIBHOTO JapBUHU3MAY.
m YMenus. Mcnosnap3oBarh TEKCT ydeOHHMKA M yd4eOHBIX IMOCOOHMM IS COCTaBJICHHS TaOJIMII,
OTPaKAIOIIUX 3TAIlbl Pa3BUTHS XU3HH Ha 3eMiie, CTAHOBJICHHUS 4eloBeKka. Mcmosap30BaTh TEKCT
yueOHHMKa I pabOThl C HATypaJbHBIMH OOBeKTaMHu. JlaBaThb apryMEeHTHPOBAHHYIO KPHUTHKY
pacu3Ma U «COIHAIBHOIO JapBHHU3MA.
m Mexnpeamerssie cs3u. Ousnyeckas reorpadus. IcToprs KOHTHHEHTOB.

DkoHoMmuueckas reorpadus. Hacenenne mupa. ['eorpadus HaceneHus Mupa.

PA3JIEJI 9
B3aumooTHOIIEHUsI opraHu3Ma u cpeabl. OcHOBBI YKko0s10THH (34 yacos)

Tema 9.1. ITousiTue o onocdepe (8 uacos)

buochepa — xuBas obonouka rmiaHeTel. CTpykrypa Omocdepsl: nmrocdepa, rumpocdepa,
arMocdepa. KoMmoHeHThI Onochepsl: )KUBOE BEIIECTBO, BUIOBOW COCTaB, pa3HOOOpa3ue U BKIIAJ B
OoromMaccy; OMOKOCHOE M KOCHOE BEIIECTBO; OMoreHHoe BeniecTBo ouocdepsl (B. . Bepramckwui).
KpyroBopot BermiectB B npupoje. Jemorcrpamus. Cxembl, OTpaXKarolue CTPYKTypy Ouocdepsl u
XapaKTepHU3YIOIIUE €€ OTICIbHbIC COCTaBHBIC 4YacTH. T1a0nuibl BHIOBOIO COCTaBa U
pa3zHo00pa3us JKUBBIX OPraHu3MOB Orocdeprl. CXeMbl KPYTOBOPOTA BEIIECTB B IPUPOJIC.

Tema 9.2. Kusub B cooduecrBax (5 uacos)

Ucropust ¢dopmupoBaHus CcOOOIIECTB IKUBBIX OpPraHU3MOB. [eonorudeckas HCTOpUA
MaTEpUKOB; H30JIAIMS, KIUMaTudeckue ycinoBus. buoreorpadus. OcHOBHbIE OMOMBI CYHIIH U
MupoBoro okeana. buoreorpaduueckue od6macTu.

m /lemoHcTparus. Kaptsr, OTPKAIONINE  T'eOJIOTHUYECKYIO HUCTOPHIO MaTEepPUKOB;
pacrpoCTPaHEHHOCTh OCHOBHBIX OMOMOB CYIIIH.

Tema 9.3. BzaumooTHomenusi opranuzma u cpeasl (15 uacos)

EcrecTBeHHBIE C€OO0OIIECTBA KHMBBIX OPraHM3MOB. bBHOreoneHO3bl: HKOTON U  OHOIEHO3.
KomnoHeHTbl OHOILIEHO30B: MPOAYLIEHTHI, KOHCYMEHTBI, pPEIyLEHThl. bHOLIEHO3bI: BHUIOBOE
pa3HooOpasue, MIOTHOCTh MOMYIISIIHM, 6oMacca.

AbGuoTtnueckue (axtopsl cpenbl. Ponap TemmnepaTypsl, OCBEIIEHHOCTH, BIAXKHOCTH U JIPYTUX
(GakTOpoB B KM3HENEATEIBHOCTH  cooOmiecTB. VIHTEHCHBHOCTH  JieficTBUs  (hakTOpa;
orpaHu4uBarIui Gakrop. B3aumopaeiictBue pakTopoB cpenbl, Npeesibl BBIHOCIUBOCTH.

buotnueckue ¢aktopsl cpeabl. IHTEerpanus Buaa B OMolLeHO3€; 3KoJorndeckue Humu. Lenu
U CeTH MHUTaHusd. DKoJoruueckas nupaMmujaa yucen Ouomacchl, 3Hepruu. CmMeHa OMOILIEHO30B.
[TprunHBI cMEHBI OMOIIEHO30B; (POPMHUPOBAHNE HOBBIX COOOILECTB.

Tema 9.4. BzaumooTHomenust mexay opranuzmamu (6 vacos)

@®opMBl B3aMMOOTHOIIEHUH MeXAy opraHu3mMaMu. [lo3UTHBHBIE OTHOIIEHHS — CHUMOHO3:
MyTyaJli3M, KOoonepanus, KOMMEHCAIU3M, HaXJIeOHNYECTBO, KBAPTUPAHTCTBO. AHTHOMOTHYECKHE
OTHOIICHMS: XMIHUYECTBO, MApa3sUTU3M, KOHKYPEHIIMs, COOCTBEHHO aHTHOMO3 (aHTUOMOTHKH,
¢butoHuuael U ap.). [IpoucxoxaeHrne u 3BofouMs Mapa3uTu3Mma. HelTpanbHble OTHOLIEHHS —
HEUTPAIU3M.

m /lemoHcrpauus. [Ipumepsl cuMOHO3a mpencTaBUTENEl pa3audHbIX HAPCTB KUBON MPUPOIBI.
m OcHoBHble ToHATHA. buocdepa. buomacca 3emnu. buonornueckass npoaykTuBHOCTb. JKuBOE



BEUIECTBO M ero (yHKUWU. BHomormyeckuit KpyroBOpoT BEIIECTB B MPHUPOAE. ODKOJIOTHA.
Buemnss cpena. Okosornueckue ¢akropsl. AOunornyeckue, OMOTHYECKME U AHTPOIOTCHHBIE
(bakTopbl. DKOJOTMYECKHE CHCTEMBL: OHOTEOIeHO03, OMOIeH03, arponeHo3. [IpoayneHTsl,
KOHCYMEHTBI, peayleHThl. CaMoperyisauus, CcMeHa OMOIIEHO30B M BOCCTAHOBJIEHUE OHUOLIEHO30B.
m YMeHus. BBISBIATh IpU3HAKH TPUCIIOCOOIIEHHOCTH BUAOB K COBMECTHOMY CYIIECTBOBAHHIO B
9KOJIOTMYECKUX CUCTeMax. AHaIU3UPOBaTh BUAOBOH cOCTaB OMOIEHO30B. BbIIeNATh OTIENIbHbIE
(opMBbI B3aMMOOTHOLICHH B OMOIIEHO3aX; XapaKTepHU30BaTh MHINEBBIC LIEMH B KOHKPETHBIX
yCJIOBUSAX OOUTaHUS.

Mexmnpeamernbie cBsi3u. Heopranmueckas xumus. Kucnopon, cepa, a3or, gpocdop, yriepoa, ux
XUMHYECKHE CBOMCTBA.

