IL1an moaroroBku K EI'D mo 6nosiornn

IHosicHUuTeIbHAA 3aNMCKA

Pabouast mporpamMma 1711 KOHCYJIBTaTHBHBIX 3aHATHH 110 EI'D mo Guonoruu moctpoeHa Ha OCHOBE:

1.  3axona P® «O6 obpazoBanuu B Poccuiickoit @eneparm» Ne 273-03 ot 29.12.2012 r.;

2.  ®epepanbHOro rocylIapCTBEHHOr0 00pa30BaTENIbHOTO CTaHAapTa O0IIero 00pa3oBaHUs, YTBEPKICHHOTO
[Tpuka3zom MunuctepcTBa obpasoBanusi U Hayku Poccuiickoit deneparnu ot 17 gekabps 2010 Ne 1897 «O6
YTBEPKACHUH  (eAepalbHOrO TOCYIapCTBEHHOrO0 00pa30BaTelNbHOIO CTAaHIapTa OCHOBHOTO OOMIEro
o0pa3oBaHUs;

3.  IlucemoMm MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit @enepanuu ot 12 mas 2011 r. Ne 03-296
«O06 opraHuzanuM BHEYPOUYHOH JAEATENbHOCTH Tpu BBeAeHMH DeaepaqbHOrO0  TroCyAapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAapTa 00IIEro 00pa30BaHUSY.

4.  CanutapHO-31MAEMHOIOrHUeCKUMHU IpaBuiaMu U HopMatuBamu CAHIIuH 2.4.2.2821-10 "Canurapso-
SNUAEMUOJIOTHYECKHE TpeOOBaHUS K YCIOBUSIM U OpraHu3alud oO0ydeHHss B 00111e00pa30oBaTENIbHBIX
YUpeKACHUAX'", YTBEP)KACHHBIE IIOCTAHOBJIECHHEM TIJIABHOTO T'OCYAApCTBEHHOTO CaHU-TAPHOTO Bpaua
Poccutickoit @eaepanmu ot 29 nexadps 2010 r. Ne 189, 3apeructpupoBannsie B Munrocte Poccun 3 mapta 2011
r. N 19993 u IlocranoBinenue I'1aBHOro rocy-1apcTBEHHOIO caHUTapHOro Bpauya Poccuiickoit @enepauuu ot
24.12. 2015 Ne81 «O BHecenuu uzmenennii Ne 3 B CanlluH 2.4.2.2821-10 «CaHuTapHO-31IHAEMUOJIOTHYECKUE
TpeOOBaHUS K YCIOBUSM M OpraHU3alUU 00Y4YEHUs, COIepKaHMs B 0011e00pa30BaTeIb-HbIX OPTaHU3AIHIX)

5. TpeOoBanuii Kk pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOT'O OOMIETO
oOpa3oBaHMs, MpeACcTaBIeHHbIX B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIApPTE OCHOBHOTO
o01mero oopa3oBaHus;

Ha ypoxax Omonormm B 10-11 kilacce HEITOCTaTOYHOE KOJIMYECTBO YaCOB OTBEICHO IS THIATEIHHOM
oTpaboTKU 3HAHUI U yMeHUil 6a30Boro ypoBHs. C 3TOH LebI0, IPU MPOBEIACHUH TPYIIOBLIX 3aHATHII 0coboe
BHHUMaHHUE 11€JecOo00pa3HO yIEIUTh NMOBTOPEHUIO U 3aKpEIUICHHI0 Haubosiee 3HAUMMbIX U Haubosee ciabo
yCBaMBAEMbIX UIKOJIBHUKAMH 3HAHUW M3 OCHOBHOM IIKOJBI, HM3y4aeMbIX Ha 3aKIIOYUTEILHOM JTare
OMOJIOTHYECKOTO O00pa3oBaHMs: O KIAacCH(PHUKAMKM OPraHUYEeCKOTO MHpa, €ro HCTOPUYECKOM pa3BHTHH,
OCOOCHHOCTSIX CTPOCHHUS U KU3HEICSATENbHOCTH OPraHU3MOB Pa3HBIX IAPCTB KUBOM MPUPOIBI, a TaK XKe
BOTIPOCOB JKOJIOTMH, OHTOTCHE3a, CEJIEKIUH, KICTOYHOH, SBOJIOLMOHHONW, XPOMOCOMHON TEOpHUH, BOIIPOCOB
aHTpororeHe3a, Kpome Toro, nmpu M3y4yeHHMM COOTBETCTBYIOIMX pa3feiioB cielyeT oOpaTUTh BHMMaHHUE Ha
(dbopMHUpOBaHKE Y yJalIUXCsl YMEHUH paboTaTh ¢ TEKCTaMH, PUCYHKaMH, HIUTFOCTPHPYIOIMMH OHOJIOTHYECKHE
OOBEKTHI U MPOLIECCHI.

Y4auTeIBast pe3yIbTaThl aHAIN3a SK3aMEHYEMBIX Ha MPOTSHKEHUH HECKOJIBKHX JIET TIpU oarotoBke kK EI'D
cleayer oOpaTWTh BHMMaHUE Ha 3aKpelUIeHHMe MaTepHaja, KOTOPBIH €KEroJHO BbBI3bIBAET 3aTpPyIHEHMS:
XMUMAYECKash OpraHnu3alus KIETKH;,; OOMEH BEIIEeCTB M MPEBPAIICHUE YHEPTUHU; HEMpOTryMopallbHas PeryIIsiius
(U3MOJIOTMYECKUX TPOLIECCOB, TMPOTEKAOLUIMX B OpraHU3ME YEeJIOBEKa; CIOCOObl BHJI000pa30BaHUS;
OTIpeJieNIeHUe JBIKYIIUX CHJI M Pe3yJIbTAaTOB DBOJIOIHH, ITyTeH M HANpaBIICHUI HBOJIOIMOHHOTO IIpOIIecca,
apoMop(}o3bl Y KOHKPETHBIX I'PYII OPraHU3MOB; OCOOCHHOCTH MHUTO3a M MeH03a, (POTOCHHTE3a U XEMOCUHTE3a,
OuoreoreHo3a 1 arporieH03a, XapakTepUCTHKA KIIACCOB TTOKPBITOCEMEHHBIX PACTEHUH, TO3BOHOYHBIX KHBOTHBIX.

