MYHUIAUITAJIBHOE BYO/DKETHOE OBHHIEOBPA30OBATEJIBHOE
YUYPEXIEHHUE «CPEJHA OBIIEOBPA3OBATEJIBHAS IIIKOJIA Ne 8»

AHHOTanMs K padoueii mporpaMmme
yueOHOro npeamera «buoJsorus

Pabouas mporpamma yue6HOro npeamera «buonorus» o0s3aTenbHON TpeIMETHOM
obnactu «EcTecTBeHHO-HAy4YHBbIE MPEAMETH» pa3paboTaHa B COOTBETCTBUU C ITYHKTOM
32.1 HOBOTrO (penepabHOrO roCyJapCTBEHHOTO0 00Pa30BaTENILHOIO CTaHIaPTa OCHOBHOTO
obmero obOpaszoBanusi (mamee - DOI'OC OO0OO), denepanpHOit 00pa3zoBaTEILHOMN
mporpaMMbl OCHOBHOTO 00miero obpaszopanus (manee - @OII OOO) u peanusyercs 2
roga (¢ 8 mo 9 kmaccel). DTOT y4eOHBIM HpeaMeT 0003HaueH B 00sA3aTEIbHOM YacTh
yueOHoro miaHa. JlanHass pabouasi mporpaMma SBIISETCS YacThIO COJAEPKATEIbHOIO
pasziena OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOIO 0O0IIero oOpa3oBaHUs
(mamee - OOIT OOO0).

PaGouas mporpamma pazpaboTaHa rpynmnoil yuurteneid B COOTBETCTBHM C M. 32.1
®I'OC OOO wu ompenenseT OpraHU3alu0 00pa30BaATEIBLHON ACITEIHLHOCTH yUYUTEIEM B
MBOY COII Ne 8 mo ompeneireHHOMY Yy4eOHOMY MpeIMETy € Y4eToM paboueit
POrpaMMbl BOCTIMTAHHUS.

PaGouas mnporpamMma yueOHoro mpeamera saBisgerca dvactbto OOIl OO0,
OIPEICIISIFOIIECH

- cojiepKaHue Y4eOHOTO MPeIMEeTa;

- IUIAHUpPYEMbIE€ pe3yJIbTaTbl OCBOEHMS Yy4eOHOro mpeaMera (JUYHOCTHBIE,
MeTanpeIMEeTHBIC U TPEJMETHEIE);

- TeMaTU4YeCcKOe TUIAaHUPOBAaHHE C YKa3aHUEM KOJIMYECTBAa aKaJIeMHUYECKHUX YacoB,
OTBOJUMBIX Ha OCBOCHHME KaXJIOH TeMbl ydyeOHOro mpeaMeTra U BO3MOXKHOCTh
UCIIOJIb30BAHMS IO ITOM TeME JJIEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB
(manee — D0OP/LIOP).

PaGouas mporpamma 06cyk/IeHa U MPUHATA PEIICHUEM T1€IarOTUYECKOTO COBETa U
yrBepxkaeHa nupekropoM MBOY COLI Ne 8.

Jara 31.08 2023r.
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KonuuecTBo yacos:
Bceero-68, B Hegenio - 2.
[Tn1aHOBBIX MPAKTUYECKUX pabOT-7, KOHTPOJIBHBIX padoT-3.

V4eOHUK:
buonoeusn.9 kn.: yueonux/ B.b.3axapos, B.U.Cusocnazos, C.I . Mamonmos, U.b. ArapoHOB. -
M.: JIpoda, 2019.
IlnannpyeMble pe3yJbTaThl H3yYeHHsI Y4eOHOT0 MpeaMeTa
1. JInyHOCTHBIE pe3yabTaThl

[IposBAATE OTBETCTBEHHOE OTHOIICHHE K OOYYCHHIO; IO3HABaTEIbHBIE HMHTEPECHl M
MOTHBBI K OOYYCHHIO; HABBIKM TOBEJICHUS B MPUPOJIC, OCOSHAHHOE OTHOIICHHE K IICHHOCTH
JKUBBIX OOBEKTOB; OCO3HAaHWUE IIEHHOCTH 3JI0pOBOro M Oe3omacHOro oOpasza JKH3HU;
(dhopMUPOBaHHE OCHOB YKOJIOTUYECKON KYIbTYPHI;

Pa3BuTHe HaBBIKOB OOyUCHHS;

dopMHUpOBaHKE COLIMAIIBHBIX HOPM M HaBBIKOB MOBEJEHUS B KJlacce, MIKOJIe, 10Ma H JIp.
U J00poKeNnaTeNbHBIX OTHONIEHWH K MHEHHMIO JPYroro 4esjoBeka; (GopMupoBaHUE
KOMMYHUKATUBHONM KOMIIETEHTHOCTH B OOILIEHUHM U COTPYJHUYECTBE CO CBEPCTHUKAMH,
YUUTEISIMH, TOCTOPOHHUMH JIIOJbMU B TIpolecce Yy4eOHOH, OOILIECTBEHHOW U Jpyrou
JIeTCIIEHOCTH;

Oco3HaHue 3HaYEHUS] CEMbU B KM3HU UYEIOBEKA; YBAKHUTEIHLHOE OTHOIICHHUE K CTapUINM
Y MJIQIIIAM TOBapHIIaMm.

2. MeTanpeaMeTHbIEe Pe3yJIbTaThl

Pezynamuenvie YY/I.

YMeTb MpoBOAWTH HAOMIOJNEHHS, U3MEPEHUS, ONBITHI, CTaBUTh Y4eOHYIO 3aaady MOJ
PYKOBOJICTBOM yUYHUTENs; CHCTEMAaTH3MpOBaTh W 0000IIaTh pa3Hble BHJBI HH(MOpPMAINH;
COCTABJIATH TIJIaH BBHITIOJHEHUS Y9eOHON 3a1a4H.

Hloznasamensnwvie YY/I.

AHanmu3upoBaTh, CpaBHUBATh, KIaCCH(UIMPOBATH M 0000ImAaTh (aKTBl MU SBICHUS;
BBISBJIATh HPUYMHBI M CIEACTBUS IPOCTBIX SBJIEHUI; CTPOUTH JIOTMUYECKOE pPacCyKICHHUE,
BKITIOYAIOIIIEe yCTAaHOBJICHWE TPHUYMHHO-CIICACTBEHHBIX CBSI3€H; MPOBOJIUTH MPOCTEUIIYIO
KJacCU(UKALMIO  KMBBIX  OpraHM3MOB IO  OTJEJbHBIM  L@PCTBaM;  HCIOJIb30BaTh
JIOTIOJTHUTEIIFHBIE NCTOYHUKHN HH(OPMAIIMH 1151 BBITOTHEHHS y4eOHOM 3a1auu.

Kommynuxamuenwie YY/I.

OpraHn3oBbIBaTh y4eOHOE B3aWMOJICHCTBHE B Tpynne (OmpeaemsTh OO0Imue ey,
pacrpenenaTe pojiM, JOrOBapUBaThCSA APYr C JAPYroM U T.JI.); paboTaTb B COOTBETCTBHU C
MIOCTABJIICHHOW 3ajjaueil; COCTAaBIATh NPOCTOM W CIOXKHBIA IUIAaH TEKCTa; YdYacTBOBaTh B
COBMECTHOH /1€ TEIbHOCTH.

3. IIpeameTHBbIE pe3yabTaThI

YMeHHe TI0JIb30BaThCS HAYYHBIMM METOJAMH ISl PACIO3HAHUS OMOJIOTHYECKUX
npo0OiieM; JaBaTh HayyHOE OOBSCHEHHWE OHOJOTHYecKMM (QakTaMm, MpoIeccaM, SBICHUSM,
3aKOHOMEPHOCTSAM, WX POJIM B YKU3HU OPraHM3MOB M YEJIOBEKa; MPOBOJUTH HAOIIOJCHUS 3a
JKUBBIMH OOBEKTaMHU, COOCTBEHHBIM OPTraHHU3MOM; OIKCHIBAaTh OHOJOTHYECKHE OOBEKTHI,
MIPOIIECCHI U SIBJICHHUS, CTABUThH HECIIOKHBIE OMOJIOTHYECKHUE IKCTIEPUMEHTHI 1 HHTEPIIPETHPOBATH
UX PE3yJbTaThI.

OBnazieHue CHUCTEMOW OWOJOTUYECKHX 3HAHUW — TIOHATHSMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH, TEOPUSIMHU, UMEIOIINMH BaKHOE 0011e00pa30BaTeIbHOE U MIO3HABATEIHHOE 3HAUCHUE;
CBEJICHUSIMH 110 UCTOPHH CTAHOBJICHUS OMOJIOTHH KaK HAYKH.

OcBoeHne OOIMX MPHEMOB: OKa3aHUS TMEPBOW MOMOIIHW; PAIlMOHATHLHOW OpTaHHU3AINH
TpyZla W OTABIXA; BBIPANIUBAHUS W PA3MHOXKECHHS KyJIbTYPHBIX PAcCTEHUW | JOMAITHHUX
JKUBOTHBIX, yXOJla 3a HHUMH; TPOBEICHHsS HAONIOJEHUH 3a COCTOSHHEM COOCTBEHHOTO



OopranusMa; mpaBwia paboThl B KaOMHeTe OMOJIIOTHH, C OHOJOrMYECKMMM MpubopamMu u
MHCTPYMEHTaMH.

[IpuoOpereHne HaBBIKOB HCIOJB30BAHUS HAYYHO-TIONYJSIPHOW — JUTEpATyphl  I10
OMONIOTHH, CHPABOYHBIX MaTEpHANIOB (Ha OYMaXXHBIX M 3JEKTPOHHBIX HOCHUTEISIX), PECYpCOB
WuTepHeTa npu BHIOJTHEHUN YIEOHBIX 3a/1a4.

@DopMBbI OPraHUu3alui PadoThl y4alIUXCs:
1.MaauBuayanbHast.
2. KonnekTuBHas:
- ppoHTaANBHAS;
- apHasi;
- TPYIIOBAsl.

@opMBbI y4eOHBIX 3aHATHIL:
-UrpBI: HA KOHKYPCHOM OCHOBE, POJICBHIC;
- MHHU — JICKITUH,

- AUAJIOTH U Oece/Ibl;
- NpaKTHYECKUE pabOTHI;
- AUCKYCCHH;
-MPOEKTHBIE PaOOTHI.
Buabl 1esiTeIbHOCTH yYaIUXCS
- YCTHBIE COOOIICHUS;
- oOcyxIeHus;
- MUHH — COYMHCHHMUSI,
- paboTa ¢ HCTOYHHUKAMU;
- [LOKIIAJIBI;
-3allMTa Ope3EHTalNi, IPOEKTOB;
- peduiekcusl.

Conep:xanue nporpammbl «buosiorus. 9 kiaace» (68 4, 2 4 B Hege110)

Bsenenue (3 u)

MecTto Kypca B cHUCTEME €CTECTBEHHOHAYYHBIX ITUCIHMIUIMH, a TakXke B OMOJOTMYECKHX
Haykax. Llenu u 3amaun kypca. 3HaueHHe IpeaMeTa /Uil MOHUMAaHUs €MHCTBA BCETO KUBOTO U
B3aMMO3aBHCUMOCTHU BCEX YacTei Onocdepsl 3emn.

YpoBHU OpraHus3aly >KU3HU, MOJEKYISPHO - TEHETUYECKUH, KIETOYHBIM, TKAHEBBIM,
OpraHHbI}, OPraHU3MEHHBIH, MOIMYJSALUOHHO - BUIOBOM, OMOreolieHOTHYECKU 1 OuochepHbIii.
EQHCTBO XMMHUYECKOT0 COCTaBa KUBOM MAaTE€PUU; OCHOBHBIC TPYIIIBI XUMUYECKHUX DJIEMEHTOB U
MOJIEKYJ, 00pa3yolue >XHMBOE BelecTBO Ouocdepsl. KietouHoe crpoeHue OpraHu3MoB,
Hacemstomux 3emito. OOMEH BEIIECTB M CaMOPETyJslus B OMOJIOTMYECKHX CHUCTEMax.
CaMoBOCTIpOM3BEICHUE;, HACJIEACTBEHHOCTh W HM3MEHUYMBOCTh KaK OCHOBA CYILECTBOBAaHUS
*uBoil Mmarepun. Poct u passButue. PaznpaxxkumocTh; ¢GopMbl U30MpaTENbHON peakuuu
OpPraHM3MOB Ha BHEIIHHE BO3ACUCTBUA. PUTMHMYHOCTD MPOLECCOB KUZHEAEATEIBHOCTH;
OMOJOrMYEeCKHe PUTMBI U MX 3Ha4eHHE. J[MCKPETHOCTh KUBOTO BEIECTBA M B3aUMOOTHOLIEHUS
YacTH U LEJOro B OMocucTteMax. JHEpro3aBUCUMOCTD KUBBIX OPraHU3MOB; (OPMBI TOTPEOICHUS
sHepruu. [lapcTBa KMBOM TPUPOMBI, KpaTKas XapaKTEPUCTHKA ECTECTBEHHOM CHCTEMBI
KJ1accu(puKaluy JKUBBIX OpraHu3MOB. BuoBoe pazHooOpasue.

Llemoncmpayus

Cxembl, OTpaxarolue CTPYKTYphI LIAPCTB KUBOW MTPUPO/IBI.

IIpeomemnvie pesynomamol 06yuenus

VYyaiuecs: 10KHbBI 3HATh:

— YPOBHU OpraHM3allid >KUBOM MaTepUW W HAyYHbIE JTUCHUIUIMHBI, 3aHUMAIOITUECs
M3Yy4EHUEM TTPOIIECCOB KU3HEACATETHPHOCTH Ha KXK/IOM U3 HUX;

— XUMHYCCKUH COCTaB KUBBIX OpTraHnu3MOB;
— POJIb XUMHNYCCKUX 3JICMCHTOB B O6pa30BaHI/II/I OpraHu4YCCKUX MOJICKYII;



— CBOMCTBA JKUBBIX CHCTEM U OTJIMYHME MX TMPOSIBICHUH OT CXOAHBIX IIPOLECCOB,
MPOUCXOSAIINX B HEXKUBON TIPUPO/IE;

— LIapCTBa KUBOM MPUPOJIbl, CACTEMATUKY U MPEACTaBUTENEH pa3HbIX TAKCOHOB;

— OPUEHTHPOBOYHOE YMCJIO W3BECTHBIX BHUAOB KUBOTHBIX, pAacTeHUH, TpuUOOB U
MHUKPOOPTaHU3MOB.