®dusnueckas reorpadus. Kimmar 3emin, KmumaTudeckas 30HaTbHOCTh

PA3JIEJI 10
Buocdepa n yenosek (11 uacos)

Tema 10.1. B3aumocBsizb npupoabl 4 o01ecTBa. buosaorust oxpansl npupoasl (9 uacos)
AmnTpornorennslie (pakTopsl BO3ACHCTBHS HA OMOLIEHO3HI (pOJb YenoBeka B mpupoje). [Ipodaembr

PaLMOHAIBHOTO IIPUPOAOIIOJIB30BAHMS, OXPaHbl IPUPOABL: 3AIIUTA OT 3arps3HEHUIN, COXPaHEHHUE

ATAJIOHOB M NAaMSITHHUKOB NPUPOABI, 0OecleYeHNe MPUPOJHBIMU pECYpCcaMH HACEJEHHS TUIAHETHI.

Mepb! 10 00pa30BaHUIO IKOJIOIMUYECKUX KOMILJIEKCOB, 3KOJIOIMYECKOe 00pa3oBaHue.

m JlemoHCTpanus. BriusHHMe XO3AHCTBEHHOW JEATEIBHOCTH 4YelOBeKa Ha mnpupony. Kaprtsl

3aMoOBEHBIX TEPPUTOPUI HalleH cTpaHbl U OJIMKHETO 3apyOexKbsl.

Tema 10.2 buonuka (2 uwaca)

Hcnonb3oBaHue 4YENOBEKOM B XO3SHCTBEHHON JEATENbHOCTH MPUHIMIIOB OpraHu3aluu
pacTeHHid ¥ JKMBOTHBIX. @OpMBI JKMBOTO B MPHUPOJE M UX MPOMBIIUICHHBIE AaHAJIOTH
(cTpouTeNbHBIE COOPYKEHHUSI, MAITMHBI, MEXaHU3MbI, TPUOOPHI U T. 11.).
m Jlemoncrpanusa. [lpumepsl CTPYKTYpHOH OpraHM3alMM JKUBBIX OPTaHM3MOB M CO3JIaHHBIX Ha
3TOM OCHOBE 0OBEKTOB (ITPOCMOTP U OOCYKACHHUE WILTIOCTPALIUN y4eOHHKA).
m OcHoBHble noHATHSA. Bo3neiicTBue yenoBeka Ha 6uocdepy. Oxpana mpupoabl; OMOIOTHYECKUN
U COLMAIbHBIA CMBICI COXPaHEHHUS BMJIOBOTO pa3HooOpazus OuoueHo30B. PamnuonanbHOE
MPHUPOIONIONIE30BAHNE; HEUCUEPIIaeMble U MCUYEpIIaeMble PeCYpChl. 3alOBEIHHUKHU, 3aKa3HUKH,
napku; KpacHas kHura. buonuka. ['eHHas uHxeHepus, OuorexHosorus. YMeHus. OObsICHITH
HEOOXOJMMOCTh 3HAaHHUSI M YMEHHS TPAKTHUYECKH MPHUMEHSATh CBEACHUS 00 HKOJIOTHYECKHX
3aKOHOMEPHOCTSX B MPOMBIIIJIEHHOCTH U CEbCKOM XO3SIHCTBE AJI MPaBUIIBHOM OpraHu3anuu
JI€COBOJICTBA, PHIOOBOJACTBA U T. 1., a TaKXKe JJIs PELIEHUs] BCEro KOMIUJIEKca 3ajad OXpaHbl
OKpY’Karolei cpeabl U PalliOHAIBLHOI'O IPUPOIOTIONIb30BAHUS.
m MexnpenmeTHsie cBsi3u. Heopranmueckass XuMusi. 3alIuTa MPUPOABI OT BO3JIECHCTBHS OTXOJ/IOB
XUMHUYECKUX TPOU3BOJICTB.

®usuka. [lonsrue o 103e U3ny4eHNs U OMOJIOTMYECKOH 3alUTe.
Hrorosoe TecrupoBanue (1 uvac)



KanenaapHo- teMaTtuyeckoe miaaHupoBanue 10 XuMuko-61o0rnuaeckuii

Ne HaumeHnoBaHue pa3aesioB TeM KoauuectBo Cpoku Ipumeyanus
4yacoB U3y4eHus
1 Pa3nen 1. Beenenue B Ononoruio (54acos). 1 1/09-08/09
[Ipeamer u 3amaum  oOmIEH OHOJOTHH.
IIpoBenenue nucTpykraxa no Tb
2 UNepapxuyeckuii MOpUHIUI  TOCTPOCHUSI. 1
JKu3Hb, ypOBHU €€ opraHu3anuu
3-4 | Kputepuu )HUBBIX CUCTEM 2 9/09-15/09
5 BBonHbI KOHTpOJb. TecTupoBanue 1
6 Pazgean 2. IlpoucxoxxaeHue U HavyalabHbIE 1
JTambl pa3BUTHs KU3HU Ha 3emie (14
gacoB). Mcropus  mpeacTaBIeHHH O
BO3HUKHOBCHUU KH3HH
7 Pa6ora ITactepa 1 16/09-22/09
8 Teopust BEUHOCTH JKU3HHU. 1
[Ipak. pab. Nel. Ananus o oreHka
9 [IpoucxoxaeHne KU3HU. 1 KT
MarepuanuctTudeckue Teopun
10 DBOMIONUST XUMHYECKHUX DIEMEHTOB B 1 23/09-29/09
KOCMHUYECKOM MTPOCTPAHCTBE
11 XUMHUYECKUe MPEAOChUIKU 1 KT
BO3HUKHOBCHUS KH3HU
12 | McTOYHUKH KU3HU U BO3PACT 3eMIIH 1
13 | YcnoBus cpensl Ha ApeBHEH 3emie 1 30/09-06/10 UKT
14 | Cemunap mno Teme: «lIpennocbuiku 1
BO3HUKHOBCHUS KH3HW
15 | Teopus npoucxoxacHus 1 HUKT
IPOTOOMONOINMEPOB
16 | DBomronus NPOTOOMOHTOB 1 7/10-13/10 HUKT
17 HauanbHble Tansl OMO3BOIIONN 1
18 | Cemunap no teme: «Teopus 1
MIPOUCXOXICHUS TPOTOOMOHTOBY
19 | 3auer Nel mo teme: «Teopus 1 14/10-20/10
TIPOUCX O ICHUS KIU3HI
20 | Pa3gen 3. Yuenue o kietke (33 vaca). 1
BBejnieH1Ee B IIUTOJIOTHIO KIIETOK.
Jla6. pa6. Nel «Habmonenue»
21 Heoprannueckne BemiecTBa, BXOJANINE B 1
COCTaB KIIETOK
22-23 | Opranuveckue BemecTBa. bruomoi-0enku 1 21/10-27/10
24 Opranndeckue BEmiecTBa. Y TIIEBOIbI 1