Ocoboe BHMMaHUE clenyeT yAeluTh (GOPMHUPOBAHUIO Y MIKOJIBHUKOB YMEHUN OOOCHOBBIBATH CYITHOCTb
OMOJIOTHYECKUX MPOIIECCOB U SIBJICHUHN, HACIEACTBEHHOCTH U U3MEHUYNBOCTH, HOPM H TIPABUJI 3I0pPOBOTO 0Opasza
KHM3HH, TTOBEJICHHS YeJIoBeKa B NMPHUPOJIE, MOCIEACTBUNA INT00ANbHBIX U3MEHEHUH B Ouocdepe; ycTaHaBIUBATh
€IMHCTBO M ABOJIOIIUIO OPTaHMYECKOTO MHPA, B3AUMOCBS3b CTPOSHUS U (YHKINH KIIETOK, TKAaHEH, OpraHu3Ma u
OKpyKalollel  cpeipbl; BBIABIATH INPUUYMHHO-CIEACTBEHHBIE CBSI3W B Npupozae; (hopMyaupoBathb
MHPOBO33PEHYECKHE BBIBO/IbI HA OCHOBE 3HAHUI OMOJIOTUYECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH.

B Xxone rpynmoBbIX 3aHATUH CleayeT yIAeNATh OOJbIloe BHUMaHUE (OPMHPOBAHUIO IMPEIMETHOM
KOMITETEHTHOCTH (TIPUPOJOOXPAHHOM, 30pOBbECOEPETAIONICH, HCCIeq0BATENBCKON), (OPMHUPOBAHUIO Y
yJaluxcs yMeHUil paboTaTh ¢ TEKCTOM, pUCYHKAMHU, CXeMaMH, U3BJIEKaTh U aHATM3UPOBATh HH(DOpMAIUIO U3
pa3U4YHBIX UCTOYHUKOB. ChopMUpOBaTh YMEHHE YETKO M KPATKO, 0 CYIIECTBY BOIIPOCA MMMCbEMEHHO M3JIaraTh
CBOU MBICJIM TIPY BBIITOJHEHUHU 33JJaHUN CO CBOOOIHBIM pa3BEPHYTHIM OTBETOM.

Kypc paccunran Ha yuamuxcs 11 knaccos. 3ansatus npoBoastcs 1 pa3 B Heaenro no 2 gacy. Kypce paccunrtan Ha
1 rox, Bcero 68 4acos.

B kxadecTBe TekyIiero KOHTPOJISI 3HAHUK ¥ YMEHUH ydaImuxcs IPeayCMOTPEHO MPOBEICHUE MTPOMEKYTOUHOTO
TECTUPOBAHUS O MPOMICHHBIM TeMaM, HTOTOBasi IPOBEPKa 3HAHUHN — B BUJIC BHITIOJIHEHUS IEMOHCTPALIMOHHBIX
BapuaHToB EI'D 3a Tekymuii 1 mpomeammn rou.



Heasn: [loaroroska k ycnemno# cnaun EI'D yuamumxcs 11 knacca.

3agaun:
. MOBTOPUTh M 3aKpPENUTh HamboJee 3HAYMMBIE TEMbl M3 OCHOBHOHM IIKOJBI HM3ydaeMble Ha
3aKJTIOYUTEILHOM 3Tare 001Iero OM0I0rHIECKOT0 00pa3oBaHus;
o 3aKpEnuTh MaTepuai, KOTOPbIN €XEeroHO BbI3bIBaET 3aTpyAHeHus npu caaye EI'D (Meroauueckoe

mucbMo «OO0 wucmonb3oBaHUM pe3yibTaroB EI'D B mpernogaBaHuy OHONOTHH B 00pa3oBaTENIbHBIX
YUPEKISHUSIX CpeaHero (TI0JHOTro) 00IIero o0pa3oBaHus);

. dbopMupoBaTh y yuamuxcs yMeHHS paboTaTh C TEKCTOM, PUCYHKaMH, CXeMaMH, W3BJIEKaTb U
aHATM3UPOBATH HHPOPMAIINIO U3 PA3IUIHBIX HCTOYHUKOB;
. Hay4MTbh YETKO U KPATKO, 10 CYIIECTBY BOIPOCA MUCbMEHHO U3JIaraTh CBOM MBICIIU IIPH BBIIIOJIHEHUH

3aJlaHui CO CBOOOIHBIM Pa3BEPHYTHIM OTBETOM.

TpeOoBaHMsi K YPOBHIO NOATOTOBKH YYaIIUXCH

B pesynbpTaTe uzydeHus kypca y4€HUK JI0JDKEH

3HATH/IOHUMATD:
° IIPpHU3HAKU 6I/IOJIOFI/I‘-IGCKI/IX OG'LCKTOBZ JKMBBIX OPpTaHHU3MOB; 'CHOB U XPOMOCOM; KJICTOK U OpraHN3MOB
pacTeHuii, >KMBOTHBIX, IpUOOB M OaKTepuil; MOMYNALMNA; SKOCHUCTEM U arposkocuctem; Ouochepsr;
pacTeHUi, )KUBOTHBIX U TPUOOB CBOETO PETHOHA;
. CYLIHOCTh OHOJIOTMUECKHX TMPOILIECCOB: OOMEH BEUIECTB W MPEBpAIllCHUs HSHEPrUH, IUTAHHE,
JbIXaHWUE, BBIJCJIICHHE, TPAHCIOPT BEIIECTB, POCT, Pa3BUTHE, PA3MHOXKEHHE, HACIEICTBEHHOCTh U
W3MEHUYUBOCTb, PETYISUsS >KU3HEACATEIbHOCTH OpPraHu3Ma, pa3ApakKUMOCTh, KPYrOBOPOT BEIIECTB U
MMpEeBpalICHUA SOHCPIUH B OKOCUCTEMAX ]

. 0COOEHHOCTH OpraHM3Ma uYeJIOBEKa, €ro CTPOEHMs, >KU3HEIESITEIbHOCTH, BBICIIEH HEPBHON
JESATEIbHOCTH U IIOBEJICHNUS;

yMeThb:
. OOBSICHATB: POJIb OMOJIOTHH B POPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPa, B