Yyaiuecs 10JKHbI YMETh:

— JIaBaTh OIIPENEICHMUs] YpOBHEH OpraHu3aluyd >KMBOIO M XapaKTEpHU30BaTh IPOLECCHI
YKU3ZHEJEATEIIbHOCTH Ha KaXX10M U3 HUX;

— XapaKTepU30BaTh CBOMCTBA KUBBIX CUCTEM,;

— OOBSICHATD, KaK MPOSIBIISIIOTCS CBOMCTBA KHUBOT'O Ha KAXKIOM M3 YPOBHEH OpraHU3alluy;

— [IPUBOJIUTH KPATKyH0 XapaKTEpPUCTUKY HCKYCCTBEHHOM W €CTECTBEHHOH CHUCTEM
KJIacCU()MKAIIUH KUBBIX OPTaHU3MOB;

— OOBSACHATDH, IOYEMY OPTraHU3MbI OTHOCAT K Pa3HbIM CUCTEMATHYECKUM TPyIIIaMm.

Pasnen 1. CTpyKkTypHasi OpraHu3anysi )KUBbIX oprauu3Mos (11 g)

Tema 1.1. Xumuueckasi opranu3anus KIeTku (3 4)

DNEMEHTHBIA COCTaB KJIETKH. PacmpocTpaHEHHOCTH AJIEMEHTOB, MX BKJIAJ B 0Opa3oBaHUE
KUBOW MaTepuy U 0OOBEKTOB HEXKHUBOM MPUPOJIbI. MaKpO3JIEeMEHThI, MUKPOAJIEMEHTHI; X BKJIA/ B
o0pa3oBaHNE HEOPraHMYECKUX M OPraHMYECKHX MOJIEKYJ KMBOro BemiecTBa. Heopranuueckue
MOJIEKYJIbI JKUBOIO BellecTBa. Bona; e€ xuMuueckue cBOMCTBAa U Ouosjorudeckas poib. Comau
HEOPraHMYECKUX KHUCJIOT, HUX BKJIaJ B OOECHEUYEHUE IPOLECCOB >KU3HEAEATEIbHOCTH U
nojaJepkaHue romMeocrasa. Pojib KaTMOHOB M aHMOHOB B OOECIEUEHUHU IPOLIECCOB
KU3HEAEATENIbHOCTU. OCMOC U OCMOTHYECKOE JaBJICHUE; OCMOTHYECKOE MOCTYINIEHUE MOJIEKYJI
B KjieTky. OpraHuueckue MOJEKyJbl. buoiornueckue moauMepbl — OENKH; UX CTPYKTypHas
opranu3zanus. OyHKINUK OENKOBBIX MOJEKY. YTJIEBOJbI, UX CTPOCHHE M OUOJIOrMYecKas poJb.
Kupbsl — OCHOBHOM CTPYKTYpHBIII KOMIIOHEHT KJIETOYHBIX MeMOpaH U HCTOYHUK DHEPTHUU.
JHK — wmonekynsl HacnencrBeHHoctu. Penymukanus JIHK, nepenaua HacnencTBeHHOM
uH(popMalliu U3 MOKoJieHus: B nokojeHue. [lepenaya HacnencTBeHHON HHPOpPMAIMK U3 spa B
mutoruiasmy;  Tpanckpunims. PHK, e€ crpykrtypa wu  ¢dyskmum.  HMupopmannonHsie,
TpaHcnopTHble, pudocomanbHeie PHK.

Llemoncmpayus

OOBEmMHBIE MOAETH CTPYKTYpHOH OpraHU3alui OWOJIOTHYECKUX IMOJIUMEPOB — OEIKOB H
HYKJICMHOBBIX KHCJIOT, UX CpPAaBHEHUE C MOJEISIMU HCKYCCTBEHHBIX IOJUMEPOB (Hampumep,
HOJMBUHUIIXJIOPHJIOM).

IIpeomemmnule pesynvmamoi 06yyeHUs.

VYyamuecs 10JKHBI 3HaTh:

— MaKpOdJIEMEHTbl, MHMKPOIJIEMEHThl, HX BKJIaJ B 00pa30oBaHHWE HEOPraHUYECKUX U
OpraHMYECKHUX MOJIEKYJI )KMBOTO BEIECTBA;

— XMMHUYECKHE CBOMCTBA U OMOJIOTUYECKYIO POJIb BOJBL;

— pOJIb KaTUOHOB U aHHOHOB B 00ECIIEUEHUH MPOLIECCOB )KU3HEAEATETbHOCTH;

— YPOBHU CTPYKTYpPHOM OpraHu3aluu OEIKOBBIX MOJIEKYII;

— NPUHIUIBI CTPYKTYPHOU OpraHU3alui U (PYHKIIMH yTJI€BOJIOB;

— NPUHIUIBI CTPYKTYPHON OpraHu3aliy U ()YHKLUH KUPOB;

— CTpYyKTYpy HyKienHoBbIX kucioT (JJHK u PHK).

VYyamuecs: T0IKHbBI YMETh!

— OOBSICHATH NPUHIMII ACHCTBUS (PEPMEHTOB;

— XapakTepu3oBaTh (QYHKIIMH OEITKOB;

— OTMEYaTh YHEPIreTHUECKYIO POJIb YIIEBOJOB U IJIACTUYECKYIO (DYHKIIMIO XKHPOB.

Tema 1.2. O6meH BemecTB U npeoOpa3zoBaHe SHEPTUU B KIETKe (2 1)

OOMeH BEIIeCTB W MpEBpallleHNe YHEPTHH B KJeTKe. TpaHCIOPT BEMIECTB Yepe3 KICTOYHYIO
memOpany. [luHo- W ¢aronuro3. BHyTpuKIETOUHOE NHIEBApEHHE W HAKOIJICHWE YHEPTHH;
pacIIeIUICHHE TITFIOKO3bI. BHOCHHTE3 0eIKOB, )KHUPOB U YIJIEBOJOB B KIIETKE.

IIpeomemnule pesynvmamoi 06yyeHUs.

Yuyammuecs J0IKHBI YMCTh:



— OIINCHhIBAThH O6M€H BCIICCTB U NPCBPALICHUC DHCPIUU B KIICTKC,
— TMPUBOJIUTH MOAPOOHYIO CXEeMY Ipoliecca OMOCHUHTE3a OEITKOB.

Tewma 1.3. Ctpoenue u pyHKIIUU KIETOK (6 1)

[TpokapuoTuueckue kietku: (opma u pasmepsl. lluronnazma OakTepUalbHOW KIETKH.
Opranmzanus  Metabonmu3Ma y  NPOKApHOT.  ['eHeTwyeckwid  ammapaT  OaKTepHid.
CrniopoobpazoBanue. PazmHoxeHrne. MecTo u poJib MPOKapHoT B OMoLIeHO3axX. DYKapHOTHYECKas
kieTka. l{uTomnazMa sykapuOTHYECKON KieTKU. OpraHeiibl LMTOIUIa3Mbl, UX CTPYKTypa U
¢ynkuuu. Lurockener. BritoueHns u ux poib B Merabonm3me kietok. Kmerowynoe siipo —
LEHTP YHOPaBIEHUS >XKU3HEACATEIbHOCTBIO KIETKH. CTPYKTyphl KJIETOYHOIO spa: sJepHas
00o0yiouKa, XpoMaTHH (T€TepOXPOMATHH), SAPHINKO. OCOOCHHOCTH CTPOCHUS PACTUTEIHHON
kinetkn. [lenenme kineroxk. Kierkm B MHOrokneroyHom — opranusme. llonsarue o
TG pepeHIMPOBKe KIETOK MHOTIOKJIETOYHOTO OpraHm3Ma. MUTOTHYECKUH LHMKI: HHTepdasa,
penymukanus JAHK; muTo3, (a3bl MUTOTMYECKOro JesieHHs U IpeoOpa3oBaHUS XPOMOCOM.
buonornyeckuii cMpica M 3HaueHHe MHUTO3a (O€cIoyioe pa3MHOKEHHE, POCT, BOCIOJIHEHHE
KJIETOYHBIX HOTEPh B (PU3MONOIMYECKMX M MATOJOTHYECKUX YCIOBHsX). Kiletounas teopus
CTPOEHHS OPTaHU3MOB.

Llemoncmpayus

[IpuHIMIIATBHBIE CXEMBI YCTPOMCTBA CBETOBOTO M JJIEKTPOHHOTO MHKpockoma. CxeMsl,
WUTIOCTPUPYIOLIUE METO/Abl MpenapaTuBHON OUOXMMUU U UMMYHOJOTHH. MOJEnu KIETKH.
CxeMbl CTpPOEHHUSI OPTaHOMJOB PACTUTEIHLHON M JKMBOTHOW KJIETOK. MUKpompemnaparbl KJIETOK
pacTeHUi, KUBOTHBIX U OJHOKJIETOUYHBIX TpHOOB. DUTypbl MUTOTHYECKOTO JIEICHUS B KJIETKaX
KOpEIIIKa JIyKa MOJ MUKPOCKOIIOM M Ha cxeme. Marepuainbl, pacckasblBaroiye o ouorpadusax
YYEHBIX, BHECIIMX BKJIaJ B pa3BUTUE KJIETOUHON TEOPHUH.

IIpakTuyeckas paGora Nel. M3yueHue crTpoeHusi OaKTepUAIBbHOHN, pPACTUTENBHOH H
JKUBOTHOM KJIETOK I10JT MUKPOCKOIIOM.

Kontpoabnas padora Nel. CTpykTypHasi opraHu3aius >KMBbIX OPraHU3MOB.
IIpeomemnule pezyromamsi 00yuenusl

VYwyaiuecs A0JKHbBI 3HATh:

— OMNpENENICHUsI TOHATUH <«IIPOKAPUOTHI», <«IYKAPUOTHI», «XPOMOCOMBI», «KAPHOTHII,
«MHUTO3;

— CTpOEHHUE MPOKAPHUOTUIECKON KIIETKU;

— CTpOeHHUe MPOKapHoT (0aKTepuu U cHHEe3eNIEHbIe BOAOPOCITH (IIUaHOOAKTEPHH));

— CTPOEHHUE PYKapUOTUYECKON KIIETKHU;

— MHOrooOpasue 3yKapHor;

— 0COOEHHOCTHU CTPOEHMSI PACTUTEIbHON U KUBOTHOM KIJIETOK;

— TJIaBHBIC YaCTH KJICTKH;

— OpraHOW/IbI IUTOTIIA3MBI, BKITFOUCHHUS,

— CTaJ¥l MUTOTHYECKOTO ITUKJIa U COOBITHS, TPOUCXOIAIINE B KIIETKE HA KAXKION U3 HUX;

— TIOJIOKEHHS KJIETOYHOW TEOPHH CTPOCHHUSI OPTaHU3MOB;

— OMOJIOTUYECKUI CMBICT MUTO3A.

VYyamuecs: 10KHBI YMETh:

— XapaKTepru30BaTh META0O0INU3M Y IPOKAPHOT;

— ONHUCHIBATh TEHETUYECKUH ammapaT OakTepuii;

— ONUCBIBATH MPOIIECCHI CIOPOOOPA30BAHUS U PA3SMHOKEHUS MPOKAPHOT;

— OOBSCHATH MECTO U POJIb MPOKAPUOT B OMOIIEHO3aX;

— XapakTepu3oBaTh (GYHKIMH OPraHOWJOB IMTOIUIa3Mbl, 3HAYCHHE BKIIOUEHUH B
KHU3HEACITSILHOCTH KIICTKH;

— ONHUCHIBATH CTPOCHUE U (PYHKIIUU XPOMOCOM.

Memanpeomemmnule pe3yromamsi 00y4eHUs.

VYyamuecs 10KHbI YMETh:

— COCTaBJIATH CXEMbI ¥ TaOJIMIIBI JJIS1 MHTETpalluy MOJTY4YEeHHBIX 3HAHUH;

— 0000111aTh ¥ J1eN1aTh BBIBOJIBI [0 H3YYEHHOMY MaTepuay;

— paboTaTh C JOMOJHUTEIBHBIMA HCTOYHHUKAMH HH(GOpPMAllUM M HUCHOJIb30BAaTh MX JUIA
MOKCKa HEOOXOIMMOI'0 MaTepHasa;



— NPEICTaBIATh H3YyYEHHBIM MaTEpHUall, MCIOJIb3Yys BO3MOKHOCTH  KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

— OOBSCHATHh PUCYHKHU U CXEMBI, IPEACTABICHHBIC B YICOHHKE;

— CaMOCTOSITEJILHO  COCTaBJIATH CXEMBI IPOIIECCOB, IPOTEKAIOMUX B KIETKE, U
«IPUBS3BIBATHY OTMEIBHBIE UX JTAITBl K Pa3JIUYHBIM KICTOYHBIM CTPYKTYPaM;

— WLIIOCTPUPOBATH OTBET MPOCTEHIIIMMHU CXEMaMH M PUCYHKAMH,

— paboTtaTh € MHKPOCKOIIOM W  HM3TOTOBJIATH  MPOCTEHIINME  Tpemaparbl UL
MHUKPOCKOITUYECKOT0 UCCIIEIOBaHUSI.