Ne HaumeHoBaHue pa3jiejioB TeM KouaunvecTBo Cpoxku IIpumeuyanus
4acoB U3y4eHusl
25 Opranuueckue BemecTBa. KUpbl U UMb 1 28/10-10/11
26 | Cemunap 1o  Teme:  «XHUMHYECKas 1
OpTaHHKa.
JIab. pao. No2 «Karanuruueckas
AKTUBHOCTH KJICTKH)
27 | buononumepsl: «HykiienHOBBIE KUCTOTHI» 1 11/11-17/11
28 | PubonyKJIeNHOBBIE KUCIIOTHI. 1
["'enetrnyeckas uHGpopmaIus
29 | Cemunap mno Teme: «HyknenHoBbIe 1
KHUCIIOTBI.
ITpak. pa6. Ne2 «Pemenue 3amau»
30 | 3auet Ne2 no Teme: «YUeHUE O KIIETKE» 1
31 | Anabonuzm 1 18/11-24/11
32 | Pemienue 3amau mo Tteme: «buocuHTe3 1
Oenka»
33-34 | DHepreTHUeckuii 0OMEH BEILIECTB 2 25/11-1/12
35 | ABroTrpodsl, THIAKOUABL, (GOTOTPODHI, 1
¢doToCcuHTE3
36 | XemocuHTE3. 1
[Tpak. pab. Ne3 «CpaBHEHHE MPOIECCOB
dboToCHHTE3a M XEMOCHHTE3a)
37 | Cemunap 1o teme: «MeTaboJIU3M — OCHOBA 1 2/12-8/12
CYIIIECTBOBAHMSI )KUBBIX OPTaHHU3MOB)
38 |3auer Ne3 mno Tteme: «Merabomuzm — 1
OCHOBa CYILIECTBOBaHUS AKHUBBIX
OpPTraHNU3MOBY
39 | IIpokapuoTuyeckas KjieTka 1
40 | DykapuoTH4ecKas KJIETKA. 1 9/12-15/12
[{uromnazmaruyueckas MemOpaHa.
JIaG. pa® Ne3 «HabmroneHue KJIETOK IMOJ
MHUKPOCKOIIOM))
41-42 | OpraHou/ibl yKapuOTHYECKON KIETKH 2
43 | KnetouHoe s11po 1 16/12-22/12
44 | Crpoenue u GyHKIIUU XPOMOCOM. 1
JIa6. pab. No4 «M3ydeHne XxpoMocom»
45 | Cemunap no teme: «CtpoeHue U (GyHKIUU 1

KIIETOK.

[Ipak. pab6. Ne4 «CpaBHEeHHE KIETOK
PAaCTUTENBHBIX U KUBOTHBIX).

JIaG. pab. Ne5 «Ilnazmomnus, nermias-3».
Jla6. pab. Ne6 «M3ydeHme KIETOK
JTPOAOKEN»




Ne HaumeHoBaHue pa3jiejioB TeM KouaunvecTBo Cpoxku IIpumeuyanus
4acoB U3y4eHusl
46 | 3ager Ne 4 mo Teme: «DyKapuOTHUYECKHE 1 23/12-28/12
KIICTKH
47 JKU3HEHHEIN IUKIT KIIETOK 1
48 | Muros. 1
Jla6. pab. Neo7 «M3ydenue ¢a3 mMuTo3a B
KJIETKaX KOpEeIKa JIyKay
49 | OcOOCHHOCTH CTPOCHHSI  PACTHTEIbHBIX 1 13/01-19/01
KJIETOK.
Jlab. pab. Ne8 «IIpuroroBienue u
ONMHMCAHUE  MHUKPOCKOMHYECKUX  KIIETOK
pacTeHun»
50 | Knerounas Teopusi CTpOSHHs OPraHU3MOB 1
51-52 | Heknerounsie hopmbl sxu3HU. Bupychl 2 20/01-26/01 UKT
53 | Pa3zgea 4. Pazmuoxenue opranuszmoB (7 1
yacoB). becnonoe pasmMHokeHuE
54 | BereratuBHOE pa3MHOXEHUE 1
55 | [TomoBoe pa3MHOKEHHE. 1 27/01-02/02
[Tpak. pab. Ne5 «CpaBHenue O/m
MI0JIOBOTO PAa3MHOKCHHSD»
56 | Pa3BuTuHe NOJOBBIX KIETOK. 1
[Tpak. pab. Ne6 «CpaBHeHHE pa3BUTHS
KJIETOK PACTUTENBHBIX U )KUBOTHBIX)
57 | Meiio3 1
58 | Cemunap 1o Teme: «Pa3MHOXeHHE 1 03/02-09/02
OpPTaHOBY.
[Tpak. pab. Ne7 «CpaBHeHHE MpOLECCOB
MHUTO3a-MeH03a»
59 |3ager Ne5 mo Teme: «Pa3MHOXeHUe 1
OpPTaHU3MOBY
60 | Pazpen 5. WunuBuayanbHOe pa3BUTHE 1
oprauu3smoB (15  wacoB).  Kparkue
UCTOPUYECKHE CBEJCHHUS SMOPUOHAIBHOTO
pa3BHUTHSA
61 | OMOpUOHAIBHBIN EPUO PA3BUTHS 1 10/02-16/02
62-63 | OMOpuorenes 2
64 | Cemunap mo Teme: «OMOpPHOHAIHHOE 1 17/02-23/02
pa3BUTHE YKHUBOTHBIX)»
65-66 | [TocTaMOpHOHANIBHBIIN TEPUOJT Pa3BUTHS 2
67 | XXusHeHHbIH IIHKIT Yepe1oBaHMs 1 24/02-02/03
MTOKOJICHUM Yy BOJIOPOCIIEH
68 | )KusHeHHsIit LUKJI YepeI0BaHUs 1

ITOKOJICHUH Y CIIOPOBBIX PACTEHUMN




Ne HanMeHoBaHMe pa3eioB TeM KonuyectBo Cpoku IIpumeyanus
4acoB U3y4eHust
69 | )KusHeHHbll LUKJI Yepel0OBaHUs 1
MOKOJICHUH Y TOJIOCEMEHHBIX
70 | )KuzHeHHbIi LUKJT Yepe0BaHMsI 1 03/03-09/03
MOKOJICHUH Y IIBETKOBBIX paCTEHUI
71 | CxoacTBO 3apojbIiieii 1
72-73 | Pa3BuTHe OpPraHu3MOB M OKPYXKAroIas 1 10/03-16/03
cpena
74 3auer Ne6 mo Tteme: «MuauBUayanbHOE 1
pa3BUTHE OPTAHU3MOBY
75 | Pazgen 6. OCHOBBI I€HETHKU M CEJEKLIUU 1
(30 dyacoB). Hcropusi mpencraBieHUN O
HACJIC/ICTBEHHOCTH ¥ W3MEHYHMBOCTH.
OcCHOBHbBIC IOHATHS T€HETHUKH.
76 | CoBpeMeHHbIC MPEICTABICHUS O CTPYKTYpE 1 17/03-21/03
reHa
77 | I'ubpunom. METO] U3Y4EHUS 1
HACJIEICTBEHHOCTH IIPU3HAKOB.
[Tpak. pab. Ne8 «CocraBiueHue cXxem
CKPEIIUBAHUS
78 [TepBrlii 3akoH MeHens 1
79 | Bropoii 3axon Menpens 1 31/03-6/04
80 | HemonHoe moMuHUpOBaHHE. 1
MHOKeCTBEHHBIE AJJIEH
81 | Tperwuii 3akon Menensi. 1
ITpak. pa6. Ne 9 «Pemenue 3amau»
82 | Ananmusupyroriee CKpeliBaHmue 1 7/04-13/04
83 | XpomocomHas Teopus HACIEICTBEHHOCTH 1
84 | Ilpak. pa0. Nel0 «Pemienue res. 3agau» 1
85 | I'eneruka nomna 1 14/04-20/04
86 | IIpak. pab. Nell, 12 «Pemienue re. 3agau» 1
87 |T'emorum  Kak  1[eTOCTHas  cHUCTEMa 1
B3aMOJICCTBHUS T'€HOB
88 | IIpak. pab. Nel3 «Pemenue 3amad Ha 1 21/04-27/04
B3aNMOJICHCTBHE TE€HOBY
89-90 | Cemunap mno Teme: «3aKOHOMEPHOCTH 2
HACJICIOBAHMSI TPH3HAKOBY
91 | HacnencTBeHHAss N3MEHYHUBOCTD 1 28/04-11/05
92 | Myrauuu. 1