MPAKTUYECKON JESATEIBbHOCTH JIFOJICH W CaMOro Y4YEHHKA; POJCTBO, OOIIHOCTh MPOMCXOXKICHHS U
SBOJIIOLIMIO PACTEHUN W KMBOTHBIX (Ha MPUMEpPE COMOCTABIIEHUS OTIEJIbHBIX TPYIIN); POJb Pa3IUYHbIX
OpPTraHU3MOB B )KH3HH Y€JIOBEKa U COOCTBEHHOH JIEATEILHOCTH; B3aMMOCBSI3M OPTaHU3MOB U OKPYXKArOIIEH
CpelIbl; OMOJIOTUIECKOT0 Pa3HOOOpa3us B COXpaHEHUH OMOC(Ephl; HEOOXOAUMOCTh 3alIUThI OKPYKAFOIIEH
Cpelbl; POJCTBO YENOBEKAa C MIEKOMUTAIOIIMMU >KUBOTHBIMH, MECTO MU POIIb YEJIOBEKAa B IPUPOJIE;
B3aMMOCBSI3M YEJIOBEKA M OKPYXKAIOIIEH Cpebl; 3aBUCHMOCTb COOCTBEHHOTO 3I0POBBS OT COCTOSHUS
OKpYy)Xarollel cpeibl; MPUYHHBI HACIEICTBEHHOCTH W W3MEHYHBOCTH, MPOSBICHUS HACIEICTBEHHBIX
3a00JIeBaHN, IMMYHHUTETA Y Y€JI0BEKa; POJIb TOPMOHOB U BUTAMHHOB B OpTaHH3ME;

. pacrmo3HaBaTh U ONMKUCHIBATh: Ha TAOIUIIaX OCHOBHBIE YaCTH U OPTAaHOUBI KIIETKU, OPTaHbl U CUCTEMBI
OpraHoB YCJIOBCKA, HAa JXUBBIX 00BEKTaX U Ta6J'II/IIIaX Opratbl BETKOBOT'O PAaCTCHUS, OpraHbl 1 CUCTCMBI
OpPraHOB >KMBOTHBIX, PACTEHHUS Pa3HBIX OT/EJOB, KUBOTHBIX OTIENbHBIX THIIOB M KJIAcCOB; HauOolee
PacrpoCTpPpaHCHHBIC PACTCHUA U KHUBOTHBIX CBOEH MCCTHOCTHU, KYJIBTYPHBIC PACTCHHA W AOMAIIHUX
KUBOTHBIX, CheI0OHBIE U ATOBUTHIE TPHOBI, OMTACHBIE /JIS1 YETIOBEKa PACTEHUS U )KUBOTHBIE;

. BBISIBJISTh H3MEHYHBOCTh OPTAaHU3MOB, MPHUCIIOCOOJICHUS OPTaHW3MOB K Cpelie OOWTaHWsS, THIIBI
B3aMMO/ICHCTBUS Pa3HBIX BUJIOB B IKOCHUCTEME;

. CpaBHHBATh OMOJIOTHYECKUE OOBEKTHI (KICTKH, TKAHHW, OPTaHBl M CHCTEMBI OPTaHOB, OPTAHHU3MBI,
MIpeICTaBUTENEH OTIEIbHBIX CHCTEMATHUECKHX TPYIII) U JIeaTh BEIBOJIBI HA OCHOBE CPABHEHHS,

. OTIPEICIIATh IPUHAICIKHOCTH OMOJIOTHYECKUX 00BEKTOB K OTIPE/ICIICHHOW CHCTEMaTHIEeCKON TPyIITe
(xmaccuduxarms);

. aHAJIM3MPOBATh W OICHUBATH BO3JACHCTBHE (PAaKTOPOB OKPYXKAIOMICH Cpenbl, (GaKkTOpOB pPHCKA Ha

3JI0pOBbE, MOCIEACTBUMA JEATEILHOCTH YelIOBeKa B KOCHUCTEMaX, BIMSHME COOCTBEHHBIX MOCTYIMKOB Ha
KUBBIE OPTraHU3MbI U YKOCHCTEMBI;

. MIPOBOJIUTH CAMOCTOSATENBHBIN MOUCK OMOJIOrHYeckoi MHPOPMALIMU: HAXOJUTh B TEKCTE y4yeOHUKa
OTJIMYUTEIbHbIE TPU3HAKU OCHOBHBIX CHCTEMATUYECKUX TPYII; B OHOJOTHYECKHX CJIOBapsAX U
CIPAaBOYHMKAX 3HAYEHUS OHOJOTMYECKUX TEPMHHOB; B pa3IMYHBIX HCTOYHHUKAX HEOOXOAUMYIO
MH(OPMAILIHIO O KHUBBIX OpraHu3Max (B TOM YHUCJIE C UCIOIb30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTUH).

Conep:xanue Kypca (68 yaca, 2 yaca B HEJIEIIO)
Tema 1. Buosorusi — Hayka o *KuBoif npupoae. MeToabl HAYYHOr0 MO3HAHMA (2 yac)

1.1. buonorus kak Hayka, €€ JOCTHI)KCHHS, METOJIbI MO3HAHWs YXUBOW NpHpoAbl. Poib Ouosoruu B
(bopMHpPOBaHNN COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MUPA.



1.2. VYpoBHeBas opranuzauuss u HBoiolus. OCHOBHbIE YPOBHM OpraHU3allUd >KUBOM IIPUPOJIBIL:
KJICTOYHBIA, OPraHU3MEHHBIN, MMOMYJIAIIMOHHO-BHIOBOM, OMOTeoIieHOTHIeCKui, OnochepHbrii. buonornueckue
cucrembl. O01IMe TPU3HAKU OMOIOTHYECKUX CHCTEM: KIIETOYHOE CTPOEHUE, 0COOCHHOCTH XMMUYECKOT'0 COCTaBa,
OOMEH BEIIEeCTB U MpEeBpallleHHs HHEPruH, TOMEeocTa3, pa3fpaKUMOCTb, JABH)KEHHE, pPOCT U Pa3BUTHE,
BOCIIPOU3BE/ICHUE, SBOJIIOIIUSL.