Pasnen 2. PasMHOXKEHNE 1 MHIMBUIYAIBHOE Pa3BUTHE OpraHu3MoB (5 4)

Tema 2.1. PazMHOXEHHE OpTaHU3MOB (2 9)

CymHocTs U GOpMBI Pa3MHOXKEHHUSI OpraHu3MoB. becrionoe pa3MHOXEHHE PACTCHHHA W
KUBOTHBIX. [1070BO€ pa3sMHOKEHUE KMBOTHBIX M PACTEHHIA; 00pa30BaHHE TOJOBBIX KIIETOK,
OCEMEHCHHE M OIUIOJAOTBOpPEHHE. bHosiornyeckoe 3HA4YeHHE IIOJIOBOTO  Pa3MHOMXKCHWSL.
['ametorenes. Ilepwombl 00pa3oBaHUsI MOJIOBBIX KJIETOK: Pa3MHOXKEHHE, POCT, CO3pPEBaHUE
(Meii03) u (opMuUpOBaHHE IMOJOBBIX KIETOK. OCOOCHHOCTH CIepMaToreHe3a W OBOTCHE3a.
Orm1010TBOPEHHE.

Llemoncmpayus

[TnakaTsl, WIITIOCTPUPYIOIIKE CIIOCOOBI BET€TaTUBHOTO PAa3MHOXKEHMSI IJIOJJOBBIX JAEPEBbEB U
OBOIIHBIX KyJIbTyp. Mukpomnpemnaparsl sinekinerok. dororpaduu, oTpakaromue pasHoooOpasue
IIOTOMCTBA Y OJJTHOM Iapbl POAUTEIEH.

IIpeomemnule pe3yromamsi 00yueHs.

VYuamuecs 10JKHbI 3HATh:

— MHoroo0pasue (popMm 6ecroyoro pa3sMHOXKEHUS U TPYIIBI OPraHU3MOB, Ul KOTOPBIX OHU
XapaKTEepHBI;

— CYHIHOCTb I10JIOBOI'O Pa3MHOKEHHS U €ro OMOJIOrMYECKOe 3HAYEHUE;

— IPOLECC TaMETOreHE3a;

— M€i03 U ero OMOJI0rMYECKOe 3HAUEHUE;

— CYHIHOCTb OILIOJIOTBOPEHHUS.

VYyanuecs 10KHbI yMETh:

— XapaKTepu30BaTh OMOJIOTHYECKOe 3HaUeHHE OeCIoIoro pa3MHOKEHNUS

— 0OBSCHATH Ipoliecc MeHo03a, MPUBOIAIINI K 00pa30BaHUIO TAIUIOUIHBIX raMeT.

Tema 2.2. UnauBuayanbHOe pa3BUTHE OpraHU3MOB (OHTOTeHe3) (3 u)

OMOpHOHaIbHBIN nepuos pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH JpoOjeHus; oOpa3oBaHHe
OJIHOCJIOIHOTO  3apojbllia —  OmacTynbl. [acTpynsiuus; 3aKOHOMEPHOCTH  00pa3oBaHUs
JBYCIIOWHOIO  3apoabllia —  ractpyibl. [lepBuuHBI  OpraHoreHe3 W JajbHEWIIas
mupdepeHIIMpoBKa TKaHEW, opraHoB M cucreM. llocTaMOpHOHaANBHBIM Nepuoa pa3BUTHUS.
@®opMbl TOCTAIMOPUOHATIBHOTO TiepuoAa pa3BuTHs. Henpsmoe pa3Butue; MONHBIA U HETIOIHBIN
MeTtamopdo3. buonornueckuit cmpica pa3BuTus ¢ meramopdosomM. Ipsimoe pazsutue. Ctapenue.
OO0me 3aKOHOMEPHOCTH pa3BuUTHsA. buoreHernueckuit 3akoH. CXOJCTBO 3apoiblliel U
sMOpHoOHaNbHas JAuBepreHuus npusHakoB (3akoH K. bapa). buorenernueckuit 3akoH
(3. I'exkens u K. Mronnep). Pabotst A. H. CeBeprioBa 00 5MOpHOHAIBHOM H3MEHUYUBOCTH.

Llemoncmpayus

Talnuibl, WITIOCTPUPYIONIUE Mpoliecc MeTaMop(o3a y OECO3BOHOYHBIX (KECTKOKPBUIBIX U
YeIIyH4aTOKPbUIbIX HACEKOMbIX) M TO3BOHOYHBIX (aMpuOuit). Tabmuupl, oTpaxaromue
CXOJICTBO 3apO/bIIIEeH MO3BOHOYHBIX UBOTHBIX. CXeMbl peoOpa3oBaHUsl OPraHOB U TKaHEH B
¢dunorenese.

IIpeomemnvie pesynomamol 06yuenus

VYyammuecs J0IKHBI 3HATh:

— OIPCACIICHUC ITOHATHUA KOHTOTCHE3»;

— HNCPUOAU3AIUI0 UHANUBUAYAJIIbHOT'O PAa3BUTUSA;

— OTallbl 3M6pI/IOHaJILHOFO pa3BUTHA (I[p06J'IeHI/IC, racTpyJjAanus, opraHoreHe3);



— (hopMBI TOCTIMOPHOHAILHOTO MEPHOAA PA3BUTHS: HETIPSIMOE Pa3BUTHE, PA3BUTHE TTOJTHBIM
Y HETIOJHBIM IPEBpaIICHUEM;

— MpsIMOE Pa3BUTHUE;

— Ouorenetnveckuii 3akoH J. ['ekkens u K. Mroepa;

— pabotsl A. H. CeBeprioBa 00 SMOpHOHAIBHOM U3MEHYMBOCTH.

VYyamuecs 10JKHbI YMETh:

— OIHMCHIBATH MPOIIECCHI, MPOTEKAIOLINE MTPU APOOICHUH, TaCTPYIIALUN H OpPraHOTeHE3E;

— XapakTepu3oBaTh (HOpMbI HOCTIMOPUOHATIBHOTO PAa3BUTHUS;

— pa3nu4aTh COOBITHSA, COMPOBOXKIAIONIME PA3BUTHE OPTaHM3MA IMPH MOJHOM M HETOJHOM
NpEBPALCHUH;

— OOBSCHATH OMOJIOTUYECKUN CMBICI PA3BUTHS C METaMOP(O30M;

— XapaKTepu30BaTh TAIbl OHTOTEHE3a MPH MPSIMOM ITOCTIMOPHUOHATBHOM Pa3BUTHH.

Memanpeomemuvbie pe3yibmamsl 00yYeHUs.

VYyamuecs 10JKHbI YMETh:

— CpaBHUBATh U CONOCTAaBJIATb MEXKIY COOOW STambl Pa3BUTHUS KUBOTHBIX H3YYEHHBIX
TaKCOHOMMYECKUX TPYIIIL;

— WCIIOJI30BaTh MHAYKTUBHBIA W JIEAYKTHBHBIA TIMOAXOABI TPH W3YYCHUU KPYITHBIX
TaKCOHOB;

— BBISIBJISITH IPU3HAKHU CXOJICTBA U PA3JIMYUsI B Pa3BUTHUHU KUBOTHBIX Pa3HBIX TPYIIIL;

— 0000111aTh U JIeTIaTh BHIBOBI TI0 U3YYCHHOMY MaTepHay;

— paboTaTh C JOMOJHUTEIHHBIMA HCTOYHHKAMH HH()OPMAIIUU M HCIOJIB30BaTh UX JUIS
MOMCKA HEOOXOUMOTO MaTepHaa;

— MPEACTaBIATh M3YyYEHHBIH MaTepuali, HCHOJIb3ys BO3MOXKHOCTH  KOMIIBIOTEPHBIX
TEXHOJIOTHM.

Paznen 3. HacneacTBEeHHOCTh M U3MEHUYMBOCTh OPraHU3MOB (1 8 ‘I)

Tema 3.1. 3aKOHOMEPHOCTH HacjeI0BaHus puU3HAKOB (12 )

OtkpeiTue I'. Mennenem 3akOHOMEpHOCTEN HaclleZJoBaHUs MPU3HAKOB. [ mOpuaonornyeckuit
METOJI HU3YYEHHUs HaCJIeICTBEHHOCTH. MOHOruOpuiHOe U MOJUTHOPUAHOE CKPEIIMBAHUE.
3akonbl Menpgens. He3zaBucuMoe M ClEIUIEHHOE HacienoBaHHe. ['eHeTmdeckoe olnpeaeneHue
nosa. ['eHoTHn Kak menocTHas cuctemMa. B3aumMonelcTBUE aJUIebHBIX U HEAUIEIbHBIX '€HOB B
OIPEIETICHUN IIPU3HAKOB.

Llemoncmpayus

KaprI XpOMOCOM HYCJIOBCKA. PonocinoBHbIE BBIIAIOIIMXCS HpeHCTaBHTeHeﬁ KYJIbTYPHI.
XpOMOCOMHBIe AdHOMaAJIMM 4Y€JIOBCKA U UX q)eHOTI/IHI/ILIeCKI/Ie IMPOABJICHUA.

IIpakTuyeckas padora Ne2PemeHne reHeTHUECKHUX 3a]]a4 U COCTAaBIEHHE POJIOCIOBHBIX.
KonTposbHas pabora Ne2. Pernienne reHeTnyeckux 3ajaad.

IIpeomemnvie pesynomamol 06yuenus

VYyamuecs 10IKHBI 3HATh:

— ONPENENICHNs TOHATUMN: «T€H», «JOMHHAHTHBIN T'€H», «PELECCUBHBIA T'€H», «IPU3HAKY,
«CBOMCTBO», «(hEHOTHUIT», «TEHOTHUII», HACIEJICTBEHHOCTbY, «M3MEHUUBOCTY, «MOANUDUKALIUNY,
«HOPMa pEaKLUN», «MYTALUN», «COPT», IIOPOJay, KILITAMM»;

— CYUIHOCTb I'MOPHJIOIOTHYECKOT0 METOIa N3YUEHHUs HACIEICTBEHHOCTH;

— 3aKoHbI Mennens;

— 3ak0oH MopraHa.

VYyamuecs 10KHbI YMETh:

— HCIIOJIb30BAaTh MPH PEIICHUH 33]]a4 TeHETUYECKYI0 CUMBOJIUKY;

— COCTaBJIATh T€HOTUIIBI OPTaHU3MOB U 3alMCHIBATh UX TAMETHI;

— CTpOUTH CXEMBbI CKpEIIUBaHUS npu HE3aBHCHUMOM u CLIETUIEHHOM
HaCJIeJOBaHUM,HACJIEIOBAaHUH CLIETITIEHHOM C TOJIOM;

— CYIIIHOCTh T€HETHYECKOI0 ONpeieNieH s 10J1a Y paCTeHUH U )KUBOTHBIX;

— XapaKTepU30BaTh T€HOTUII KaK CUCTEMY B3aUMOJIEHCTBYIOIINX T€HOB OPraHU3Ma;

— COCTaBJIATh ITPOCTEMIINE POJOCIOBHBIE U PEIIATH FEHETUUECKUE 3aauu.

Tema 3.2. 3aKOHOMEPHOCTH U3MEHUUBOCTH (3 1)



OcHoBHBIE (HOPMBI M3MEHYUBOCTH. [ €HOTHUIIMYECKAass M3MEHUMBOCTh. MyTanuu. 3HaueHHUE
MyTalMid JUIsi TPAaKTHKU CEJIbCKOro Xo3siiicTBa W OuorexHonoruu. KomOuHaTHBHAs
M3MEHYUBOCTh. DBOJIIOLIMOHHOE 3HauY€HHWE KOMOMHATUBHOW W3MEHUYMBOCTH. DeHoTUNHUYecKas,
Wi MOoAuUKAIMOHHAS, W3MEHUYMBOCTb. PONb ycrnoBuil BHEIIHEW cpenbl B pPa3BUTUU U
MPOSIBIICHUH MPU3HAKOB U CBOMCTB.

Llemoncmpayus

[Tpumepbl MOM(UKATMOHHOW U3MEHUYNBOCTH.

IIpakTnueckas padora Ne3. [loctpoeHue BapuallnOHHOIO Psiia U KPUBOM
(pa3Mmepsl TUCTHEB PACTECHUN, aHTPOIIOMETPUYECKHE JAHHBIE yUalUXCs).

IIpeomemnule pezyromamsl 00yuenus.

Yuamuecst 1OKHBI 3HATE:

— BUJIbl U3MEHYUBOCTH U PA3IMUUS MKy HUMH.

VYyamuecs N0KHbI yMETh:

— pacro3HaBaTh MYTAIIMOHHYIO U KOMOMHATHBHYIO U3MEHUYHUBOCTb.

Tema 3.3. Cenexuusi pacTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB (3 1)

LleHTpbI MPOUCXOKIEHUS U MHOTOO0Opa3usl KyabTypHBIX pacteHuil. CopT, Mopoja, ITaMM.
Meroabl cenekuuu pacTeHUHM U KUBOTHBIX. JlOCTMIXKEHHS M OCHOBHBIE HaIlpaBJICHUS
COBPEMEHHON CEJIEKIMU. 3HAY€HUE CeJNEeKUUU JUIsl Pa3BUTUS  CEIbCKOXO35HCTBEHHOIO
MIPOU3BOJICTBA, METUITUTHCKOW, MUKPOOHUOJIIOTHYECKOM B IPYTUX OTpaciiei MPOMBIIUICHHOCTH.

Llemoncmpayus

CpaBHUTENBHBIN aHAJIW3 MOPOJ] AOMAIIHUX XUBOTHBIX, COPTOB KYJBTYPHBIX PAaCTEHUN U UX

JUKHX IIPCAKOB. KOJ'IJ'ICKI_II/II/I U IIpenaparbl COPTOB KYJIbTYPHBIX paCTCHHﬁ, OTJINYaroIIUuXCA
HauOOJIBIIIEH IIJI0A0OBUTOCTBIO.

IIpeomemnule pe3yromamsi 00yueHs.

VYyamuecs 10JKHBI 3HaTh:

— METO/IbI CENEKIINH;

— CMBICJI ¥ 3HAYEHHUE SIBJICHUS T€TepO3Hca U MOJUILIONINH.

VYyamuecs 10KHbI yMETh:

— OOBSACHATh MEXaHW3MBbI Iepe/lau NMPU3HAKOB U CBOMCTB M3 MOKOJEHMS B MOKOJIEHHUE U
BO3HUKHOBEHHUE OTIMYUN OT POJUTENBCKUX (POPM Yy TOTOMKOB.