[Ipak. pab. Ne 14  «BroiaBienue
OKPY’KAIOIIMX MYTareHOB)»




Ne HaumeHoBaHue pa3jiejioB TeM KouaunvecTBo Cpoxku IIpumeuyanus
4acoB U3y4eHusl
93 | 3aBUCMMOCTb  MpPOSABIEHUS TE€HOB  OT 1
YCJIOBHM BHEIIHEN CPEJIBI.
JIa6. pab6. Ne9 «IlocTpoenue
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KpUBON»
94 | JIaG. pao. Nel0 «BbrsiBiIeHUE 1 12/05-18/05
W3MEHYMBOCTH Y 0coOelt 1 Buma»
95 | Cemunap mno Teme: «3aKOHOMEPHOCTHU 1
U3MEHYUBOCTH»
[Mpak. pa6. Nel5 «CpaBuenme O/m wu
MI0JIOBOTO Pa3BUTHUS»
96 |3ager Ne 7 mo Teme: «3aKOHOMEPHOCTHU 1
M3MEHYUBOCTH U HACJIEJICTBEHHOCTH
97 | Meroabl U3yyeHUsl TEHETUKU YeJI0OBEKa 1 UKT
98 | HacnencrBeHHbie 3a00eBaHuUS 1 19/05-25/05 HUKT
99 | Cemunap no teme: «I'eHeTHKa YeIOBEKa 1 HUKT
100 | Co3nanue mopoj, COpTOB. 1
[Tpak. pa6. Nel6 «CpaBHeHHE TPOIECCOB
OTUTOIOTBOPEHUS Y IIBETOB M TIO3BOHOYHBIX
YKUBOTHBIX)
101 | MeTobl ceneKIuu. 1 UKT
[Ipak. pa6. Ne 17 «CpaBHuTenbHas
XapaKTEPUCTHKA MTOPOJI, COPTOBY
102 | Cenekuusi MUKpOOPTaHU3MOB. 1 26/05-31/05
[Tpak. pab. Nel9 «AHanu3, oOlieHKa
THUYECKHUX aCMEKTOB Pa3BUTHs HEKOTOPBIX
VCCIIETOBAHUI
103 | JlocTmkeHusT  COBPEMEHHOM  CEJIEKLIUH. 1
Ycnexu B cenekuuu Pb
104 | 3ader no Teme: «Cenexkuus» 1
105 | MroroBoe TecTUpOBaHME 1

[InannpoBaHe COCTABIEHO MEIarOrMYECKUM PAOOTHUKOM




KanennapHo- rematuveckoe mianupoBanue 11 XuMuko-0u010ru4ecKuii

Ne HaumeHoBaHue pa3jiejioB TeM KoanuectBo Cpoxn Ipumeyanus
4acoB U3y4YeHust
1 Paznen 7. DBONIONHMOHHOE  yYCHHUE 1 1/09-08/09
(38vacoB).  Bmemenume.  Yuenue 00
sBoJrOIMH. [IpoBeneHre MHCTPYKTaXa II0
Tb
2 Hcropust pasBuTus HPEACTABICHUM O 1
pa3BUTHH KH3HH Ha 3emiie
3 Cucrema opranuueckoil mnpuposl. Kapn 1
Jlunnen
4 Passutne »sBomrormoHHblx unei  JK.-b. 1 9/09-15/09
Jlamapka
5-6 | Cemunap o TEeMe: «Pa3Burne 2
JBOJIFOLIMOHHBIX MJIEH B JOJAPBHUHOBCKHU
TIEPUOJI»
7 EcrecTBeHHO-HAyYHBIC IPEANOCHLIKH 1 16/09-22/09
teopun Y.J/lapBuHa
8 VYuenne Y.[apBuna 00 HCKYCCTBEHHO 1
oTbope
9 VYyenne Y.JlappuHa O €CTECTBEHHOM 1
otbope. Dopmbl 6OPHOBI
10 | Yuenne UY./lapBuHa O €CTECTBEHHOM 1 23/09-29/09
otOope. ObpazoBaHUE HOBBIX BUJIOB
11 | IIpak. pa6. Nel «CpaBuaenue EO u 1O» 1
12 | 3auer Nel 1o Teme:  «Pa3Butue 1
NpEJCTaBICHU 00 DBONIOLUU  KUBOU
TIPUPOJIBD)
13-14 | DBOMIOMOHHAS PO MYTAIHHA 1 30/09-06/10
15 | I'eneTnyeckue Npouecchl B MOMYISAILMH 1
16 | ®opmel ecTecTBEHHOTO OTOOpa 1 7/10-13/10
17 | Ilpak. pa6. Ne2 «CpaBHenue Gpopm oTOopa» 1
18 | Cemunap mo Teme: «/[Buxyiime CHIIbl 1
HBOJIFOLIIH
19-20 | Anamntanust OpraHU3MOB K Cpejie OOUTaHUs 2 14/10-20/10
21 | Buasl. Kpurepuu Buna 1
22-23 | Bunoobpa3oBanue 2 21/10-27/10
24 | Ilpak. pab. Ne3 «CpaBHEHHE D5KOJOT. U 1
reorpad. Bum0o06pas.»
25 | Cemunap 1o teme: «OCHOBHBIE TIOJIOKEHUS 1 28/10-10/11
CHHTET. TEOPUH IBOJIIOLIUI
26 | 3ager Ne2 mno Teme: «CHHTET. Teopuu 1

9BOJJIIOIIUN»