Tema 2. KiteTka kak Onosiornyeckasi cucrema (12 gac)

2.1. CoBpeMmeHHas KJIETOYHAs TEOPHsl, €€ OCHOBHBIE MOJIOKEHUS, POJib B YOPMUPOBAHUM COBPEMEHHOU
€CTECTBEHHOHAy4YHO! KapTUHBI MUpa. Pa3BuTue 3HaHUM 0 KieTKe. KileTouHOoe CTpOeHHE OpraHu3MOB — OCHOBA
€MHCTBA OPraHUYECKOI0 MUPA, 10KA3aTEIBCTBO POACTBA )KUBOM MPUPOIBI

2.2. MHorooOpasue KieTok. IIpokapuoTnueckue © 3IyKapuoTHdeckue KiIeTKu. CpaBHUTENIbHAs
XapaKTepUCTHKA KJIETOK PAaCTeHUH, )KUBOTHBIX, OakTepuii, rpu0oB.

2.3. XuMHYEeCKHi cocTaB KJIETKH. Makpo- U MHUKPORJIEMEHTHI. B3auMOCBsI3b CTpoeHUS U (yHKUIUIH
HEOPraHUYECKUX M OPraHMYecKuX BelecTB (OelIKOB, HYKJIECMHOBBIX KHUCIOT, YIJIeBOAOB, JuNuaoB, ATD),
BXOJAIIMX B COCTAB KJIETKU. POJIb XMMUUECKUX BEIIECTB B KJIETKE U OPraHU3Me YEJIOBEKa

2.4. Crpoenue KIeTKU. B3auMocCBs3b CTpoeHUs U (PYHKIMI YacTel 1 OpraHOUI0B

KJIETKH — OCHOBA €€ 1IeJIOCTHOCTH

2.5. OOMeH BelIecTB W MPEBpAIllCHUs SHEPTUU — CBOMCTBA JKUBBIX OPraHU3MOB. DHEPreTHYECKHH U
IJIaCTUYECKUN 0OMEH, UX B3aUMOCBA3b. CTaiuu 3HepreTuyeckoro ooMeHa. bpoxenue u npixanue. @oToCUHTES,
€ro 3HaueHue, Kocmuueckas poisib. Paspl poTocuHTe3a. CBETOBBIE M TEMHOBBIE PeakIMH (OTOCHUHTE3a, UX
B3aMMOCBsI3b. XeMocuHTe3. Poib xeMocHHTE3npyromux OakTepuii Ha 3emiie

2.6. T'enernueckas uHpopManus B KieTKe. ['eHbl, TeHETMUECKUNA KOJ M €ro cBOWCTBA. MaTpHUUHBIHA
XapakTep peakiuii OnocuHTe3a. buocuHTe3 0eKa U HYKJICHHOBBIX KHCIIOT

2.7. Kierka — reHeruyeckas €IMHMIIA XUBOTO. XPOMOCOMBI, UX cTpoeHue (dhopMa U pa3Mepbl) U
¢bynkuuu. Yncao XpoMocoM U UX BUAOBOE MOCTOSTHCTBO. COMAaTHYECKHE U MOJIOBBIE KIETKU. JKU3HEHHBIN ITHKIT
KJIeTKU: uHTepdaza U MuUTO3. MUTO3 — JeJeHHe COMaTHYeCKHX KJeTok. Meiio3. da3pl MuTO3a M Meio3a.
Pa3BuTue 10I0BBIX KIETOK Y pACTEHUN U )KUBOTHBIX. J[€JIeHHE KIIETKH — OCHOBA

Tema 3. Opranusm kak Ouosiornyeckas cucrema (16 gacon)

3.1. Pa3HOOOpa3zue OpraHu3MOB: OJHOKIETOYHBIE M MHOTOKIJIETOYHBIC, aBTOTPO(BI, TeTEPOTPOQHI.
Bupychl — HekeTouHbIe (hOPMBI KU3HH

3.2. BocmpousBeneHue opraHu3mMoB, ero 3HadeHwe. CrnocoObl pa3MHOXKEHHS, CXOACTBO W pa3lnyHe
MOJIOBOTO M OECIooro pasMHokeHus. OTIOMOTBOPEHUE Y IIBETKOBBIX PACTCHUI M MO3BOHOYHBIX JKUBOTHBIX.
BHemrHee v BHyTpeHHEe OILI0I0TBOPEHUE

3.3. OwnTOreHe3 u MpUCYIIUE EMY 3aKOHOMEPHOCTH. DMOPHUOHATBHOE U MOCTAMOPHOHATEHOE Pa3BUTHE
opranu3mMoB. [IpH4nHbBI HApYIIIEHUS Pa3BUTHS OPTaHU3MOB

3.4. T'enermka, ee 3amauu. HaclieCTBEHHOCTh W HM3MEHUMBOCTH — CBOMCTBA OPraHU3MOB. METOIBI
reHeTuk. OCHOBHBIE TEHETHYECKHE TMOHSATUS M CHUMBOJMKA. XPOMOCOMHAs TEOpHUs HACIEIACTBEHHOCTH.
CoBpeMeHHBIE PECTABIICHUS O TeHE U TEHOME

3.5. 3aKkoHOMEpPHOCTHM  HACIEACTBEHHOCTH, HX  I[UTOJOTMYECKHE OCHOBBL.  3aKOHOMEPHOCTH
HACJICJIOBaHMS, YCTAaHOBJICHHbIE [. MeHzaeneM, WX IUTOJOTHYECKHE OCHOBBI (MOHO- W JH-THOPUIHOE
ckpemuBanue). 3akonbl T. MopraHa: CIEIUICHHOE HACJIeOBaHHE NMPU3HAKOB, HAPYIICHHUE CIIETIICHUS TE€HOB.
I'eneruka mona. HacnepoBaHue NpuU3HAKOB, CUEIUICHHBIX C MOJIOM. B3anmopeiicTBue reHoB. ['eHOTHN Kak
[[eJIOCTHas cucTema. ['eHeTuka denoBeka. MeToabl M3yueHHUs TeHETHKH 4YelloBeKa. PellieHne TeHeTHYecKuX
3amad. CocTaBIeHUE CXEM CKPEIIMBAHUS

3.6. 3akoHOMepHOCTH M3MeH4YHBOCTU. HeHacnencTBenHas (MoauduKalMoHHas) U3MEHUYUBOCTh. Hopma
peaknuu. HacneacTBeHHAss M3MEHYMBOCTh: MYTAIllMOHHAS, KOMOWMHATHBHAS. BHUIBI MyTalwii U WX TPUYIHHEL.
3HaueHue U3MEHYUBOCTH B KU3HH OPTaHU3MOB U B SBOJTIOIIUN