Memanpeomemnmvie pezyromamul 00yuenus

VYuyaruecs: 10JKHBI YMETb:

— JlaBaTh XapaKTePUCTUKY F'€HETUYECKUM METOAaM U3yueHHs] OMOJIOTrHUECKUX 00BEKTOB;

— paboTaTh ¢ yUeOHUKOM, paboyell TeTpaabio U AUJAKTHUYECKUMH MaTepualaMu;

— COCTaBJIATh KOHCIIEKT maparpada yyeOHUKa 10 W/MIM IOCIEe W3y4eHHUs Marepuana Ha
YPOKe;

— pa3pabaThIBaTh TUIAH-KOHCIIEKT TEMBI, HCIIOJIb3Ys pa3Hble HICTOYHUKHA UH(POPMALINH;

— rOTOBUTh YCTHBIE COOOIIEHUS U MHCbMEHHbIE pedeparbl Ha OCHOBE 0000IIEHUs
Matepuaia yaeOHHKa U JOTIOTHUTEIBHON JTUTEePATyPHI;

— TIOJTb30BAThCS IOMCKOBBIMH cucTeMaMu HTepHeTa.

Paznen 4. DBoumonus )KUBOTHOTO Mupa Ha 3emiie (21u).

Tema 4.1. PazButue OMOJ0THH B JOAAPBUHOBCKUH mepHo (2 4)

Pa3Butue Ouonoruu B J0JapBHUHOBCKUHN Tepuod. ['0COACTBO B HayKe IMpEACTaBICHHH 00
«M3HAYaIbHOU 11€71eCO00pa3HOCTU» M HEM3MEHHOCTHU XKUBOW mpuponbl. Paboter K. JIunues mo

CHCTEMaTUKE PACTEHUN M )KUBOTHBIX. DBoMonMoHHas Teopus JK. b. Jlamapka.

Jlemoncmpayus



buorpadun yd€HBIX, BHECIIMX BKJIaJl B pa3BUTHE DBOJIONMOHHBIX wuaAeH. JKu3Hb H
nearenbHOCTh XK. b. Jlamapka.

Tema 4.2. Teopus Y. JlapBrHa 0 IPOMCXOXKIECHUN BUIOB ITyTEM €CTECTBEHHOr0 oTO0pa (3 9)

[Ipeanoceuiku BO3HUKHOBEHUS yueHust Y. JlapBuHA: TOCTHM)KEHUS B OOJIACTH €CTECTBEHHBIX
HayK, dKcreauimoHHbIi Marepuan Y. Jlapeuna. Yuenue Y. JlapBuHa 00 UCKYCCTBEHHOM 0TOOpE.
VYyenue Y. [lapBuHa 0 ecTecTBEHHOM 0TOOpe. Buj — sneMeHTapHasi 3BONIONMOHHAS AMHUIIA.
Bceo6u1a;1 HHAUBUAYAJIbHAsA U3SMCHYUBOCTb U M30BITOYHAS YUCIEHHOCTh IOTOMCTBA. Bopb6a 3a
CYIIECTBOBAaHHE U €CTECTBEHHBINH 0TOOP.

Jlemoncmpayus

buorpadus Y. Jlappuna. Mapmpyr u KOHKpeTHble Haxonku Y. JlappuHa BO Bpems
myTenecTBs Ha Kopabie «buriby.

Ilpeomemnule pe3yrbmamul 06yueHuUs:

VYyamuecs N0KHBI 3HATh:

— NPEJCTABICHUs €CTECTBOMCIBITATENEH TOJAAPBHUHOBCKOM JIIOXH O CYHIHOCTH KUBOH
HPUPOJIBI;

— B3nisibl K. JIMHHEd Ha cUCTEMY KUBOTO MUPA;

— OCHOBHBIE IOJNOXKeHUs 3BoMonMoHHOM Teopun K. b. Jlamapka, €€ DO3UTHBHBIE H
OLIMOOYHBIE YEPTHI;

— yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOODE;

— yuenue Y. JlapBuHa 0 €CTECTBEHHOM OTOODE.

VYyamuecs 10JKHBI yMETb:

— OLIEHUBATh 3HaYeHUE 3BOMIOLIMOHHON Teopun K. b. Jlamapka ams pazButust Onosoruu;

— XapaKTepU30BaTh NPEAIIOCHUIKM BO3HUKHOBEHUS 3BOJIIOLIMOHHOM Teopun Y. JlapBuHa;

— J1aBaTh OINPEIEIICHUE MOHATHUAM «BUA» U IIOIYJISILUS;

— XapaKTepU30BaTh IPUYHHBI OOPHOBI 3@ CYIIECTBOBAHUE;

— OIpENeNsITh 3Hau€HUE BHYTPUBUAOBOM, MEKBHUJIOBOW OOpHOBI 3a CYILIECTBOBAaHHME U
060pbOBI ¢ A0MOTHYECKUMU (PaKTOPAMU CPEbI;

— JIaBaTh OLIEHKY €CTECTBEHHOMY OTOOpY KaK pe3yabTaTy OOphObI 3a CyIIECTBOBAaHHE.

Tema 4.3. CoBpeMeHHBIE MPEACTABICHUS 00 ABOMIONHHA. MUKPOIBOIIOIUS U MaKPOIBOIIOIIHS
(59)

Bun kak TeHeTMYecKHM U30JIMPOBAaHHAS CHUCTEMA; pPEMpPOAYKTUBHAs M3OISAIUS U e€
MexaHu3Mbl.  [lomynsiuoHHAass ~ CTPYKTypa  BHJA; OKOJOTHYECKHE ¥  T'e€HETHYeCKHe
XapaKTepUCTUKU monynsuuid. [Tonmymsus — snemMeHTapHas SBONIOIMOHHAs enuHuna. [lytu u
CKOPOCTh BHJI000pa30BaHMs; reorpauueckoe U 3KOJIOTUYECKOE BUI000pazoBaHue. [ 1aBHBIE
HaIpaBJIEHUs YBOIOIMOHHOTO Tpoliecca. buonorndyeckuii mporpecc U OMOJIOTHYECKUM perpecc
(A. H. Cegeprion). [lytu noctmkenus: Ononorudyeckoro nporpecca. OCHOBHbIE 3aKOHOMEPHOCTH
DBOJIIOLMU: JUBEPIreHIMs, KOHBEpreHuWs, napauenusM. llpaBuna sBomonmu rpynm
OpraHu3MoB. Pe3ynbTaThl 3BOJIIOIUU: MHOTOOOpa3ue BUAOB, OpraHHYecKas 1eJ1eCO00pa3HOCTb,
MOCTENIEHHOE YCIIO)KHEHNE OpraHU3alliH.

Llemoncmpayus

CxeMbl, WILTIOCTPUPYIOIINE Tpolecc reorpaduueckoro BuaoodpazoBanus. JKuBble pacTeHUS
U JKUBOTHBIE, TepOapUu U KOJJICKIMHU, MOKA3bIBAIOIIMNE HHAWBHUIYATbHYI0 W3MEHYHUBOCTh U
pazHooOpa3ue COpPTOB KYJNbTYPHBIX PACTeHM W TOPOJA JOMAITHUX >KUBOTHBIX, a TaKXke
pe3ynbTaThl  MPUCIOCOOIEHHOCTH OpPraHM3MOB K cpele OOWTaHMS U Pe3yiabTaThl
BHUi000pazoBanus. [IpuMepsl TOMOJOTHYHBIX W AHAJOTHYHBIX OPraHoOB, WX CTPOCHUS U
MIPOUCXOXKICHHST B OHTOreHe3e. CXxeMbl COOTHOIICHHS MyTeH MPOrPECCHUBHON OMOIOTHYECKON
ABOJIIOIMU. Marepuanbl, XapakTepHU3YIOIIHE MPEICTaBUTEIEH JKUBOTHBIX M PACTEHHI,
BHECEHHBIX B KpacHyr0 KHUTY M HaXOJIAIIMXCS TIOJI OXPaHO TOCyaapCcTBa.

IIpeomemnvie pesynomamuol 06yuenus
Vwyamuecs 10KHBI 3HATh:

— 3Ha4YeHue 3a00THI O IOTOMCTBE JJIS1 BBIZKMBAHU A,
— OIPpCACIICHUA MMOHATUH «BUI» U (HOITYJIAIUA»;



— CYHIHOCTb TCHCTUUYCCKHUX MPOLCCCOB B MOIYJIALUAX

— ¢opMBI BUI000pa30BaHUS

— TJIaBHBIC HANIPABIICHHSI SBOJIIOIIUH: OMOJIOTHYECKHUI MMPOTPecc U OMOJIOTUIECKUH perpecc;
— OCHOBHBIE 3aKOHOMEPHOCTH BOJIIOLIUU: TUBEPIEHIINI0, KOHBEPTCHIMIO U TApaJICIIN3M;
— PEe3yJbTAThI YBOJIOIUH.

VYyamuecs N0KHbI yMETh:

— OOBSICHATD MPUYMHBI Pa3[esICHUs] BUJOB, 3aHMMAIOUINX OOLIMPHBIA apean oOWTaHUs, Ha
HOMYJISILINY;

— XapaKTepU30BaTh MIPOLIECC FIKOJOTHUECKOTO U Teorpapuueckoro Bua0o0pa3oBaHus;

— OILIGHMBATh CKOPOCTh BHJI000pA30BaHMS B PA3JIUYHBIX CHCTEMAaTHYECKHX KaTErOpHUIX
YKUBOTHBIX, PACTEHUN 1 MUKPOOPIaHU3MOB

— XapakTepu3oBaTb IyTH JIOCTHXKEHHUA OMOJIOTMYECKOro Imporpecca:  apoMop¢os,
UAM0AIalTALUIO U OOLIYIO JeTeHepaltio;

— IPUBOAUTH IPUMEPBI TOMOJIOTHUHBIX U AHAJIOTUYHBIX OPTaHOB.

Tema 4.4. TIpucnocoOIEHHOCTh OPraHU3MOB K YCJIOBUSIM BHEUIHEW CpeIbl KaK pe3ysbTar
JIEHCTBHSI €CTECTBEHHOTO 0TOOpa (3 1)

[TpucniocoOuTeNbHBIE OCOOEHHOCTU CTpocHHs. [IOKpOBHUTEIHCTBEHHAs] OKpacka IOKPOBOB
Tela: CKpbIBaloLlasi oOKpacka (OJHOTOHHAs, JIBYTOHOBAs, pacwieHAIas U  Jp.);
npeaocreperaronias okpacka. Mumukpusi. [IpucrnocoOurensHoe moBeAeHUE KUBOTHBIX. 3a00Ta
o moromctBe. Pusnonornveckue anantanuu. OTHOCUTENFHOCTD MPUCTIOCOOIEHHOCTH.

Jlemoncmpayus

I/IJ'IJ'IIOCTpaI_II/II/I, ACMOHCTPpUPYIOHMIUEC CTPOCHUC TECJIA )KUBOTHBIX U PACTUTCIIBHBIX OPTaHU3MOB,
O6€CH€‘II/IB8.I-OH_II/IG BBDKMBAHUC B THUIIMYHBIX I HUX YCIIOBUAX CYHICCTBOBAHMHA. HpI/IMepLI
Pa3INIHbIX BUAOB HOKpOBHTGJ’ILCTBCHHOfI OKpaCKH y KUBOTHBIX.

IIpakTHyeckasn padora Ne4. lI3yueHue mnpucnocoOJEHHOCTH OPraHHU3MOB K cCpele
oburtanus. M3yueHne M3MEHUMBQCTH, KPUTEPUEB BUIA, PE3YIbTATOB HCKYCCTBEHHOI'O OTOOpa
Ha COpPTax KyJbTYPHBIX PACTCHUH .

llpeomemnule pezyromamsi 00yuenusl

VYyamuecs 10JKHBI 3HaTh:

— THUIBI TOKPOBUTEIBCTBEHHON OKPACKH (CKpBIBAIOLIast, MPE0CTEperaroias) 1 X 3Ha4eHue
JUISl BBDKMBAHUS;

— OOBSICHATh OTHOCUTEJIbHBIN XapaKTep MPUCIIOCOOIEHHI;

— 0COOEHHOCTH MTPUCTIOCOOUTENBHOIO TOBEJECHUSI.

VYyamuecs: T1OIKHbBI YMETh!

— MPUBOJIUTH TPUMEPHI MPUCHOCOOUTENBHOIO CTPOECHUS Tella, IMOKPOBUTEIHCTBEHHON
OKpPAcKH MOKPOBOB U MOBEICHUS KUBBIX OPIraHU3MOB.

Tema 4.5. Bo3HUKHOBEHUE )XM3HU Ha 3emiie (2 )

Opranndeckuii MUp Kak pe3yibTaT dBONIONUY. BO3HUKHOBEHHUE U pa3BUTHE KU3HU Ha 3eMJIE.
Xumuueckuil, npenouonorndeckuit (teopust akagemuka A. V. Omapuna), GHONOTHYECKHHA U
COLIMAJIbHBIA JTalbl Pa3BUTHUsA KUBOW Marepuu. DUIIOrEeHETUYECKUE CBSA3U B JKUBOU IIPUPOJE;
€CTeCTBEHHas KJlacCU(UKALUS )KUBBIX OPTaHU3MOB.

Llemoncmpayus

CxeMbl BO3HUKHOBEHHUS OJTHOKJIETOYHBIX 3YKapHUOT, MHOTOKJIETOYHBIX OPraHU3MOB, Pa3BUTHS
[AapCTB PACTEHUN U )KUBOTHBIX.

IIpeomemnvie pesynomamol 06yuenus
Vwyamuecs 101KHBI 3HATh:

— TCOPHUIO aKaJICMHUKa A. 1. OnapHHa O IPOUCXOXKICHUHU KU3HU Ha 3emie.
Yuyammuecs J0IKHBI YMCThb:



— XapaKkTepu30BaTh XUMHUYECKUH, NpeaOMOIOTHYECKUI, OWOIIOTMYECKUH W COIMAIbHBIHN
JTalbl Pa3BUTHUS )KUBOW MaTEPUU.