Ne HanmeHoBaHMe pa3je/ioB TeM KoumnuectBo Cpoxku IIpumeuyanus
4acoB U3y4eHusl
27 | MakposBoin. HanpaBnenun 3B0o1. 1
28-29 | Ilytu JOCTHKEHUS OHOJIOTHYECKUX 2 11/11-17/11
IPOIIECCOB
30 |Ilpak. pab. Ned  «CpaBHuUTeNnbHas 1
XapaKTEPUCTUKA ITYTEH ¥ HAIIPABJICHUI
31 |Ilpak. pab. Ne5 «BsbisiBieHHEe apoM. y 1 18/11-24/11
pact.»
32 | JIa6. paod. Ne 1 «BrisiBcHNE 1
WJIM0AIANTAllMI Y pACTEHUI)
33 | Ilpak. paG. Ne6 «BoisiBnenue apomop§o3oB 1
Y JKUBOTHBIX)
34 | JIa6. paod. No 2 «BplisiBneHue 1 25/11-1/12
WJI0AIaNTAlIUN Y pACTEHUI
35 OCHOBHBIE 3aKOHOMEPHOCTH SBOJIIOIIUU 1
36 [IpaBuna 3BoIOLIMHA 1
37 | Cemunap o TeMe: «OcHOBHbBIE 1 2/12-8/12
3aKOHOMEPHOCTH IBOJIOITHI
38 |3Bager No2 mo Teme: «OcCHOBHBIE 1
3aKOHOMEPHOCTH IBOJIIOITI
39 Pa3znen 8. PaszBurue oprannueckoro mmpa 1 HUKT
(18 gacoB). Pa3BuTue KU3HU B apXEHCKOH,
MIPOTEPO30MCKOM Ipax
40 | Pa3BuTHE KH3HH B PAHHEM I1AJIC030¢€ 1 9/12-15/12
41 PaszBuTHe )KM3HU B MMO3IHEM AJIE030€ 1 HUKT
42 Pa3BuTHE )XKH3HU B ME3030¢€ 1 UKT
43 | Pa3BuTHe )KU3HHU B KaifHO30€ 1 16/12-22/12 HUKT
44-45 | Cemunap no Teme: «OCHOBHBIE IIYTH H 2
WTOTH 3BOJIIOIUU PACTCHUH W KUBOTHBIX)
46 | 3auer Ned mo Teme: «OCHOBHBIE NMYTH U 1 23/12-28/12
UTOTH IBOJIOIIAN
47 | IlonoxxeHue  4ejloBeKa B CHCTEME 1
YKUBOTHOT'O MU
48 DBOJIIOIHS TPUMATOB 1 HUKT
49 | [IpeBHeiiiue JH0Iu 1 13/01-19/01
50 | JpeBHue moau 1
51 [lepBble cOBpeMEHHbIE 01U 1
52 | CoBpeMeHHBII1 3Tan B YBOJIOIUH 1 20/01-26/01
53 | Ilpak. pabG. Ne7 «AnHanu3 pa3aMuHbIX 1

THUIIOTE3 NPOUCXOKICHUSA YCIIOBCKA»




Ne HanmeHoBaHMe pa3je/ioB TeM KoumnuectBo Cpoxku IIpumeuyanus
4acoB U3y4eHusl
54-55 | Cemunap mno Tteme: «lIpoucxoxaenue 1 27/01-2/02
yesoBekay. [lemepa Hlynbran-Tam Pb
56 3ager No5S mo Teme: «lIpoucxoxaeHue 1
YEIIOBEKa)»
57 Pa3zgen 9. BzauMooTHOIIEHUS OpraHu3Ma u 1
cpeabl. OcHoBbl 3Kosoruu. (30 dyacos).
buocdepa- 060104Ka NIaHETH
58 | Crpykrypa 6uocdepsl. JKuBbie opranu3Msl 1 3/02-9/02
59 | KpyroBopoT BojibI B IpUpOJIE 1 UKT
60 | Kpyrosopot «C» 1
61 | Kpyrosopot dochopa 1 10/02-16/02
62 | KpyroBopot «N2» 1
63 | IIpak. pab. Ne§ «CpaBHeHue cxeMm 1
KPYrOBOPOTa XMMHYECKHX JJIEMECHTOB)
64 |3awer Ne6 mo Teme: «llonstue o 1 17/02-23/02
ouocdepe»
65 | Ucropuueckoe GpopmMupoBaHue COOOIIECTB 1
JKUBBIX OPTaHU3MOB
66 | OcHOBHBIE OMOMBI CYIIN 1
67 | JIa6. pab. Ne 3 «OmnucaHue IKOCHUCTEMBI 1 3/03-9/03
CBOEH MECTHOCTI
68 | Cemunap mo Teme: «OCHOBHBIE OHWOMBI 1
CYIITNY
69 | EcrecTBeHHbIe coobmIecTBa 1
70 | A6uoT. dakropsl cpeapl. Temmneparypa 1 10/03-16/03
71 | Cger 1
72 | Bnaxxnocts. MoHM3UpYIOIIHE U3ITy4eHUs 1
73 | IuTeHCUBHOCTS JielcTBUS (pakTopa 1 17/03-21/03
74 | BzaumopeiictBre (hakTOpoB 1
75 | Cemunap mno Tteme: «Bzaumon. abuor. 1
(baxTOopoB»
76 | buotnueckue (hakTOPBI CpeIIBI 1 31/03-06/04
77 | Lenu nurtanus. [IpaBuia skoun. nup. 1
78 | Ilpak. paG. Ne9 «CocraBnenue cxem nernen 1
TTUTAHUS
79 | Camoperyssius 3KOCUCTEM 1 07/04-13/04




Ne HanmeHoBaHMe pa3je/ioB TeM KoumnuectBo Cpoxku IIpumeuyanus
4acoB U3y4eHusl
80 | Cmena sxkocuctemMm 1 UKT
81 | Ilpak. pa0. Nel0 «Pemenue sKOI0rH4eCKUX 1
3a1a9»
82 | Arpocucrema 1 14/04-20/04
83 | IIpak. pab6. Nell  «CpaBHuTenabHAs 1
XapaKTEPUCTHKA YKOCUCTEM U arpOCUCTEM)
84 | Bager No7 mo Teme: «BzauMooTHOIIEHHE 1
CPEeJIbl U OPTAHU3MAY)
85 | ®opmbl B3aMMOOTHOIICHUN 1 21/04-27/04
86 | XUIIHUYECTBO 1 HKT
87 | Ilapazutuzm 1 UKT
88 | KonkypeHuust 1 28/04-11/05 UKT
89 | Cemunap mo Tteme: «BzaumooTHOIIEHUS 1
M/y OpPTraHU3M.)»
90 | 3ager Ne8 mo Teme: «B3auMooTHOIIEHUS 1
M/y OpPTraHU3M.)»
91 | Pasnexn 9. buochepa u uyenosek. (11 1 12/05-18/05 HKT
yacoB). Bo3zaeiicTBue  uyenmoBeka  Ha
npupoay. Jxosorus Pb
92 IIpupoansbie pecypebl, UX UCIIOIB30BaHUE 1 HUKT
93 | Barps3HEeHHE BO3yXa, MOPCKUX BOJ 1 HUKT
94 | AHTpOmnOreHHbIE U3MEHEHUS TOYBbI 1 19/05-25/05
95 | BiusiHMe 4enoBeka Ha pacTUTEIbHBIN 1 UKT
COCTaB MOYBHI
96 | 3arpszHenue 6uocdepsl. PagroakTHBHOCTh 1
97 | Oxpana mpupoabl U TMEPCHEKTUBBI 1
parroHaIbHOTO UCIIOJIb30BaHUS
MIPUPOJTHBIX PECYPCOB
98 | Cemunap no teme: «buocdepa u yenoBex» 1
99 |3agwer Ne9 mo Teme: «B3aumocBs3b 1
PUPOJIBI U OOIIIECTBAY
100 | buonuka 1 HUKT
101 | Ponp OGuonmornyeckux 3HaHuii B 21 B. 1
102 | UroroBoe TecTUpOBaHHE 1
Hroro: 102

[InannpoBaHme COCTABICHO MEIarOrH4eCKUM PabOTHUKOM




TpeOoBaHus K yPOBHIO NMOATOTOBKH 00y4ar0IIMXCS

B pesynbrare nu3ydenus: Ononoruu Ha IpoQUILHOM YPOBHE 00YUarOIIUICS JOIDKEH:

3HATL/IOHUMATD .

yMeTb!