3.7. 3HaueHMe TEHETWKW MJs MeaunuHbl. HacneacTBeHHbIE OOJE3HW YEIOBEKa, WX TPUYUHBI,
npodunaktuka. BpenHoe BiaMsSHUE MyTareHOB, aJKOTOJsl, HAPKOTHKOB, HUKOTHHA Ha T€HETUYECKUH ammapar
KJICTKH. 3alllATa CPEIbI OT 3arps3HCHHS MyTareHaMH. BBISBIICHHE HCTOYHUKOB MYTareHOB B OKPYXKAIOMICH cpeie
(KOCBEHHO)H OIIeHKa BO3MOKHBIX MOCIICJICTBUI UX BIHSHIS Ha COOCTBEHHBIH OpraHU3M

3.8. Ceneknus, ee 3agaun U NpakTuueckoe 3HaueHune. Bximag H.M. BaBunoBa B pa3BUTHE CENEKINU:
y4eHHUE O IIEHTpaxX MHOT000pasusi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHUI; 3aKOH TOMOJIOTHYECKHX PSIOB B
HACJIEICTBEHHOM M3MEHYUBOCTU. METOAbI CeNIEKIUN U UX TeHETHUYECKHE OCHOBBL. MeTo/bl BhIBEICHHS HOBBIX



COpPTOB PpACTEHM, MOPOJ JKUBOTHBIX, IITAMMOB MHKPOOPTaHM3MOB. 3HA4€HHE TIE€HETHKU MJI CEJEKIUH.
bronorndeckne 0CHOBBI BBIPAIIMBAHUS KYJIbTYPHBIX PACTCHUH U IOMALIHUX KUBOTHBIX

3.9. buorexHoinorus, ee HamnpasiacHUs. KineTodHas M Te€HHas WH)KEHEpHs, KJIOHUpoBaHue. Poub
KJICTOYHOM TEOpPUM B CTAHOBJIEHUM U PAa3BUTHUHM OMOTEXHOJIOTMH. 3HAYEHUE OMOTEXHOJOTHM AJS PAa3BUTHUA
CEJIEKIIUH, CEITBCKOT0 X035IMCTBA, MUKPOONOIOTHUECKOM MPOMBIIUIEHHOCTH, COXpAaHEHUsI TeHO(DOHA TITaHEeTHI.
OTHYECKUE acleKThl HEKOTOPBIX HCCIIEAOBAHUM B OMOTEXHOJOIMM (KJIOHHPOBAHUE YEIOBEKAa, HAalpaBJIEHHBIE
W3MEHEHUS TeHOMA)

Tema 4. Cucrema 1 MHOroo0pa3zue opranu4eckoro mupa (16 gacos)

4.1. Mmuoroobpasue opranusmoB. 3HaueHue pabor K. Jlumnwes u XK.-b. Jlamapka. OcHOBHBIE
CUCTEMAaTHUYECKUE (TAaKCOHOMUUYECKHE) KaTErOPUU: BU, PO, CEMEICTBO, OTps (OPAIOK), Kilacc, TUIL (OTAeN),
L[aPCTBO; UX COMOJYMHEHHOCTb

4.2. IlapctBO OakTepuil, CTpOEHHE, KUZHEAEATEIBHOCTb, Pa3MHOXKEHHE, pOJIb B Ipupoje. bakrepun —
BO30ynuTenn 3a00JIeBaHUN pACTEHUM, >KMBOTHBIX, 4ejoBeka. [Ipoduaktuka 3aboneBaHMi, BBI3BIBAEMbBIX
OakTepusMu

4.3. IapctBo rpubOOB, CTpOeHHE, XU3HEAEATEIbHOCTh, pa3MHOXKeHHe. Vcmonb3oBaHue rpubOB Ui
MIOJIy4€HUs IPOJYKTOB MMUTAHUS U JIeKapcTB. Pacrio3HaBaHUe CheJOOHBIX U SAOBUTHIX IpuOOB. JInmmaiHuky, ux
pa3zHooOpaszue, 0COOEHHOCTH CTPOCHHUS U KU3HEACSITeNbHOCTU. Polb B mipupo/ie TpuOOB U JTUIIAHHUKOB

4.4. llapctBo pacrenuii. CtpoeHue (TKaHH, KJIETKH, OpPraHbl), *KU3HEAEATECIbHOCTh W Pa3MHOXKEHUE
pPacTUTENHLHOTO OpraHu3Ma (Ha mpuMepe MOKPHITOCEMEHHBIX pacTeHuil). PaciosHaBanue (Ha pUCyHKax) OpraHoB
pacTeHui

4.5. MmuorooOpa3ue pactenuil. OcHOBHbIE OTHAEIBbl pacTeHuil. Kiacchl MOKpPBITOCEMEHHBIX, POJb
pacTeHuil B IPUPOJIE U )KU3HU YEIOBEKA

4.6. IlapcTBO >kMBOTHBIX. OJJHOKJIETOUHbIE 1 MHOTOKJIETOYHbIE KUBOTHBIE. XapaKTEPUCTHKA OCHOBHBIX
TUNOB  OECIIO3BOHOYHBIX, KJIACCOB  WIEHUCTOHOTUX. (OCOOEHHOCTH CTPOEHHUS, IKHU3HEAEATEIbHOCTH,
Pa3MHOXKEHUS, POJIb B IPUPOJE U KUZHU YeTIOBEeKa

4.7. XopIoBbI€ JKMBOTHBIC. XapaKTEPUCTUKA OCHOBHBIX Kj1accoB. Poib B mpupoje u KU3HU 4YeIOBEKa.
Pacnio3naBanue (Ha prCyHKax) OPraHOB U CUCTEM OPTraHOB Y KHBOTHBIX

Tema 5. Opranusm yejioBeKka u ero 310poBbe (16 yacon)

5.1. Txanu. CTpoeHHE U KU3HEIEATEIBHOCTh OPraHOB M CHCTEM OpPraHOB: IUILEBAPEHUS, ABIXAHHUS,
BbleneHus. Pacrio3sHaBaHue (Ha puCyHKax) TKaHel, OpraHoB, CUCTEM OpPraHOB