Tewma 4.6. PazButue xu3nu Ha 3emiie (6 49)

PazBuTue xu3HM Ha 3eMiie B apXeHCKYyI0 U IPOTEPO30MCKYIO 3phl. [lepBhie clienibl )KM3HU Ha
3emute. [TosiBIeHHE BCEX COBPEMEHHBIX THIIOB OECITO3BOHOYHBIX KUBOTHBIX. [IepBbie XOpIOBBIC.
PazButue BogHbIX pactenuil. PazButue xu3Hu Ha 3emiie B maneo3oiickyto 3py. [losBienue u
ABOJIIOIMSA CYXONMYTHBIX pacTeHuil. [lanmopoTHHKH, CEMEHHBbIE MANOPOTHUKHU, TOJIOCEMEHHbIE
pacteHus. BO3HUKHOBEHHE TTO3BOHOYHBIX: PHIOBI, 36MHOBOJHBIE, IPeCMBIKatonuecs. Pazpurue
)KU3HM Ha 3emiie B ME3030MCKYH0 M KaWHO30MCKyo 5pbl. [losiBieHuMe W pacmpocTpaHeHue
MOKPHITOCEMEHHBIX pacTeHuil. Bo3HukHOBeHHMe nTULl W MiekonuTatouux. [losBienue u
pazButue mpumaroB. I[Ipoucxoxnenue uyenoBeka. MecTo 4YelloBeKa B JKMBOW MPHPOJE.
Cucremarnveckoe mojioxxenue Buma HOmMO sapiens B cucreme KUBOTHOrO Mupa. IIpusHaku u
CBOICTBa 4eJOBEKa, MO3BOJIAIOIIME OTHECTH €ro K pa3jMYHbIM CHUCTEeMAaTHUYECKUM TIpymram
apcTBa KUBOTHBIX. CTaJuy SBOMIOIMM 4YeJIOBEKa: APEBHEHIIHI 4YelOBEK, IPEBHUI 4YEOBEK,
nepBble coBpeMeHHble Toau. CBoiicTBa uenoBeka Kak Ouosorudeckoro Bujaa. Ilomynsunonnas
CTpykTypa Buaa HOMO sapiens; denoBeyeckWe pachl; pacooOpa3oBaHKE; EIUHCTBO
MIPOUCXO0KICHHS pac. AHTHHAYYHAs CYUIHOCTh pacu3ma.

Llemoncmpayus

Penponykiun xaptun 3. Bypuana, orpaxkatomux ¢ayHy u Gpropy pa3iIudHbIX 3p U IEPHOIOB.
CxeMmbl pa3BUTHSI LApCTB XKUBOM mpupoapl. OKaMEHENOCTH, OTIEYaTKU PACTEHUH B JPEBHUX
nopoaax. Mozaenu CKeJleToB YeI0BEeKa U IT0O3BOHOYHBIX JKMBOTHBIX.

KonTtpoabnas padora Ne3. DBonronus )KMBOro MUpa Ha 3eMIe.

Ilpeomemmnule pezynomamsl 00yuenus

VYuaiuecs J0KHBI 3HATh:

— 9Tallbl Pa3BUTUA )KUBOTHBIX U paCTeHI/Iﬁ B pa3JIMYHbIC ICPUOABI CYIIICCTBOBAHUA 3emin.
— ABUWIKYINHUEC CUJIbI aHTPOIIOTCHE3a,

— CUCTCMATUYCCKOC ITOJIOKCHUEC YCIIOBCKA B CUCTCMC KMUBOI'O MHUPaA,

— CBOICTBA YeJIOBEKA KaK OMOJIOTHYECKOrO BHA,

— DTaIlbl CTAHOBJICHUS YEJIOBEKA KaK OMOJIOTHYECKOrO BUA,

— PpacChl YCJIOBCKA U X XAPaAKTCPHLBIC OCOOCHHOCTY.

VYyamuecs 10KHbI yMETh:

— ONUCBIBATh Pa3BUTHUE KU3HU Ha 3eMJI€ B apXEHCKYI0 U MIPOTEPO30MCKYIO APBI;

— ONMCBIBATh Pa3BUTHUE KU3HU Ha 3eMJie B AJIE030UCKYIO 3pY;

— ONMCBIBATh Pa3BUTHUE KU3HU Ha 3eMJie B ME3030MCKYIO 3pY;

— ONMCBIBATH PA3BUTHUE KU3HU Ha 3eMJI€ B KATHO30MCKYIO 3py.

— XapaKTepu30BaThb pPOJb MPSAMOXOXKIEHHUS, Pa3BUTHS TOJIOBHOIO Mo3ra M TpyAa B
CTaHOBJICHUH YEJIOBEKA,

— OIPOBEPraTh TEOPHUIO PaCU3Ma.

Memanpeomemnmvie pezyromamul 00yuenus

VYyamuecs 10KHbI yMETh:

— paboTaTh ¢ y4eOHHKOM, pabouei TeTpaablo U JUAAKTUIECCKUMH MaTepraIaMu;

— COCTaBIIATh KOHCHEKT Maparpada ydeOHMKa T0 W/WIM TOCIE H3YYCHHS MaTepualia Ha
Ypoxke;

— pa3palaThIBaTh IJIAH-KOHCIIEKT TEMBbI, UCIIOJIB3YS pa3HbIe HICTOYHUKH WH(POPMAITUH;

— FOTOBUTh YCTHBIE COOOIICHWS M THCbMEHHBIE pedepaTsl, HCHOIb3Yys HHPOPMAIUIO
yueOHUKA U JTOTOTHUTEIHHBIX UCTOYHHKOB;

— MOJIb30BAThCSI IOMCKOBBIMU CUCTeMaMu MIHTepHeTa;

— BBITIOJIHSATH JTA00paTOPHBIE PAOOTHI O] PYKOBOJICTBOM YUHTETIS;

— CpaBHUBATh MPEACTABUTEICH Pa3HBIX TPYII PACTEHUN M KMBOTHBIX, J€NIaTh BBHIBOJABI Ha
OCHOBE CPaBHCHHS,

— OIICHUBATh CBOWCTBA TMOPOJ] JOMAIIHWX JKABOTHBIX M KYJIBTYPHBIX PACTCHHH TI0
CPaBHECHHIO ¢ TUKUMH TIPEIKAMU;



— HaxoJIuTh WHPOPMAIMIO O PA3BUTHH PACTCHH W KUBOTHBIX B HAyYHO-TIOMYJISIPHOU
auTeparype, OMOJIOTHYECKHUX CIIOBApsSX W CIPABOYHHMKAX, AHAJIM3UPOBATh M OIEHUBATh €¢,
MEePEBONTH M3 OJTHON (HOPMBI B IPYTYIO;

— CpaBHHMBATh M COIIOCTAaBJISATH MEXKIY COOOW COBPEMEHHBIX W HCKOIMAEMBIX KHBOTHBIX
M3yYECHHBIX TAKCOHOMUYECKHUX TPYIIIL;

— UCIOJB30BaTh HHAYKTUBHBIA U JEAYKTUBHBIA TOAXOJbI MPU M3YYCHUH KPYIHBIX
TaKCOHOB;

— BBISIBIISITh TIPU3HAKK CXOJACTBA WU PA3IMuds B CTPOSHUU, O0pa3e >KU3HU U TOBEICHUU
JKUBOTHBIX M UEJIOBEKA;

— 000011aTh U JIeTaTh BHIBOBI 10 U3YYCHHOMY MaTepuaiy;

— NPEACTABIIATh HW3YYECHHBIM MaTepuall, MCIOJIb3ys BO3MOXHOCTH KOMIBIOTEPHBIX
TEXHOJIOTUH.

Pasznien 5. BsaumoorHomenus opragusma 1 cpensl. OcHoBeI 3kosoruu (7 4)

Tewma 5.1. buocdepa, e€ crpykrypa B pyHKIUHU (5 9)

buocdepa — >xuBas obosouka 1anetsl. CtpykTypa Ouochepsl. KommoneHnTsr O6uocdepsr:
JKMBOE BEIIECTBO, BHJIOBOW COCTaB, pa3HOOOpa3ue W BKiIAJ B OMomaccy. buokocHoe u xKocHoe
BemecTBo Ouocdepsr (B. U. Bepuanckuii). Kpyroopor BemectB B mpupone. EcrecTBenHbie
coolmiecTBa KHUBBIX OpraHu3MoB. bruoreoneHo3sl. KOMITIOHEHTBI OHMOT€OIICHO30B: MPOIYLIEHTHI,
KOHCYMEHTBI, PEAYICHTHl. BHOLEHO3BI: BHIOBOE pa3HOOOpa3ue, IUIOTHOCTH TOIMYJISIHIA,
O6uomacca. Abnornyeckne hakTopsl cpensl. Poib Temmeparypbl, OCBEIIEHHOCTH, BIQXKHOCTH U
Opyrux (GakTOpoB B IKH3HENEATEIHLHOCTH cooOmiecTB. VHTEHCHBHOCTh NeicTBUs (akTopa
cpensl;  orpaHuuMBarommii  Qaktop. B3aumoneicTBue  (GakTOpoB  Cpedbl,  IPEIEIIbI
BBIHOCIMBOCTU. buortnueckue dakropsl cpensl. Llemu u cet nuTaHuA. DKOJIOTUYECKUE
nUpaMuIbl: yKces, Ouomaccel, sHepruu. CMeHa OuoiueHo30B. [IpuunHBI CMEHBI OHOLIEHO30B;
dbopmupoBaHue HOBBIX cooOmiecTB. @DOpMbl B3aUMOOTHOILIECHUN MEXIy OpraHH3MaMHu.
[lo3uTHBHBIE  OTHONICHUS —  CHUMOMO3:  MyTyalu3M, KOOMepanus, KOMMEHCAIU3M.
AHTUOMOTHYECKHE OTHOUICHMS: XHUIIHUYECTBO, Mapa3UTH3M, KOHKypeHuwus. HelTpanbHbie
OTHOULIEHUS — HEUTPaIU3M.

Llemoncmpayus

CxeMmbl, WIIIOCTPUPYIOIIUE CTPYKTYpY Omochepsl M XapakTrepusyrouipe e€ OTAeIbHBIC
cocTaBHble YacTu. TaOauIpl BUIOBOIO COCTaBa U pa3HOOOPA3Usl KUBBIX OpPraHU3MOB OHOC(hEPHI.
CxeMpl KpyroBopoTa BeLIECTB B Ipupoze. KapTel, oTpakaromue reoJOoTH4YeCcKyH0 HCTOPHIO
MaTEepPHKOB, PaCIpPOCTPaHEHHOCTh OCHOBHBIX OHMOMOB cymH. JnaduibMbl M KHHO(DUIBMBI
«buochepa». Ilpumepsl cuMOHMO3a MEXAYy MPEACTABUTENSAMU pa3IMYHBIX IAPCTB KHUBOH
IIPUPOJIBIL.

IIpakTyeckas padora NeS u Ne6

CocraBiieHre CXeM Iepeiadl BeIeCTB U SHepruu (1iernei MuTaHus).
HSy‘lGHI/IG 1 OIMCaHUC SKOCHCTCMBbI cBoOEit MECTHOCTH, BBIABJICHHUC THUIIOB BBaHMOHeﬁCTBHﬂ
PAa3HbLIX BUAOB B I[&HHOﬁ OKOCHUCTEME .

IIpeomemnvie pesynomamol 06yuenus

VYyamuecs: TOJKHBI 3HaTh:

— omnpenieNieHne TMOHATHA «Ouochepa», «IKOJOTHs», «OKpYyXKarollas cpefa», «cpeaa
OOUTAHUSAY, «TPOAYLEHTBI», KKOHCYMEHTBD», «PEIYLICHTbI;

— CTPYKTYPY M KOMIIOHEHTHI Onochepsr;

— KOMIIOHEHTBHI JKUBOTO BEIIECTBA U €ro PYHKIUY;

— KJ1accu(UIHPOBATH HKOJIOTUYECKUE (HAKTOPBHI.

VYyamuecs 10KHbI YMETh:

— XapakTepu3oBaTh buomaccy 3emiu, OMOJIOrMYECKYIO TPOAYKTUBHOCTH;

— ONHUCBIBATh OMOJOTHYECKHE KPYTOBOPOTHI BEIIECTB B IPUPO/IE;

— OOBSACHATD JeiicTBHE a0MOTUYECKUX, OMOTUYECKUX U aHTPOIOT€HHBIX (DAKTOPOB;

— XapaKTepu30BaTh U pa3iavyaTh SKOJIOTMYECKHE CHUCTEMBbl — OMOIeoLleHO3, OMOLEHO3 U
arpoLeHos;

— pacKpbIBaTh CYIHOCTb U 3HAYEHHE B IPUPOJAE CAMOPETYIISILNY;

— OIHUCHIBATH MPOLIECC CMEHBI OMOIIEHO30B U BOCCTAHOBJICHUS IPUPOIHBIX COOOIIECTB;



— XapakTepu3oBaTh (OPMBI B3aMMOOTHOLICHHHA MEXAY OpraHM3MaMu: CHUMOMOTHYECKHUE,
aHTUOMOTUYECKUE U HEUTpaIbHBIE.

Tewma 5.2. buocdepa u yenosek (2 )

[IpupomHble pecypchl M HMX HCIIOIb30BaHHE. AHTPONOTreHHbIE (AaKTOphl BO3AEHCTBHS HA
OMOLIEHO3BI (POJIb YEJIOBEKA B IPUPOJIE); MTOCIEACTBUS XO3SICTBEHHON €S TEIILHOCTH YEJI0BEKA.
[Tpobaembl paroHATEHOTO TPUPOAONOIB30BAHUS, OXPAHBI MPUPOJIBI: 3alIUTA OT 3arpsI3HEHHIA,
COXpPAaHCHUC JSTAJIOHOB W IIAaMSATHUKOB IIPHUPOIBI, o0OecrieyeHue MNpUpPOAHBIMHU pCCypCaMUu
HaCeJICHHs IUIaHETHI.