O OCHOBHBIE IIOJIOKEHHS OHOJIOTHMYECKHX TCOpI/Iﬁ (KHCTO‘IH&H TCOpHL,

XpOMOCOMHAs TEOpHsl HACIEICTBEHHOCTH; CUHTETUYECKAas TEOPHsI SBOJIIOLINH,
TeOopHUs aHTPOIOreHe3a); YUeHH (0 MyTAX U HalpaBiieHusax 3Boironuu; H. U.
BaBunoBa o0 1eHTpax MHOrooOpasusi W TPOUCXOXKICHHUS KYyJIbTYPHBIX
pactenuii; B. U. Bepraackoro o 6uocdepe); cynHocts 3akoHoB (I'. Mennens;
CIEMJICHHOT0 HacinenoBaHuss T. Moprana; TOMOJOTHYECKHX psJIOB B
HACJIEICTBEHHOM W3MEHYUBOCTH; 3apO/IBIILIEBOTO CXOZICTBA,
OMOTEHETHYECKOTI0);  3aKOHOMEPHOCTEW  (M3MEHYMBOCTH;  CIICTIJICHHOTO
HACJIEIOBaHMs; HACJIEJOBAHMUSI, CLICTITICHHOTO C MOJIOM; B3aUMOJICHCTBHUS T€HOB
U HX IUTOJIOTMYECKHX OCHOB); mpaBui (momuHupoBanusi [. Mengens;
HKOJIOTMUECKON MUpaMHJIbl); TUIMOTe3 (YUCTOTHI TraMeT, CYUIHOCTH H
MPOUCXOXKACHUS  JKHU3HH, NPOMCXOXKACHUS  YEIIOBEKA); CTpOCHHUE
OMOJOTMYEeCKUX OOBEKTOB: KIETKH (XMMHUUYECKUN COCTaB M CTPOEHUE); TEHOB,
XpOMOCOM, XEHCKHX K MYKCKHX TaMeT, KJIETOK MPOKApHOT M JYKapHOT;
BUPYCOB; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB; BHAA W
9KOCHUCTEM (CTPYKTYpBI);

CYUIHOCTh OMOJIOTHYECKHX TMPOIECCOB M SBICHUN: OOMEH BEUIeCTB U
IpeBpamieHusi JHEPruM B KJIeTKe, (OTOCHHTE3, IJIACTUYECKUH U
SHEPreTHYecKuii oOMeH, OpOo’KeHHEe, XEMOCHHTE3, MHTO3, MEWO03, pa3BHUTHE
raMeT y IBETKOBBIX PAaCTCHHUH M MO3BOHOYHBIX XUBOTHBIX, pa3MHOXEHHE,
OIJIOIOTBOPEHUE Y  LIBETKOBBIX PACTEHUH U MO3BOHOYHBIX IKHUBOTHBIX,
WH/IMBUIYAIIbHOE Pa3BUTHE OpraHu3Ma (OHTOTEHE3), B3aUMOCHCTBUE T'CHOB,
MOJIyYeHUE TeTepo3uca, MOJIUIUIONAOB, OTIAJICHHBIX T'HOPHUAOB, JelcTBUE
HCKYCCTBEHHOTO, JBUXKYIIETO M CTAOMIM3UPYIOIIET0 0TOOpa, reorpapuieckoe
U DKOJIOTMUYECKOE BUA000pa30BaHWE, BIMSHUE  3JIEMEHTapHBIX (PAKTOPOB
SBOJIIOLIMM Ha TeHOMOH[ MOMYISIIHUK, (OPMUPOBAHUE MPUCIIOCOOIEHHOCTH K
cpene oOuTaHMs, KPYrOBOPOT BEIIECTB M TIPEBPAIIECHUS DSHEPrUU B
sKocucTeMax 1 buocdepe, apomrornus duocdepsr;

COBPEMEHHYIO OHOJIOTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY.

OOBSACHITBH: POJNb OWOJIOTHYECKUX TEOPHM, WJIEH, MPUHIIUIIOB, THUIOTE3 B
(hopMUPOBaHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOW KapTUHBI MUPA, HAYYHOTO
MHPOBO33pPCHUA; CAUHCTBO JKUBOH W HEXKHUBOU npupoabl, pOACTBO KHUBBIX
OpPraHM3MOB, HCIONb3ysd OMOIIOTMYECKHE TEOpWH,- 3aKOHBI U  TPaBHUIIA;
OTpULATCIIBHOC BJIUMAHUC QAJIKOI'OJId, HHUKOTHUHA, HAPKOTHYCCKUX BCIICCTB
Ha pa3BUTHE 3apojblllla YEJOBEKA; BIMSIHHUE MYTAarecHOB Ha OpPraHu3M
YEJIOBEKAa; B3aMMOCBSI3M OPraHU3MOB M OKPYKAIOIICH Cpeabl; TPUYHUHBI
HBOJIIOIIMM BUOB, 4YelOBEKa, Ouocdepsl, €IMHCTBA YEIOBEUECKUX pac,
HaCJICACTBECHHBIX u HEHACJIEACTBCHHBIX I/I3MeHeHI/H71, HACJICACTBCHHBIX
3a00/eBaHUN, TEHHBIX ©  XPOMOCOMHBIX  MYTalluid, yCTONYMBOCTH,
caMoperyjsinnu, caMopasBUTUA U CMCEHBI 3KOCHUCTEM, H€O6XOJII/IMOCTI/I Cco-
XpaHEHUs1 MHOTOOOpa3usi BUIOB;

yCTaHaB/IUBATh B3aMMOCBSA3M CTpPO€HUS U (QYHKIUN MOJEKYN B KIETKE;
CTpOCHHS ¥ PYHKIIHI OPraHOUIOB KJIETKH; TIACTUYECKOTO U DHEPTeTHYECKOTO
oOMEHa; CBETOBbIX M TEMHOBBIX peaklUuid (OTOCHHTE3a; IBUKYIIUX CHII
ABOJIIOLUY; TyTEH U HAIIPABJICHUH 3BOJIOLINHY;

peraTh 3aJa4 pa3HOM CJI0KHOCTH TTO OUOJIOTHH;



O COCTaBJIAITh CXEMBl CKpEUIMBaHMS, IyTEH IEepeHOoca BEUIECTB U DHEPIUU B
AKocHcTeMax (1N MUTaHUs, TUIIEBBIC CETH);

O OIMCHIBATh KJIETKH PACTEHUH M )KUBOTHBIX (IIOJ MUKPOCKOIIOM), OCO0el BHUIa
10 MOpPQOJOTHYECKOMY KPUTEPUIO,  3KOCUCTEMBl U arpo’KOCHCTEMBbI
CBOEU MECTHOCTH; TOTOBUTH U OMMCHIBATH MUKPOIIPENApPaThI;

O BBIABIATH MPHUCIIOCOOJIEHUSI OPraHU3MOB K cpele oOuTaHusi, apoMop¢o3sl U
UMOaJaNTallul y PaCTEHUM U KUBOTHBIX, OTJIMUYUTENbHbBIE IPU3HAKU KUBOTO
(y OTHmenpHBIX OPraHU3MOB), A0OMOTHYECKHE W OMOTHYECKHE KOMITOHEHTHI
9KOCHUCTEM, B3aUMOCBS3H OPraHU3MOB B SKOCUCTEME, HMCTOYHHUKH MYTarcHOB
B OKpY’Karollel cpezie (KOCBEHHO), aHTPOIIOTCHHbIE H3MEHEHMSI B 9KOCUCTEMAX
CBOETO PETHOHA;