5.2. CrpoeHue U KU3HEIEATENBHOCTh OPTaHOB U CUCTEM OPraHOB: ONOPHO-JBUraTENIbHOM, OKPOBHOM,
KpoBooOparnieHusi, numdoodpamieHus. PazMHOXkeHne u pa3BuTHE 4YeloBeka. Pacrmo3HaBaHue (Ha pPUCYHKAX)
OpPraHoOB U CHCTEM OpPraHOB

5.3. BHyTpeHHs4 cpena opranusMa uenoseka. ['pynnel kposu. [lepenuBanue kposu. UMmynurer. OOMeH
BELIECTB U MIPEBPALEHUE JHEPTUN B OpPraHU3ME YeloBeKa. BuraMuHbI

5.4. Hepsnas u 3H10KpUHHAs cucTeMbl. HeliporymopaibHas peryisiuus IpoleccoB )KU3HEAEITEIbHOCTH
OpraHM3Ma Kak OCHOBA €T0 LIEIOCTHOCTH, CBS3U CO CPENOn

5.5. Amnanuszatopsl. Opranbsl 4yBCTB, UX poJib B opranusMme. Ctpoenue u (yHKUuuU. Bbiciias HepBHas
nesrenbHOCTh. CoH, ero 3HadeHue. Co3HaHUE, MaMATh, SMOLUHU, pedb, MblIuIeHHEe. OCOOCHHOCTH MCUXUKU
YesioBeKa

5.6. JluunHas u oOuiecTBEHHas TMIHEHa, 3/J0pOBBIH 00pa3 >ku3HU. [IpodunakTrka MHPEKIHMOHHBIX
3a0oyieBaHUN (BUPYCHBIX, OaKTepHaJIbHBIX, T'PUOKOBBIX, BBI3BIBAEMBIX KUBOTHBIMH). IlpemymnpexaeHue
TpaBMaTU3Ma, PUEMbI OKa3aHMs repBoit moMomy. [lcuxuueckoe u puznveckoe 370poBbe yeaoBeka. PakTopbl
310pOBbs (ayTOTPEHUHT, 3aKaJluBaHuE, IBUraTeNbHAsl aKTUBHOCTbH). DaKkTOphl pHUcKa (CTpPECChl, TUIOJUHAMUS,
IIEpeyTOMIIEHHUE, NEPEOXIIAXKACHNE). Bpeanple u mose3Hbple MPUBBIYKUA. 3aBUCUMOCTD 3/10POBbsI YEJIOBEKA OT
COCTOSIHUS OKpYy»Kartouiei cpeabl. CoOnroeHre CaHUTApHO-TUTHEHUYECKUX HOPM U MPaBUII 310pOBOTO 00pasa
KHU3HU. PenpoaykTuBHOE 370poBbE uenoBeka. IlocnencTBus BIWSHUSA AJIKOTOJIs, HUKOTMHA, HAPKOTHUYECKHUX
BELIECTB Ha pa3BUTHUE 3apOJbllIa YeIoBeKa

Tema 6. IBoJTI0OIUA )KUBOW MPUPOBI (69aCOB)

6.1. Bupn, ero kpurepuu. [lonynsauus — cTpykTypHas €JMHHIIA BUAA U 2JIEMEHTapHAsl €IMHNLIA DBOJIOLNH.
Muxkpossomtorus. O6pa3zoBanre HOBBIX BHA0B. CIOCOOBI BUI000pa30BaHUs

6.2. Pa3BuTHe SBONIONMOHHBIX HAEH. 3HaueHue 3BOIOLMOHHOM Teopuu Y. [lapsuna. B3aummocssa3b
JBIDKYIUX CHJ 3BOMIOLMU. DOPMBI €CTECTBEHHOTO 0TOOPA, BUBI OOPBOBI 3a cyliecTBoBaHue. CHHTETHYECKas



TEOpUs DBONIONUH. ieMeHTapHbledakTopbl 3Bomonuu. HccnenoBanuss C.C. YerBepukoBa. Poib
ABOJTIOIIMOHHON TE€OpUHU B ((OPMUPOBAHNHM COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHHBI MUpa

6.3. Jloxa3aTenbCTBa HBOJIOLMHU JKUBOM MPUPOIBL. Pe3ynabTaThl 3BOJIONUH: TMPHCIIOCOOIECHHOCTD
OpPraHU3MOB K Cpezie 00uTaHusl, MHOTOOOpas3ue BUIOB.

6.4. Maxpospomonusi. Hampasnenuss u nyru sBomonuu (A.H. Cesepuos, M.M. IlImansraysen).
buonoruueckuii nmporpecc u perpecc, apomopdo3, uanoagantanus, aereuepanus. [IpuanHbl OHOIOTrHYECKOTO
nporpecca U perpecca. ['mmore3bl BOSHUKHOBEHHS XU3HU Ha 3emiie. OCHOBHBIE apoMOp(O3bl B ABOJIIOLHH
pacTeHUii U )KUBOTHBIX. Y CJIO’KHEHUE KUBBIX OPraHU3MOB B IIPOIIECCE IBOTIOIHH.

6.5. IlpoucxoxneHue uyenoBeka. YenoBek Kak BU, €r0 MECTO B CUCTEME OPraHUYECKOT0 Mupa. [ 'unoressl
MPOMCXOXKACHUS 4YeNoBeKa. JIBuxkyliue cuiabl M STambl 3BOJIOLMU YeloBeKa. YelnoBeueckue pachl, HX
TreHETUYECKOE POACTBO. buoconuanbHas npupoaa yenoseka. ConuanbHas ¥ IPUPOAHAsI Cpela, aJjanTaluy K Hel
YelioBeKa

Tema 7. IkocucTeMBbI M MPUCYLIHE UM 3aKOHOMEPHOCTH (2 Jaca)

7.1. Cpensl oOuTaHMSA OPraHU3MOB. OKOJOTHUYECKHE (AKTOPHI: aOWOTHYECKHe, OMOTHYECKHE, HUX
3Ha4YCeHHE. AHTPOTIOTEHHBIN (paKTOP

7.2. DOxocucrema (OMOreoleHo3), €€ KOMIIOHEHTHI: MPOIYLIEHTbl, KOHCYMEHTbI, PEAYLEHThl, UX POJIb.
BunoBas u npoctpaHcTBeHHast CTPYKTypa skocucteMbl. Tpodudeckue ypoBuu. Llenu v ceTr nUTaHUsA, UX 3BEHbSI.
[IpaBmiia skonoruueckod nupamujel. CocTaBieHHE CXEM Iepefaud BELIECTB M 3Hepruu (uemned u cereit
MTUTAHUSA )