Llemoncmpayus
KapTsl 3a110BeIHBIX TEPPUTOPUIL HALLICH CTPAHBI.

IIpakTnyeckas padora Ne7. AHanu3 M OLEHKA IMOCIEICTBUN ICATEIBHOCTH 4YEIOBEKa B
JKOCHUCTEMAX .

IIpeomemmnule pezyromamsl 00yuenusl

VYuyarmuecs 10JKHbI 3HATh:

— QHTPOIIOT€HHbIE (PaKTOPbI CPEJIbI;

— XapakTep BO3/IEHCTBHs YeloBeka Ha Ouochepy;

— CHOCcOOBI U METOJIbI OXPAHBI IPUPOIBI;

— OMOJIOrMYEeCKH U COLIMATIbHBIN CMBICI COXPaHEHHUs BUAOBOIO pa3HOOOpa3usi GMOLEHO30B;

— OCHOBBI PAllMOHAIBHOTO ITPUPOJI0TI0JIb30BAHMS;

— HeHcYepIaeMble U II0YEpIIaeMble PECYPCHI;

— 3a0BEJHUKH, 3aKa3HUKH, Mapku Poccuu;

— HECKOJIbKO pPaCTeHHH U )KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHUTY.

VYyamuecs 10KHbI yMETh:

— OPUMEHSATh Ha TPAKTUKE CBEACHUS 00 OSKOJIOTMYECKHX 3aKOHOMEPHOCTSAX B
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3SIiiCTBE ISl IMpPaBWJIBHONW OpraHu3alMy JIECOBOJCTBA,
PBIOOBOJICTBA, @ TAKXKE Ul PELIEHUs BCEro KOMIUIEKCAa 3a7iad OXPaHbl OKpYXKarollled cpeisl U
PaLMOHATILHOTO PUPOION0Ib30BAHUS.

Memanpeomemuule pe3ynbmamol 00yueHUs

VYyamuecs 10KHbI yMETh:

— paboTaTh ¢ y4eOHHKOM, pabouei TeTpaablo U JUAAKTUYECCKUMH MaTepraIaMu;

— COCTaBIIATh KOHCHEKT Maparpada ydeOHMKa J0 W/WIM TOCIE H3YYCHHS MaTepualia Ha
YpoKe;

— pa3pabarbIBaTh IJIAH-KOHCIIEKT TEMBbI, UCIIOJIb3Ys Pa3HbIe HCTOYHUKHA WH(OPMAINH;

— TOTOBUTh YCTHBIE COOOIIEHUSI W TUCHBMEHHBIE pedepaThl HA OCHOBE HH(OpMALUU W3
yueOHUKa U TOTOTHUTENBHBIX UCTOYHHKOB;

— MOJIb30BaThCsI TIOMCKOBBIMU CUCTeMaMu MIHTepHeTa;

— n30UpaTeNnbHO OTHOCHTHCS K OMonorndeckoil nH(opmalmu, coaepkaiieiicss B cpeacTBax
MaccoBOi HHGOpMAIUH.

Jluunocmuvle pe3ynrbmamsi 00yYeHUs.

— (opMHpPOBAHUE YYBCTBA POCCUUCKON TPAKIAHCKOW MIEHTUYHOCTU: MATPUOTU3MA, JTIOOBU
U yBakeHUs1 K OTeUecTBY, YyBCTBa IOPJIOCTH 33 CBOIO POJIMHY;

— OCO3HAHMS yYalIUMHUCS OTBETCTBEHHOCTH U JoJTa nepen PoanHoii;

— OTBETCTBEHHOE  OTHOIIEHWE K OOyYeHHIO, TOTOBHOCTh H  CIOCOOHOCTh K
caM000pa30BaHMIO;

— (opmupoBaHUE MOTHBAIMU K OOYYEHUIO U TIO3HAHHUIO, OCO3HAHHOMY BBIOOPY Oymymieit
npodeccuu;

— ydaluecsl JTOJDKHBI CTPOUTH JANBHEUITYI0 WHIMBHUIYaIbHYIO TPACKTOPUIO OOpa3oBaHUs
Ha 0a3e opHeHTaIuu B MUpe Tpodeccuii u npodeccuoHaNbHBIX MPEANOYTEeHU;

— (popMmupoBaHUE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHOW MPAKTHUKHY;

— coOMroJieHMe  yJalmuMHCS W TpolaraHia MpaBWl  TOBEIEHHUS B MPUPOJE,
MIPUPOIOOX PAHUTEIHHON NEATETHHOCTH;

— YMEHHE pean30BbIBATh TEOPETHUECKHUE TIO3HAHUS Ha TTPAKTHUKE;



— OCO3HaHHWE 3HaveHWil 00pa3oBaHWs JJIS TOBCEJHEBHOW XHM3HM W CO3HAHHOTO BHIOOpA
npodeccumu;

— CIIOCOOHOCTh yYalIuXcsl IPOBOANUTH PabOTy HaJ OMMOKAMH Ui BHECEHUS KOPPEKTHB B
yCBauBaeMbIe 3HAHUS;

— TPUBHTH JTIOOOBB K NMMPUPOJIE, YyBCTBO YBOKCHUS K YUEHBIM, U3yJaArOIIUM KUBOTHBIH MUD,
Pa3BHUTH 3CTETUYECKOE BOCIIPUATHE OOLICHUS C )KUBBIMHU OpraHU3MaMU;

— NPU3HAHUE YYalIMMHUCS MpaBa KaXJOro YeIOBEKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE
MHCHUE;

— I'OTOBHOCTb YYalIUXCsA K CaMOCTOATCIIbHBIM IIOCTYIIKAM H AKTHBHBIM HCﬁCTBHHM Ha
[PUPOAOOXPAHUTEIBHOM MOMPHUIILIE;

— YMEHHUE apryMEHTUPOBAHHO 1 00OCHOBAaHHO OTCTaWBaTh CBOIO TOUKY 3PECHUS;

— KPUTHYHOE OTHOLICHWE K CBOMM IIOCTYIIKaM, OCO3HaHHE OTBETCTBEHHOCTH 3a HX
PE3YJIBTATHI;

— OCO3HaHHOE, YBAXHUTEIFHOE M JOOPOKEIaTeNbHOE OTHOIICHHE K APYroMYy YeJIOBEKY, €ro
MHEHHI0, MUPOBO33PEHUIO, KYJIbTYPE;

— OCO3HAHME BKHOCTU (DOPMUPOBAHMS IKOJOTHYECKON KyIbTYpbl Ha OCHOBE HPU3HAHHUS
IICHHOCTH XW3HU BO BCEX €€ MNPOSBICHUSAX M HEOOXOJMMOCTH OTBETCTBEHHOI'O, OEpEk HOTO
OTHOUICHUS K OKpYXKaIollel cpese;

— YMCHHUC CJIylIaTb W CJbIIIATh APYIro€ MHCHHUEC, BECTU NUCKYCCHIO, YMCHHC OIICPUPOBATH
q)aKTaMI/I KaK U1 JO0Ka3aTCIbCTBA, TaK U AJId OIPOBCPIKCHUA CYIICCTBYHOIICIO MHCHU.

PesepBHoe Bpems — 3 4.

I[IpumMepHOe TeMaTHUYECKOE IUIAHMPOBAHHUE M0 KYPCY
buonorus. 9 knacc (684, 2 4 B Hezem0)

Tema Conep:xanue XapakTepucTHKa BHIOB J1eSITeJIbHOCTH
y4yalmmxcst
Brenenue(3u) EnunctBO XUMUYEeCKOro | OnpenenstorT pa3iudyusi XUMHYECKOTO
cocTaBa >KMBOM MAaTEpUU. | COCTaBa OOBEKTOB JKUBOM M HEKUBOI
Kiierounoe CTPOEHHUE | IPUPOJBI. XapakTepusyloT — oO0mui
OpraHM3MOB, HACEJSIIOUIUX | IPUHIMI  KJIETOYHOW  OpraHu3aluu
3emito. OOMEH BEIIECTB U | KHUBBIX OpraHU3MOB. CpaBHUBaIOT
CaMOPETYJIALMS B | OOMEHHBIE TMPOIIECCHI B HEXHUBOM U
OMOJIOTMYECKUX CHCTeMax. | )KMBOU Mpupoze. PackpbIBaloT CyIIHOCTb
CaMOBOCTIPOU3BE/ICHHE; peakumii  Merabonmuzma.  OOBIACHSIOT
HACJIEJICTBEHHOCTh U | MEXaHU3MBI CaMOPETYJISIITUI
W3MEHYMBOCTh KaK OCHOBA | OMOJIOTUYECKUX CHCTEM. AHAIU3UPYIOT
CyIIIECTBOBaHUS JKUBOM | MPOIIECCHl CAaMOBOCIIPOU3BEACHUS, POCTA
Marepur. POCT M pa3BUTHE. | U pa3BUTUS OPraHU3MOB. XapaKTEPU3YIOT
PazapaxxumocTs. HACJICJACTBEHHOCTh W  W3MEHYMUBOCTb,
PUTMHYHOCTE  TIPOLIECCOB | 3alIOMUHAIOT  MaTe€pUalbHbIE  OCHOBBI
JKU3HEAESTEIIbHOCTH. 3TUX CBOUCTB. CpaBHUBAIOT (HOPMBI
JluckpeTHOCTh AKUBOTO | pa3IpaxuMOCTH y pa3INYHBIX
BEILIECTBA U | Ononorudeckux o00beKkToB. (OTMEYaroT
B3aMMOOTHOIIICHHE YaCTH W | 3HaYeHHEe OMOJOTHYECKMX pPUTMOB B
enoro B OMoOcHCTEMax. | IpUpoOJie u KU3ZHU YeJI0BeKa.
DHEpPro3aBUCHUMOCTb KUBBIX | PaCKpbIBalOT 3HAYCHHE IUCKPETHOCTU U
OPraHU3MOB; (GhOpMBI | SHEPrO3aBUCUMOCTH OMOJIOTHYECKUX
noTpeOIeHUs SHEPTHH. | CHCTEM. XapaKTepU3yOT MHOT000pa3ue
I{apcTBa >XMBOW MNpUPOIBL. | )KMBOro Mupa. IlpuBoasar npumepsl
Bunosoe paznoobpasue. HMCKYCCTBEHHBIX KJIACCU(DUKAIIUN KUBBIX
OpraHuW3MOB. 3HAKOMSTCS C paboramu
K. Jluanes.  OOBSICHSIOT  MPUHIUIIBL,
Jexamue B OCHOBE  IOCTPOCHHMS
€CTECTBEHHON KiIacCU(UKAIMKU KUBOTO
MHpa Ha 3emiie
Paznen 1. CtpykTypHas opraHu3aliis )KUBbIX opranu3mMoB (12 )
Tewma 1.1. XuMmuueckasi opraHv3anus KISTKH.