O HccienoBaTb OMOJIOTMYECKHE CHUCTEMbl Ha  OHOJIOTMYECKUX  MOJENsAX
(axBapiyM);

O CpaBHHUBaTh OMOJIOTMYECKME OOBEKTHI (KJIETKH PACTECHWM, ’)KUBOTHBIX, TPUOOB
u OakTepuil, 5KOCUCTEMBI M arpo3KOCUCTEMBI), MPOLECCHl U sBJICHUS (0OMeH
BEIIECTB Y PAaCTEHUI U KUBOTHBIX; IUIACTUYECKUN U SHEPreTUUECKUN OOMEH;
doTocHMHTE3 H  XEMOCHHTE3; MHUTO3 M Meio03; Oecrmonoe M TOJOBOE
pa3sMHOXEHHE; OIUIOJOTBOPEHHE Y IIBETKOBBIX PACTEHUH M I03BOHOYHBIX
KUBOTHBIX; BHELIIHEE U BHYTPEHHEE OIUIOAOTBOPEHHUE; (OPMBI €CTECTBEHHOI'O
0TOOpa; UCKYCCTBEHHBIH M €CTECTBEHHbII 0TOOP; crIocoObl BUA00OOPa30BaHUS;
Makpo- U MMKpPOABOJIIOLIMIO; IYTH M HANpPAaBJIEHUS SBOJIIOLMM) U J€NaTh
BBIBO/Ibl HA OCHOBE CPaBHEHUS;

O QaHaIM3UpPOBaTh U  OLEHUBATh pa3JIMYHbIE TUIOTE3bl CYIIHOCTH >KHU3HH,
IPOUCXOXKACHUS JKMKM W UEJIOBEKa, YEJIOBEUECKUX pac, I100aJbHbIe
aHTPOIIOTEHHBIE M3MEHEHUsI B Omocdepe, ITHUECKHE aCHEKTHl COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTMYECKOI HaykKe;

O OCYWIECTBISTh CAMOCTOATENBHBIM  TOUCK OMOIOTHYECKOH HH(pOpMAIUU B
pa3MYHBIX HCTOYHHKAaX (y4yeOHBIX TEKCTaX, CIPaBOYHMKAaX, Hay4dHO-
MOMYJISIPHBIX HW3/IaHUSAX, KOMIIBIOTEpHBIX 0a3zax, pecypcax MHTepnera) u
MPUMEHSTH €€ B COOCTBEHHBIX UCCIIEOBAHUIX;

® HCHOJb30BaTh NpPHOOpPeTeHHbIe 3HAHMS M YMEHHUS] B IPAKTHUUECKON IESITENbHOCTU U

MTOBCETHEBHOM JKU3HU IS

O TPaMOTHOro 0(hOPMIICHUS Pe3yJbTaTOB OMOJIOTHYECKUX UCCIIEJOBAHUM;

o 000CHOBaHMS M COOJIIO/IEHUS MPaBUJ TOBEJIEHUS B OKpY’KalolLleil cpene, Mep
npoUIAKTUKN paclipoCTpaHeHUs BUPYCHBIX (B ToM uuciie BUY-undexuumn) u
Ipyrux 3aboieBaHMM, CTPECCOB, BPEIHBIX MPUBBIUEK (KypeHUE, aIKOTOJIU3M,
HapKOMaHHUs);

O OKa3aHWsd NEepBOM MOMOIIM MpPU MPOCTYAHBIX U JPYrux 3a00JIeBaHUSX,
OTpAaBJICHUH MUIIEBBIMUA IPOAYKTAMU;

O OmpefeNeHuss COOCTBEHHOM TMO3MLMU 10 OTHOUIEHHIO K HKOJIOIMYECKUM
npobiemMaM, OBEACHUIO B IPUPOAHOIL cpere;

O OIIEHKM DJTUYECKUMX acCleKTOB HEKOTOPBIX HCCJIEeNOBaHUN B obsactu
OMOTEXHOJIOTUHU (KIIOHUPOBAHUE, HCKYCCTBEHHOE OIIOA0TBOPEHHE).

Psan TpeGoBanumii peannzyeTcs 3a cueT GopMUPOBAHUS 00JIe€ KOHKPETHBIX YMEHUH.

TpeboBanue K ypoOBHIO NMOATOTOBKH — OOBSCHATH POJIb OMOJOrHYECKHX TeOpHii, THNOTe3 B
(hopMuUpOBaHMM HAYYHOTO MHUPOBO33PEHHUs] — HOCUT 0000IA0IIUIl XapaKTep U BKIIIOYAET B ce0s
CIIEYIOINE YMEHUS:

® BBIJCIATHh 00BEKT OMOJOTMUYECKOr0 UCCIEOBAHMS U HAYKH, U3yYarolie JaHHbIH 00BEKT;
OTIpe/IeTISATh TEMBI Kypca, KOTOPbIE HOCAT MUPOBO33PEHUYECKHIT XapaKTep;

OTJIMYaTh HayYHbIE METO/IbI, HCIIOJIb3yeMble B OMOIOTUH;
OIpeJIeNIATh MECTO OMOJIOTMH B CHCTEME €CTECTBEHHBIX HayK.
JIOKa3bIBaTh, YTO OPTaHU3M — €JMHOE LIEJOE;




OOBSICHATh 3HAUEHHWE ISl pa3BUTUS OMOJOTMYECKUX HAyK BBIJCICHHUS YpOBHEH
OpraHM3aluy >KUBOW TPUPOJBI;

00OCHOBBIBATh €JMHCTBO OPTaHUYECKOT'O MHPA;

BBIJIBUTaTh TMIIOTE3bl U OCYLIECTBIATh UX IIPOBEPKY;

OTJINYaTh TEOPHUIO OT TMIIOTE3BI.

TpeboBaHue K ypOBHIO TOJITOTOBKH — OOBSCHATH POJb OHOJOrMYECKUX TeOpHil, Meii,
IPUHUKIOB, THNIOTE3 B (GOPMHUPOBAHNU COBPEMEHHOI €CTECTBEHHO-HAYYHOIi KAPTHHBLI MUpa

— HOCHUT UHTETPATUBHBINA XapaKTep U BKIIIOYAET B Ce0s CIEAYIOINE YMEHHUS:

OIpeNIeNIATh IPUHAJIEKHOCTh OMOJIOTHUECKOro 00BEKTa K YPOBHIO OpraHU3aluy KHUBOTI0;
IIPUBOJIUTL TIPUMEPHI TPOSBICHUS HEPAPXUYECKOrO IPUHLHUIA OPraHU3alUUA  KUBOU
HIPUPOJIBI;

O0BSICHATh HEOOXOIMMOCTb BbII€JICHUS IPUHIIUIIOB OpraHU3aluy )KUBOM IPUPOJIBL;
YKa3bIBaThb KPUTEPUU BBIICIICHUS PA3IMYHBIX YPOBHEW OpraHU3aliy >KUBOU IIPUPOJBL;
OTJIMYaTh OMOJIOIMYECKHE CUCTEMBI OT OOBEKTOB HEKUBOU IPUPOIBI.

[IpencraBnenHas B pabouell mporpaMme MOCIeI0BaTENIbHOCTh TPEOOBAHUM K KaKIAOMY YPOKY
COOTBETCTBYET YCII0KHEHUIO IPOBEPSAEMBIX BUJIOB JAEATEIbHOCTH.