7.3. Pa3znooOpasue 3xocucteM (OnoreoreHo3oB). CaMopa3BUTHE U CMEHA SKOCUCTEM. Y CTOMYMBOCTH H
IMHAMHKa SKOCUCTeM. buonornueckoe pazHooOpas3me, camMOperyislus U KpyroBOpOT BELIECTB — OCHOBA
YCTOMYMBOI'O Pa3BUTHS dKOCHUCTEM. [IpHUMHBI yCTOMYMBOCTH U CMEHBI 3KOCUCTEM. M3MEHEHUsI B SKOCHCTEMAX
IO/ BIUSTHUEM JIEATEIHbHOCTH YelI0BeKa. ATPOIKOCUCTEMBI, OCHOBHBIE OTIIMYUS OT MPUPOIAHBIX SKOCUCTEM

7.4. buocdepa — rinobanpHas skocuctema. Yuenue B.U. Bepranckoro o 6uochepe. XKuoe BemiecTBo,
ero gynkuuu. OcobeHHOCTH pacmpeneneHuss 6uomacchl Ha 3emie. buosornueckuii KpyroBopoT BELIECTB U
MIPEeBpAICHIE SHEPTUU B OHOocdepe, poiib B HEM OPraHW3MOB Pa3HBIX [IAPCTB. DBOJIOIUS OHOChEpHI

7.5. T'mobGanbHble U3MEHEHUS B OMocdepe, BEI3BAaHHBIE 1€ATEIHHOCTHIO YeIOBeKa (HapylIeHuEe 030HOBOTO
9KpaHa, KUCIOTHBIC IOXAW, MAapHUKOBBIA >dekt u ap.). [Ipobiembl ycTOWYMBOTO pa3sBUTHS OHOCHEpEHI.
CoxpaHeHue MHOroo6pa3usi BUOB KaKk OCHOBa YCTOHUYMBOCTH Ouocdepsl. [IpaBuia noBeneHus: B NpUPOIHON
cpene

Tema 8. «Pemienne neMoHcTpauuOHHBIX BapuanToB EI'9» (2 yaca)

KanennapHO-TeMaanecxoe NJIAHUPOBAHHE

Ne Tema Vboka Konunuecrso
n/n yp yacos
Tema 1. buonorua — HayKa o Xusoi npupoge (2 yac)

buonorus kak Hayka, €€ TOCTUKEHHS, METObI IO3HAHUS )KUBOW MTPUPOIBI.

n VYpoBHeBas opranusanys KU3HA 1
Tema 2. Knetka Kak 6uonormyeckas cucrema (1-2 yacos)

n CoBpeMeHHas KJIETOYHas TEOpUsl.

n Mmuoroo6pasue kietok. [IpokaproTudyeckie u 3yKapuoTHUYEeCKHUE KIETKH. 1

Xumudeckuit coctaB KieTkr. CTpoeHue KiIeTKH. B3auMOoCBsI3b CTPOSHUS U (DYHKITHIA

o 2
YacTel U OPraHOMJIOB KIIETKH — OCHOBA €€ I€JIOCTHOCTH
OOMeH BemecTB M TPEBpAllleHHs DSHEPTUM — CBOMCTBA JKHUBBIX OpPTaHU3MOB.
DHepreTMYecKuil W MIACTHYeCKWid OOMeH, UX B3auMOCBs3b. Craaum 2

9HEPreTUYecKoro ooMeHa. bpokeHue u gpIxaHue.

®doTocuHTE3, €ro 3HadeHue, kocmuueckas ponb. Daspl porocuHTeza. CBETOBBIE U
TEMHOBbIE peakuuu (HOTOCHHTE3a, WX B3aMMOCBSI3b. XeMOCHHTEe3. Poib 1
XEMOCHHTE3NPYIOINX OakTepuil Ha 3emie

I'enernueckas uHpOpMaIUs B KICTKe. [ €HBI, TCHETHYCCKHI KOJ M €ro CBOMCTBA.
MartpuuHblii XapakTep peakuuii OuocuHTe3a. buocuHTe3 Oeika W HYKICHHOBBIX s
KHCJIOT
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Knerka — reHernueckas €IUHUIIA KMBOTO. XPOMOCOMBI, UX CTpoeHHe (dopma u
pasmepsl) u GyHKIHHA. YUCIIO XPOMOCOM U X BUIOBOE MOCTOSIHCTBO. CoMaTuyeckue
U TI0JIOBBIE KJIETKH.

JKu3HEeHHBIN UK KICTKW: MHTepdaza U MHUTO3. MHTO3-IEJIEHHEe COMaTHYECKUX
KIIeTOK. Metio3. Da3pl MUTO3a ¥ MEHO03A.

Pa3BuTHe MONOBBIX KIETOK y PACTEHUH U )KUBOTHBIX. JleJIeHHEe KIIETKH.
Tema 3. OpraHu3am KaKk 6uonoruyeckas cuctema (12) u

Pa3HOOOpasue oOpraHu3MoOB: OJHOKJIETOYHBIE W MHOTOKIETOYHBIC, aBTOTPO(EI,
rerepoTpodsl. Bupycel — HeKIeTOUHbIE (POPMBI KUZHU

BocnpousBenenue opranu3moB, ero 3HaueHue. Criocoobl pa3MHOKEHUS, CXOJCTBO U
pasnuyue MoJoBOro U Oecrnoyioro pa3MHOKeHUs. OIIOJIOTBOPEHUE Y IIBETKOBBIX
pacTeHuii ¥ MO3BOHOYHBIX )KMBOTHBIX. BHEITHEE U BHYTPEHHEE OII0IOTBOPEHHE

OunTOoreHe3 W  TpUCyLIME €My  3aKOHOMEPHOCTH. OMOpHOHalIbHOE U
NOoCTAMOPHOHANIBHOE DPa3BUTHE OpPraHW3MOB. lIpWYMHBI HapyIIEHUs pPa3BUTHA
OpraHU3MOB

I'eneruka, ee 3agaun. HaciencTBEHHOCTh 1 H3MEHUYMBOCTh — CBOMCTBA OPraHU3MOB.
Meroabl reHeTukr. OCHOBHBIE T€HETUYECKHE MOHITHS U CUMBOJIMKA. XPOMOCOMHAs
Teopus HacyenCTBeHHOCTU. COBpEMEHHBIE MTPEICTABJICHHS O TEHE U TEHOME