1.1-1.3 DJIeMEHTHBIN COCTaB | XapaKTepU3YyIOT XUMHUYECKHUE DJIEMEHTHI,
Xumuueckas KJIETKH. oOpa3yroiue KHUBOE BEILECTBO;
OpraHu3aIus PacnipoctpanéHHOCTH pazIuyaroT Makpo- U MHKPODIJIEMEHTHI.
KJIETKH. AJIEMEHTOB, MX BKJIad B | ONUCHIBAIOT HEOPIaHUYECKUE MOJIEKYJIbI
Heoprannueckue oOpa3oBaHue JKUBOM | )KUBOIO  BELIECTBA, WX XHWMHYECKHE
BELIECTBA. MaTepuun u OOBEKTOB | CBOMCTBA U  OHMOJIOTUYECKYIO  POJIb.
Opranunueckue HEXHUBOU npupoabl. | XapakTepu3yroT OpraHUYEeCcKue
BELIECTBA. Maxkpo31eMeHTHI, MOJIEKYJIbI: Ouosornyeckue
MHUKPO3JIEMEHTBI, MOJIUMEPBl —  Oenku  (CTpyKTypHast
HEOPraHWYECKUE MOJICKYJNbI | OpraHu3anmuss W (QYHKIUH), YTIEBOJIbI
JKUBOTO BemiecTBa (Bopa, | (CTpoeHWME W OWOJNOTHYECKas POJb),
CoJH HEOPraHWYEeCKHX | JKUPBl — OCHOBHOM CTPYKTYPHBII
KHCIIOT). Ocmoc U | KOMIIOHEHT KJIETOYHBIX MeMOpaH U
OCMOTHYECKOE  JIABJIICHHUE. | MICTOYHUK  SHEpPruu.  XapaKTepHU3yIOT
Opranunueckue  Mosekyiabl | JJHK kak moliekysbl HAcClI€ICTBEHHOCTH.
(Oenxw, 170:¢ XKUpbl, | ONUCBHIBAIOT ~ MPOLECC  PENYIUIMKALUU
yraeBoael,  HykjaewHoBbIe | JIHK), packpplBaloT e€ro 3HauyeHUe.
KUCIIOTHI).  Penyrumkanus | OnuceiBaroT rpouece nepenayu
JHK. TpaHckpurus. | HaCIEACTBEHHONW WH(GOpMAIUU U3 s1pa B
HNudopmannonusie, HUTOIUIa3MYy — TPAHCKPHUIILIUIO.
TPaHCIIOPTHBIE, Paznuyatot crpykrypy u pynkuun PHK
pubocomansansiec PHK
Tewma 1.2. OOMeH BellecTB U peoOpa3oBaHUe SHEPTUU B KIIETKE.
1.4-15 Ob6meH BEILIECTB n | XapakTepu3yrT TPAaHCIOPT BEIIECTB B
[InacTuueckuii npeBpalleHre DJHEepruu B | KIeTKy ©u u3 Heé€ (daromuto3 U
oOMeH. buocuHTe3 | KIeTKe. Tpancnopt | nuHOLIMTO3).  OOBICHAIOT  COOBITHS,
OeNKOoB. BEILLECTB 4Y€pe3 KIETOUYHYIO | CBA3aHHBIC c BHYTPHUKJIETOUYHBIM
DHepreTUYecKuit MeMOpaHy. [Tuno- U | MUIIEBAPEHUEM, nouépKuBast ero
oOMeH.  CnocoObI | (arouuTos. 3HaueHue g opranusma. IIpuBogsr
MATAHUA. BuyTtpukierounoe IpUMEpPbl  DHEPreTUYECKOro  oOMeHa.
MUIIEBApEHNE 1 | OnuchIBalOT MPOLECCH CUHTE3a OENKOB U
HaKOIUICHHE SHEpruu; | GOTOCUHTE3
pacliuerieHe TJIIOKO3BI.
buocunTes 6enkoB, KUPOB
U YIJIEBOJIOB B KJIETKE
Tewma 1.3. Ctpoenue v QyHKINU KIETOK.
HpOKapI/IOTI/ILIeCKI/Ie KIJIIETKH XapaKTepplgy}OT q)opMy U pasMeprl
1.6 (opma — m  pasMepH). | pyorapuoTHecKUX  KIETOK; CTPOEHUE
[Ipokapuotuueckas | CtpoeHue LUATOIIa3Mbl
KJIETKA. OakTepuanbHON knerky; | WATOTIA3MBL, OpTaHH3aIlIIo
1.7-1.8 Oopra"usanus MeTa0oIu3Ma MeTa6OHI/I3Ma, TCHCTUYCCKHUU  allllapar
DykapuoTudeckas y IIPOKAPHUOT. | OaKTEepHid. OnuceiBaOT Ipo1ECC
KICTKA. ['enetnaeckui afmapart | cnopoobpa3oBaHusl, €ro 3HAYEHUE JUIA
1.9, Gaxrepn. BbDKMBAHMS OakTepuil NpH yXyALIEHUH
Jlenenue KJIeToK. CnopooOpazoBaHue u .
1.10 pasMHOKEHHe  GaxTepuii. | YCIOBHH CYIIECTBOBAHMSA; Pa3sMHOKECHHE
Kierounast teopust | MecTo 1 posib MPOKapuoT B | NPOKAproT. OLEHUBAIOT MECTO M POJb
CTPOCHUSA KIICTOK. 6I/IOIIGH033X. MIPOKapuoT B 6I/IOI_ICHO33.X.
Bupycsr. DyKapHOTUYECKUE KIIETKHU. XapaKkTepu3yIoT UTOTIA3MY
1.11. Opranesnis [MATOILIIa3MEI o )
KonTposbHas SYKapuOT, UX CTpYKTypa 1 | 2YK&PHOTHUECKOH KIETKH: OpraHeilbl
padora Nel. | pyHKIMM. [{uTocKeneT. | UWMTOMIA3MBI, X CTPYKTYPY M (YHKIHH.
CrpykrypHas Bxmrouenus, ux poap B | OTMEYAarOT  3HAYeHUME  LUTOCKEJEeTa.
OpraHu3aIus MeTabonu3me KICTOK. | XapakTepu3ylOT  THIBI  KJICTOUHBIX
KHBBIX Kiietouroe a1po — ueHTp BKIIFOUEHUH U UX pOJb B MeTabonm3me
OpraHU3MOB. YIpaBJICHUS
KU3HEICSTETbHOCTBIO KJIETOK. XapaKTepU3yIOT KJIETOUYHOE PO
KJICTKH. OcobennocTu | Kak HCHTP YIIpaBJICHUSA
CTPOCHUA paCTI/ITeJTBHOﬁ KU3HEICATCIbHOCTHIO KJIETKH,
KIeTKH. Jlenenne KICTOK. | crpvieryper sgpa  (saepHas  060JI0UKa,
Kietkn B MHOTOKJIETOYHOM 0
oprammsme. [lomstue o | XPOMATHH, SIIPBIIIIKO). TMEYaloT
III/I(bd)epeHLII/IpOBKe KJIETOK 0COOEHHOCTHU CTPOCHUA PACTUTCIIBHOU




MHOT'OKJIETOYHOT'O
opranusma. MUTOTHYECKUHI
UK. buonornyeckmii
CMBICJI M 3HAYE€HHE MMTO3a.
Knerounas Teopus
CTPOEHHUS OPraHU3MOB

KJIeTKH. JlaloT ompezaereHue MOHITHIO
«MUTO3». OmpenensoT pojib KIETKH B

MHOTOKJIETOYHOM OpranusmMe.
PazpacustoT IOHSITHE 0
nuddepeHpoBKe KJIETOK
MHOTOKJIETOYHOTrOo opranusma. Kpatko
OTHCHIBAIOT MUTOTHYECKUN LUKIT:
uHTepdasy, ¢azsr MUTOTUYECKOTO

JieNieHusT 1 1peoOpa3oBaHUsl XPOMOCOM.
PackppiBatoT OMOJIOTMYECKUN CMBICI U
3HAYCHUE MUTO3a. DopMyIUpPYIOT
[I0JIO’KEHHUS KJIETOYHON TEOPUM CTPOCHUS
OpPraHU3MOB.

IIpakTnueckas padora Nel. M3yuenue
CTpOEHUsI OaKTepHaIbHOM, PaCTUTEIbHOM
1 )KMBOTHOM KJIETOK I10J{ MUKPOCKOIIOM.

Paznen 2. Pa3MHoeHUEe ¥ MHIMBUYalbHOE PAa3BUTUE OPTaHU3MOB (5 )

Tema 2.1. Pa3MHOXKeHME OpraHu3MOB.
2.1 CymHocTh U dopmbl | XapakTepu3ylOT CYIIHOCTh U (OPMBI
becmnonoe Pa3MHOXKEHHS OPraHMU3MOB. | pa3MHOXKEHUS OpraHu3mMoB. CpaBHUBAIOT
Pa3MHOXXEHHUE. becrioioe  pa3MmHOXeHHe. | Oecrionoe M I0JIOBOE  Pa3MHOXKEHHUE.
2.2 [TonoBoe pasMHOKeHue. | OnMUChIBAIOT ~ Tporecc  0Opa3OBaHM
[TonoBoe On1010TBOpEHHUE. MIOJIOBBIX KJIETOK, BBISBIISAA OOIINE YEPTHI
Pa3MHOXXEHHUE. buonoruueckoe  3HaueHWE | IEPUOJOB TaMOTOI€HE3a, B TOM 4MCIIE
Pa3BuTHe mONOBBIX | TOJOBOIO  Pa3MHOXKEHUS. | Meio3a. Onpenenstor MOHSITUS
KIIETOK. ['amerorenes. OCOOEHHOCTH | «OCEMEHEHHE» M  «OIJIOJOTBOPEHHE.
criepMaroreHesa u | PackppiBaloT Ouonornyeckoe 3HaYCHHE

OBOTEHE3A. pPa3MHOKEHUs

Omiog0TBOpEHUE
Tema 2.2. UnuBuayaJIbHOE Pa3BUTHE OPraHU3MOB (OHTOICHE3)

2.3-2.4 OMOpuoHanbpHbI  Tepuos | O003HAYAIOT MEPHOABI HHIMBHIYaIHbHOTO
OMOpHOHATBHBIN pa3BUTHSL. OcHOBHbIE | pa3BUTHS. XapakTepusyroT
NepUoj] Pa3BUTHUSA. | 3aKOHOMEPHOCTH SMOpPUOHANIBHBIA TEpUOJ Ppa3BUTHUS U
[ToctamOpuoHanbH | ApoOneHus. [acTpynsuus. | ONUCHIBAIOT OCHOBHBIE 3aKOHOMEPHOCTHU
BIiA nepuoy | IlepBuunblii opraHorenes u | IpoOiaeHUs — o0Opa3oBaHue
pa3BUTHSL. JTanbHeHIas OJIHOCJIOIHOTO 3apojbliia — OJIacTyIbl,
2.5 TuddepeHMpoBKa TKaHEH, | racTpyJIsALHIO " OpraHOT€HE3.
buorenernueckuit OpraHoB 51 cucreM. | Onpenenstor JTalbl JaJIbHEUIIEeN
3aKOH [TocTamMOpHOHaNBHBIN muddepeHIIMPOBKA TKaHEH, OpraHoB U
nepuos, paszButusa. DopMbl | CUCTEM. XapakTepuszyrT
MOCTAMOPHUOHAIBHOTO MOCTAMOPHUOHANIBHBIN MEPHUOJ] Pa3BUTHSA,
nepuoaa pa3BUTH. | €T0 BO3MOXHBIE (QOpMBL. PazbscHsIOT
Henpsimoe Pa3BUTHE; | CYILIHOCTh HETIPSMOTO Pa3BUTHSI; IIOJTHOTO
MTOJTHBIN 51 HETIOJHBIN | U HETIOJTHOTO Metamopdo3a.
MeTtaMopdo3. JeMoHCTpHUpYIOT MMOHUMAaHHE
buonoruueckunii CMBICH | OMOJIOTMYECKOTO CMBICTIA Pa3BUTUS C
pa3BuTHs ¢ MeTaMop(o30M. | MeTaMop(o30M. XapaKTepU3ylOT NMpsIMOe
[Tpsimoe pa3BUTHE. | Pa3BUTHE u €ro NEPUOBI
Crapenue. OO6mue | (TopenpoIyKTUBHBINA, PEMPOAYKTUBHBIHA
3aKOHOMEPHOCTH pa3BHUTHA. | U TOCTPENPOAYKTUBHBIN);  CTapeHHE.
buorenernyeckuil 3aKo0H ITpuBoasT (hopMyIUPOBKHU 3aKOHA
3aponplmieBoro cxoxcrtsa K. bapa wu
OnoreHeTuyeckoro 3akoHa J. ['ekkens u

®. Mroanepa

Pasnen 3. HacimeACTBEHHOCTh M M3MEHUYHMBOCTH Oprann3MoB. (18 1)
Tewma 3.1. 3aKOHOMEPHOCTH HACJIEIOBAHUSI IPU3HAKOB.

3.1 OtkpeiTHE I'. Mennenem XapakTepu3yloT T'HOPHUI0IOTHYECKUI
OcHOBHBIE MOHATHS | 3aKOHOMEPHOCTEN METO] U3Y4EHHUS XapaxkTepa
TE€HETUKU HACJICOBAHMsI  TIPU3HAKOB. | HACJIEJOBAHMSI IIPU3HAKOB.




3.2 ['ubpunonorunueckuit meron | DopmynupyroT 3aKOHBI Mennens.
I''Mennens. W3yYCHUS [TpuBOAAT TUTOIOTMYECKHE 0OOCHOBAHUS
['uOpugonorndecku | HaCJIEeICTBEHHOCTH. 3akOHOB ~ MeHnend.  JleMOoHCTpupyroT
i MeTof MounorubpunHoe U | CIOCOOHOCTh  BBIIUCHIBATH ~ T'€HOTHIIBI
3.3-34 MTOJIMTUOPHUTHOE opranu3MoB U rameT. COCTaBIISFOT CXEMBI
1u2 3aKOHBI | CKpEIIVBaHUE. 3aKOHBI | CKPEIIMBAHUS, pEIIAl0T  IpOCTeHIIne
Menpnens. Menpens. HesaBucumoe H | FEHETUUYECKHE 3a/1a4u, CTPOSAT
3.5 CLEIUIEHHOE HAacJIeJJOBaHME. | pOJOCIOBHbIE. DOpPMYyJIHPYIOT  3aKOH
3 3akon Menpensa. | 'enernueckoe onpexnenenue | Moprana ©  JAlOT  XapaKTEPUCTHKY
3.6 noJa. I'enotun KaK | CICTUIEHHOTO  HACJIECIOBaHUS  T'E€HOB
YPpOK NpakTUKym. LEJIOCTHAA cucrema. | (mpu3HakoB). OOBACHIIOT MEXaHU3MBI
3.7 BzaumoneiictBue XPOMOCOMHOTO  OIpEAENeHUs  MoJia.
3akon Moprana. AJJIENbHBIX M HEaJUICNbHBIX | AHATU3UPYIOT TEHOTUIl KaK CHCTEMY
3.8 T€HOB B ONPEJCJICHUHU | B3aUMOJCHCTBYIOIIUX I'€HOB OpPraHHU3Ma;
['eneruka nomna. MIPU3HAKOB onpeaensoT GopMbl B3aUMOACHCTBUS
3.9 Ypok- QJJICNIBHBIX M HEaJJICNIbHBIX TEHOB.
MPaKTUKYM IpakTnyeckass padora Ne2. Penienue
3.10 IFEHETUYECKUX 3aJad U  COCTaBIICHUE
Ypok-nipakTUKyM POJIOCIIOBHBIX.
3.11. Ypok-
MPAKTHKYM
«CocraBnenue
POJIOCIIOBHBIX».
3.12.
KonTpoabsnas
padora Ne2.
Pewenue
TEHETUYECKUX
3ajad.
Tewma 3.2. 3aKOHOMEPHOCTH U3MEHYHUBOCTH.
3.13 OcHoBHbIE popmbl XapakTepusyroT OCHOBHBIE hopmbI
Hacnencrsennas M3MCHHYMBOCTH. W3MEHYMBOCTH, MYTallMi, UX 3HAYCHUE
(reHOTHUIIMYECKAS) I'enoTunnueckas o
HACJIEJICTBEHHOCTh | I3MEHYMBOCTH.,  Myramuu, | 2711 HPAKTHKH CCILCKOTO  XO3AUCTBA U
3.14 -3.15 WX 3HAYCHUE JUTSI TTPAKTHKH OHMOTEXHOJIOTHH. OO0O0OCHOBBIBAIOT
HenacnencTBeHHass | CEJIBCKOTO — XO34MCTBA U | SBOJIOIMOHHOE 3HAYCHHUE MYTAI[HOHHOU
(enornmiryeckas) | OMOTEXHOIOTHH. U KOMOMHAaTMBHOM  HM3MEHUYUBOCTH.
HaCJIeACTBEHHOCTD KomOunartuBHas XapakTepu3yioT posih YCIOBHi BHEITHEIR
U3MEHYHMBOCTb, ee
SBOJIONMOHHOE 3HAueHue, | CPCABI B PasBUTHH M IPOSBICHHH
deHoTUITYECKAS MIPU3HAKOB U CBOMCTB.
(MonuduKanMoHHast) IMpakTuyeckas padora Ne3.
M3MEHUMBOCTb.  PONb | [Tocrpoenne  BapmanmonHoro psima u
YOTIOBHH BHCIIHCH CPEAb! B KpUBOH (pa3Mmepbl JHUCTHEB paCTEHUU
Pa3BUTUU U  TPOSIBICHUHU ’
TIPH3HAKOB H CBOICTB aHTPOIIOMETPUYECKHUE JTAaHHBIE
yUalmxcs).
Tewma 3.3. Cenekuusi >KMBOTHBIX, PACTEHU 1 MUKPOOPTaHU3MOB.
entpsr mpoucxoxacHus u | [lepeuncnsitoT LEHTPhI MPOUCXOKICHUS
3.16 MHOT000pa3usi KyJIbTYPHBIX | KyJbTYPHBIX pacTeHui. Hatot
L{eHTpHI pactenuii. Copt, mopojaa, | OnpeaeIeHus MIOHATUAM «copT?,
MHOT000pa3us mTaMM. MeToAbl CENEeKLUU | «IIOpoJay, «IITaMMm». XapaKTepU3yloT
U TPOUCXOXKIECHUS | pACTCHM W  KUBOTHBIX. | METOIBI CEJNICKIIMA  PaCTEHUMU u
KYJIBTYPHBIX JocTimkeHus: W OCHOBHBIE | KUBOTHBIX. OLEHHMBAIOT AOCTHXKEHUS HU
pacTeHui. HaIlpaBJI€HUsI COBPEMEHHOM | ONMMCHIBAIOT  OCHOBHBIE  HaIlpaBJICHUS
3.17 CEJIEKLIUH. 3HaueHue | coBpeMeHHOU ceneKiuu. OO0CHOBBIBAIOT
Cenekiusi paCTeHUI | CENIEKUMU 71 pPa3BUTHUS | 3HAUEHUE  CEJIEKIIMU  JJIs  Pa3BUTHS
U KUBOTHBIX. CEIbCKOX035MCTBEHHOTO CEJIbCKOXO3SMCTBEHHOTO  MPOU3BOJICTBA,
3.18 MPOU3BOJICTBA, MEAUIIMHCKOW, MHKPOOHMOIOTUYECKOU U
Cenexuusi MEAUIIMHCKOM, JIPYTUX OTPaCJIe MPOMBIIIJIEHHOCTH