Ilepeyenb yueOHO-MeTOAMYECKOT0 OOecmeYeHH sl

OcHoBHas 1uTeparTypa:

1.3axapoB B.b., MamonToB C.I"., Conun H.W. O6mas 6uonorus 10 knacc. ITpodunbHbrii
ypoensb. Y. 1 /Ilox pen. mpod. B.b. 3axaposa. — M.: [poda, 2010.

2.3axapo B.b., MamontoB C.I'., Connn H.M. OOmas 6umonorus 11 kmacc. [Ipodunbueiii
yposenb Y. 2/TTox pen. npod. B.b. 3axaposa. — M.: [poda, 2010.

3.pabounn terpaau: Cyxosa T.C., Koznosa T. A., Connn H.U. O6mas 6uomnorus. 10-11k.:
pabouas TeTpanpb K yueOHuky. — M.: JIpoda, 2012. — 171c.

MeToauveckue nMocooOust AJisl y4UTeJIA:

1. Kosznoa TA. Meroanueckre peKOMEHAIMU IO UCIIONIb30BaHuI0 yueOHuKa B.b. 3axaposa,
C.I''. MamonrtoBa, H.M. Conmna «OOmas Owosorus. 10-11 kimaccel» Tpu H3yUYCHHUH
Ouosioruu Ha 6a30BoM U popuIsLHOM ypoBHE. — M.: [Ipocda, 2010. — 48c.

2. Kosnosa TA. O0mias 6uonorust 10-11 kmaccel. Metonunyeckoe nocodue xk yueoHuky B. b.
3axapoBa, C. I'. MamonroBa, H. 1. Connna «O6mas Ouonorus». — M.: [Ipocda, 2011. —
224c.

3. Tlporpammbl misi  00meoOpa3oBaTenbHBIX yupexaeHuid. [IpupongoBenenue. S5 Kiacc.
buomorus. 6 11 xnaccel. — M.: JIpoda, 2009. — 138 c.

4. COopHUK HOpMATHBHBIX JOoKyMeHTOB. buonorus /Cocr. 3.J1. [Inenpos, A. I'., ApkaabeB. —
M.: Jlpoda, 2010.

Cnucok urepaTypbl ISl yYUTeJs:

1 baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbuioil cpaBo4yHuK Ass
IIKOJIFHUKOB U TOCTYMAONMX B By3bl. — M.: JIpocda, 2011.

2. bomrosa U. B. C6opuuk 3amay mo OOmield OMoIoruu A MOCTyHaloUuX B BY3bl. — M.:
«Onukce 21Bex» «Mup u obpazoBanuey, 2012.

3. KosznoBa T.A., Kyumenko B.C. buonorus B Tabmumax 6-11 kmaccel. CropaBodHoe
nocobwue. — M.: lIpocda, 2010.

4. Tlumeno A. B., IlumenoBa M.H. buonorus. /lunaktudyeckue MaTepuaybl K pasleiny
«O6mas 6uonorus». — M.: «MzgarensctBo HI DHAC», 2007.

5. PeOpoga JI.B., IIpoxoposa E.B. AktuBHble (opMbI 1 MeTO1bI 00yueHus Ouosoruu. — M.:
[Tpoceemenue, 2008.

6. ®pocun B.H., CuBornazos B.1. ['oToBuMcs K €IMHOMY TOCyJapCTBEHHOMY 3K3aMEHY:
Oo6mas 6uonorus. — M.: Ipoda, 2010. — 216¢.

Cnucok aurepaTypsl 1Jist 00y4arOIIMXCS .
1. barye A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonpmioil cripaBouYHUK it
HIKOJIBHUKOB U MOCTYMaoUMX B By3sl. — M.: JIpoda, 2011.
2. ®pocun B.H., CuBornazo B.. 'oToBUMCS K €IMHOMY TOCYAapCTBEHHOMY JK3aMCHY:
O6mas 6uonorus. — M.: lpoda, 2012. -216c¢.

JlonoJIHUTeIbHAS JIUTEPATYPa AJI YYUTes:

1. AmnacracoBa JLII. O6mas Ouonorus. Junaktudeckue marepuansl. — M.: Benrtana-I'pad,
2010.- 240c.

2. buonorus: mkonsHbI Kypc. — M.: ACT-ITPECC, 2000. — 576 c: wi.- («YHUBepcanbHOE
yueOHoe mocodue).

3. UBanoBa T. B. COopHuk 3amanHuii 1o oOwmed Ouomoruu: mnocodue sl y4aluxcs
obmeoOpaszosar. yupexaenuid /T.B. MsanoBa, I'. C. KammunoBa, A.H.Msrkosa. — M.:
[Ipocsermienue, 2012.

4. Koznosa T.A. Konoco C.H. [Qunaktuueckune KapTOYKHU-3aJaHUS O OOmIeH OMOJIOTHH. —
M.: Uznatenbckuit om «"enmxep», 2012. — 96¢.



o

Jlepuep I'. M. O0mmas 6uonorus. [loypounsie TecTsl U 3ananus. — M.: AkBapuym, 1998.
Cyxosa T.C., Koznosa T.A., Connn H. 1. O6mas 6uonorus. 10-11 xi.: paboyast Terpaab K
yueOHuKy. — M.: [Ipoda, 2012. -171c.

O6mas O6mwonorus: Yue6. mia 10-11 xin. ¢ yrioy6:n. m3ydenwem Ouosnoruu B mk. /JI.B.
Briconkas,CM. I'marones, ['M. piMumun u np.; nox pexn. B.K. Illymuoro u ap. — M.:
[Tpoceemenue, 2009. — 462 c.

PaGouas mporpaMMa He HCKIIIOYAaeT BO3MOXKHOCTH HMCIOJB30BAHMS JAPYroil JHUTEpaTyphl B
paMkax TpeboBaHuil ['ocynapcTBEHHOTrO CTaHaapTa MO OUOJIOTUU:

MULTIMEDIA — nonnepxka kypca «O0mast Onosnorus»,

JlaGopaTopHbIii npakTUKyM. buomorus 6-11 kmacc (yueOHOE 3JIEKTPOHHOE H3JaHUE),
PecniyOnukanckuii mynptuMenna mentp, 2010;

Bbuonorus 9 knacc. OOmme 3aKOHOMEPHOCTH. MyJIbTUMEIUIHHOE TPUIIOKEHUE K YIEOHUKY
H.N.Conuna (anekrporHoe yuebHoe u3nanue), Jpoda, dusukon, 2009;

ITongroroeka k EI'D mno Ouomorum. DyekTpoHHOe ydeObHoe wu3nanue, Jlpoda,
®uzukon,2012;

Jla6opatopust KJIETKA;
Jlaboparopus '[EHETUKA;
Jla6oparopust OKOCUCTEMBI,

Caiitel B UHTEpHET:

Www.bio.1september.ru — razera «buonorus» - npuioxeHue K «1 ceHTIOps»;
WWW.bi0.nature.ru — Hay4Hble HOBOCTH OHMOJIOTHH;

www.edios.ru — Dittoc — HEHTP AUCTAHIIMOHHOTO 00pa30BaHUs;

www.km.ru/education - yueGHbIe MaTepualibl U ciioBapu Ha caiite «Kupwnt u Medoauii».
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