3aKOHOMEPHOCTH HACIEICTBEHHOCTH, UX IIUTOJIOTMYECKHE OCHOBBI. 3AKOHOMEPHOCTH
HaCJIeIOBaHMsI, ycTaHOBIICHHBIE [ . MeHienem, uX UTOJIOrMYeCKrUe OCHOBBI (MOHO- 1
TUTHOpUIHOE CKpemuBaHue). 3akoHbl 1. MopraHa: CHEIEHHOE HAacieJ0BaHUE
NPU3HAKOB, HapylleHUWe cleruieHuss reHoB. ['enetmka mnona. HacnenoBanue
MIPU3HAKOB, CLEIJICHHBIX C OJIOM. B3aumMozencTBue reHoB. [ €HOTHUIT KakK LEeJIOCTHAS
cucrteMa. I'eHernka 4yemoBeka. MeToabl M3y4eHUs] TEHETHKU 4YelloBeKa. Perienue
reHeTudeckux 3aaad. CoCTaBICHHE CXEM CKPEIIMBAHUS

H3menunBocTh. Hopma peakuuu. HaciienctBeHHass M3MEHUYMBOCTh: MYyTallMOHHAS,
KOMOHMHATUBHAsL. Buabl MyTanuii 1 uX NPUYKUHBL. 3HAYCHHE H3MEHYMBOCTH B JKU3HU
OPTraHU3MOB U B 3BOJIIOIIUU

HaCJIeI[CTBeHHBIe 0oJIe3HN YCJIOBCKa, UX IIPUYNHBI, HpO(l)I/IJ'IaKTI/IKa. Bpez[Hoe
BJIMAHUC MYTArc¢HOB, AJIKOTOJId, HAPKOTUKOB, HUKOTWHA Ha TCHETHYCCKHUI arrapar
KJICTKH.

Cenekuus, ee 3a1a4u ¥ IPAKTUIECKOE 3HaUEHUE. METOIbI CEJEKIIUY .
buorexnonorus, ee HanpaBineHus. Kiierounas u reHHas HHXXEHEPUs, KIIOHUPOBAHUE.
Tema 4. Cuctrema n mHoroo6pasue opraHuM3mos (16 yacos)
Cucremaruka. LlapctBo bakrepun.

Hapcto ['pubs!. JInmaitHuky.

apctBo Pactenus. Kopens kak opran pactenus. Jluct — opran pacrenus

[ToGer. Ctebensb.

LIBeTox — Bumon3aMeHeHHbIH To0er. [110161 1 ceMeHa.

Bomopocau. Mxu. [TamopoTHukooOpa3HEIE.

l'onocemennsie. [TokpeITOCEMEHHBIE.

HapcrBo JXuotHble. Ilpocteiimme. Knaccer KopHeHoxku, JKryTukosble,
HNudyzopun.

Tun Kummeunononoctasie. Tur [Tnockue yepsu. Kiaccet Pecanunbie yepsr 1 CocabIiKy.
Knacc Jlentounsie uepBu. Tun Kpyribie uepBu.

Tun Konpuarsie uepsu. Tun Mosmmocku. Kinacesl bproxonorue u JIByctBopuartsle.
Tun Unenucronorue. Knacc Pakoo6pasnsie. Kiace IlaykoobpasHeie.

Knacc Hacexomsie. Tun Xopnoseie. Knacc JlanuerHuku.

Kunacc Pri0w1. Kitacc 3eMHOBOIHEBIE.

Knacc Ipecmbikarommecs. Kimace IITuupbr.

Knacc Mnexonurarommx

[
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Tema 5. OpraHu3am YenoBeKa U ero 3a0poBbe (16 Yacos)
Txann. OHOpHO-,I[BI/IFaTeJ'IBHaH cucrema.

Ckener 4yenoBeka. MBIIIIIBL.

Buyrpennsasa cpena opranusma. Kposs. IMmyHuTET.
KpoBooOpamienue. [laBnenue kposu. [lymsc.
Hpixanue. [[a3000MeH B JETKUX U TKAHSX.

H
~N

[Iutanue u nuieBapeHue.

OOwMmeH BemiecTB. 3HaYeHNE BUTAMUHOB B 0OMEHE BEUIECTB.

Brinenenne. MoueBsinenurensHas cuctema. Koxka. TepMoperyinsus opraHu3ma.
Perynauus ¢pyHkuuii B opranusme. DHIOKpUHHASA cucTeMa. ['opMOHBI.

HepsHas cucrema u ee pynkuuu. [Touarue o peduekcax.

IMHC. CnunHoit u ronoBHo# Mo3r. [lepudeprueckas HepBHas cucTema.
Amnanuzaropsl. Ctpoenue u pyHkuu riaa3a. CiiyXxoBOH aHaIU3aTop.

Opranbl paBHOBECHS], MBIIIEYHOTO U KOKHOTO YYBCTBa, 00OHSIHUE U BKYC.

el ekl el el

BHJI: OcoOennoctu rmcuxuku ueinoBeka. Cos3nanue. Ilamsare. DOmoruu. Peus.
Mbpimnenue. CoH.

3nopoBbiil 00pa3 >xu3HU. JIuuHast M oOumecTBeHHas rurueHa. 15. IIpodunaxTuxa
WH(DEKIIMOHHBIX 3a00seBanmii. OKa3aHHUE MEPBOM MOMOIITH.

u1
~N
k.

)

[Tcuxudeckoe U GU3NIECKOE 3I0POBLE YeTIOBeKa. BpeHbie U MOJIe3HBIC MPUBBIUKH.
Tema 6. dB0NIOLMA XKMBOW NpUpoAbI (6 Yacos)

I Passutie 5BOMIONMOHHEIX MPEACTABICHHUIT B GHONOrHH

E CuHTeTnyeckast TeopHsl BOJIIOLIUY.
Tema 7. IKoCMCTEMbBI U NPUCYLLUE UM 3aKOHOMEpPHOCTH (2 yaca)

BN Sxonorus oprarmn3moB. CooBIecTBa JKHBEIX OPraHU3MOB
OkocucteMbl. OCHOBA OXpaHbI IPUPOJIBI 1
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