MHUKpPOOPTaHHU3MOB.

MHUKPOOHOJIOTHYECKOM "
JIPYTHUX oTpacien

IPOMBIIIIICHHOCTHU

Pa3nen 4.

DBouroLIMs KMBOT0 Mupa Ha 3emuie (21 9)

Tema 4.1. Pa3Butre OMOJOIHMYU B JOAAPBUHOBCKHH IEPHOI.

4.1

CraHoBiieHHe
CUCTEMAaTHUKH.

4.2

OBOJIIOLIMOHHAS
Teopus Kana
bartucra Jlamapka

Pa3Butne OHUOIOruu B
JOJAPBUHOBCKHI  MEPHUOI.
Padorer K. Jlumaes 1o

CUCTEeMaTUKEe pAaCTeHUH U
JKUBOTHBIX. DBOJIOIMOHHAS
teopus K. b. Jlamapka

XapakTepu3yroT NPeACTaBICHUS JPEBHUX
U CPEIHEBEKOBBIX E€CTECTBOMCIBITATEIEH

0 JKUBOU MIPUPOJIE. OLeHUBaOT
MpEeJICTaBICHUS 00 «M3HAYaIbHOU
1[eIeCO00pPa3HOCTU» U HEU3MEHHOCTH
KUBOMU MPUPOBI. 3anoMHUHAIOT
MNPUHLMIIBL  OMHApHOW KJaccupUKauu

K. JIugnea. 3HaAKOMSITCI C OCHOBHBIMU
MOJIOKEHUSMH  DBOJIIOLIMOHHON  TEOpUU

K. b. Jlamapka. XapakTepusyroT
IIPOrPECCUBHBIE u OMOOYHBIC
IIOJIOKEHUS  DBOJIIOLMOHHOW  TEOpHUH
XK. b. Jlamapka
Tema 4.2. Teopus Yapaza JlapBuHa 0 IPOUCXO0KIEHUH BHIOB ITYTEM €CTECTBEHHOIO 0TOODA.
4.3 [Tpennocsliku OnpenensroT IOCTHIKEHUS HayKu U
Hayuneie U | BOBHUKHOBEHHUS YYEHUs | TEXHOJIOTMM B KadecTBE IPEANOCHUIOK
COLIMAIIBHO- Y. JlapBrHa: JOCTHKEHUS B | CMEHbl KpPEAallMOHUCTCKMX B3IJIAZOB Ha
SKOHOMMUECKHE oOnactu €CTECTBEHHBIX | JKUBYIO U HEXHUBYIO Ipupony
HPEIIOCHUIKU HaykK, AKCIEAULIMOHHBINA | SBOJIFOIIMOHHBIMU IPECTaBICHUSMHU.
BO3HUKHOBEHUA Marepual Y. lapBuHa. | XapakTepu3ylOT Hay4HbIC IPEIIOCHUIKH,
TEOpUHU Yapmza | Yuenne Y. [lapuna 00 | moOynuBmme Y. JlapBuHa K  TOHCKY
HapBuHa. HMCKYCCTBEHHOM oTOOpe. | MEXaHU3MOB  M3MEHEHHS B  JKHUBOH
4.4 Yuenne Y. JlappuHa 0 | npUpozeE. AHanu3upyoT
VYuenue Yapiza | eCTECTBEHHOM otbope. | akcnenuuuoHHbIH Matepuan Y. JlapBuna
[apBuHa 00 | Bug — JJIEMEHTapHas | B KAa4eCTBE IPEINOCBUIKA pa3pabOTKH
HCKYCCTBEHHOM HBOJIIOLIMOHHAS ~ €QMHMIA. | BOJIIOLIMOHHOW TEOpPUH. XapaKTepU3yIHOT
otbope. bopeba 3a cymecrBoBanue | yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM
4.5, 1 €CTECTBEHHBIN 0TOOD. otOope, popMBbI UCKYCCTBEHHOTO 0TOOpa
VYyenune Yapnsa U OOBACHSIOT METOJbl CO3JIaHMsI HOBBIX
[apBuHa 0 IIOPOJl IOMAIHUX >KMBOTHBIX U COPTOB
€CTECTBEHHOM KYJIbTYPHBIX  pacT€HUH. 3allOMHUHAIOT
otOope. OCHOBHbIE MOJIOXKEHHUS TEeOpun
Y. lapBuHa O €CTECTBEHHOM OTOOpE.
XapakTtepusyoT ¢GopMbl  OOpbOBI 32
CyILIECTBOBaHUE u MEXaHHU3M
€CTECTBEHHOI'O otbopa; JA0T
ONpECIICHUE TIOHATUS «ECTECTBEHHBIN
0TOOP»
Tema 4.3. CoBpeMeHHbIE NpeICTaBIeHUs] 00 IBOIOLNN. MUKPOIBOIIOIMS U MAKPOIBOIFOIIHSL.
4.6 Bung  kak  reHeTnyecku | XapaKTepU3YHOT KpUTEPUU BUJA:
Bun, ero xputepuu | M301MpOBaHHAasE ~ CHCTEMA; | CTPYKTYPHO-(QYHKIIMOHAIbHBIH,
U CTPYKTYpa. PENpOAYKTUBHAS H30JIALUS | IUTOT€HETUYECKH, ABOJIFOLIMOHHBIN,
4.7 u eé MEXaHMU3MBI. | ITOJOTUYECKHM,  reorpadguueckuii  u
DnemMeHTapHbIe [TonymauMOHHAs CTPYKTypa | peNpOAYKTHUBHBIM. OOBsACHAIOT
HBOJIIOLIMOHHbBIE BUJA; OKOJIOTMYECKHWE U | MEXAaHU3Mbl PENPOAYKTUBHON H3O0JIALIUU.
(dakTopsI. TeHEeTHYECKHE AHaIM3UpYyOT TOPUYMHBL  pas3fesieHus
4.8 XapaKTEPUCTUKHU BUJOB Ha MONYyJALUU. 3allOMUHAIOT
Dopmsbl nonyiasauui. llomynsinus — | OpUYMHBL ~ TE€HETUYECKUX  pas3iInuuid
€CTECTBEHHOI'O AJIEMEHTapHAasl pa3IMYHBIX MONYyJIALUMH OJHOIO BHJA.
otbopa. HBOJIIOIMOHHAS ~ €JUHMIA. | 3HAKOMATCS C MyTAMH BUI000pa30BaHUS
4.9 ITytn u CKOpOCTh | (reorpaiuecKuM M HKOJIOTHUECKUM),
I'maBHBIE BUA000pa3oBanus. [ TaBHbBIE | TAIOT OLIEHKY CKOPOCTH BO3HHUKHOBEHUS
HaIpaBJIEHUS HaIpaBJIEHUS HOBBIX BUJIOB B Pa3HOOOPA3HBIX KPYMHBIX
HBOJIFOLIUN. HBOJIFOLIMOHHOTO IpOIlecca. | TAKCOHAX.
4.10 buonornueckuii nporpecc u | XapakTepU3yrT TIJIaBHbIE HaIpaBICHUS
Tumst OMOJIOTUUECKHI perpecc | Ouonorudeckor HBoOIUU. OTpakaroT
IBOJIFOLIMOHHBIX (A. H. CesepuioB). [lytu | noHuMaHue OMOJIOTUYECKOTO Tporpecca
U3MEHEHUM. JOCTHKECHUSA KAK  TPOLBETaHUs TOM WM _ MHOU




OMOJIOTUYECKOTO Tporpecca.

OCHOBHBIE 3aKOHOMEPHOCTH
SBOJIIOIHH. Pe3ynbTaThl
SBOIIOLHH.

CHUCTEMaTHYECKOU TPYIIIIBL, a
OMOJIOTUYECKOTO perpecca — KaK
YTHETEHHOTO COCTOSTHUS TaKCOHA,

OPUBOJIAIEE €0 K BhIMHUpaHuio. Jlaror
ONpE/ICTICHHE W XapaKTEepU3YIOT MyTH
JOCTHIKCHHUSI OMOJIOTHYECKOTO Iporpecca
(rnaBHBIE HAINpaBJIEHHS] IPOrPECCUBHOMN
ABOJTIOIIHH): apomopho3a,
UANOAaNTallud U OO0IIel JereHepaluu.
IIpuBogsaT  mpuMepsl  AUBEPreHLMH,
KOHBEPI'CHIIUU u napauieu3ma.
OOBSICHSAIOT TMPUYMHBI BO3HHUKHOBCHUS
CXOIIHBIX MO CTPYKTYpE W/WiH (PYHKIIHAM
OpPraHoOB y NpEACTaBHUTENICH pPa3IHYHBIX
CHCTEMAaTHYECKMX TPYII OPraHU3MOB.

3aroMHHaIOT OCHOBHbIE IpaBuiIa
HBOJIOLMM,  OLEHUBAIOT  PE3YJbTaThl
ABOJIIOLIMH.

IIpakTHyeckas padora Ne4.
N3zyuenue MPUCTIOCOOTICHHOCTH
QPraHu3MOB K  cpelJe  oOuTaHus.
N3yyeHne W3MEHUMBOCTH, KpPUTEPUEB
BUJA, pPE3YyJIbTaTOB  HMCKYCCTBEHHOI'O
orbopa , Ha  coprax  KYyJbTYpPHBIX
pacTeHuit .

Tema 4.4. IIpucroco0IeHHOCTh OPraHU3MOB K YCIIOBHUSIM BHEIIIHEH CpeJlbl KaK pe3yiabTar

HBOJIIOLIMH.
411 [IpucnocoOurtensHbIE XapakTepusyroT CTPYKTYpPHO-
[IpucnocoOuTensH | 0COOEHHOCTH cTpoeHust | GYHKIUOHATIBHYIO OpraHU3aIHIO
BpI€  OCOOCHHOCTHU | THITOBBIX OpPraHMU3MOB | )KUBOTHBIX,  pacTeHUd, TrpubOB U
CTpOCHUS u | (OKpacka TOKpOBOB TeJa, | MUKPOOPTaHU3MOB KakK IPUCIOCOOIEeHUE
MOBE/ICHUS noseneHue).  3abora O | K yclnoBHSM cyulecTBoBaHus. IIpuBonst
YKUBOTHBIX IIOTOMCTBE. IPUMEPbl PA3JIMUYHBIX MPUCTIOCOOIECHUI
412 dusznosornyecKkue TUIOBBIX ~ OPraHM3MOB K  YCIIOBUAM
3aboTa 0 NOTOMCTBE | a/lalTalHH. cpenpl.  JlaloT  OLIEHKY  TUIMYHOIO
4.13 OTHOCUTENBHOCTD NOBEJCHUS JKUBOTHBIX M 3abore O
DU3MONTOrHYECKHE | IPUCTIOCOOIEHHOCTH [OTOMCTBE  Kak  IPHUCIIOCOOJICHUSM,
aZanTanuu o0ecrieunBarOIIUM ycrnex B Oopble 3a
cymecrBoBanue. [lpuBomar mnpumepsl
(bU3HOIOrMYECKUX ajanranui.
OOBACHSAIOT OTHOCUTEIBHBIN XapakTep
MPUCTIOCOOTIEHUH W TPUBOASAT NPUMEPHI
OTHOCUTEIIBHOCTHU ajanTamui.
IIpakTuyeckas padora Ned. V3yuenue
IPUCIIOCOOJIEHHOCTH ~ OPraHy3MOB K
cpene oOuTaHus. Nzyuenue
W3MEHUYUBOCTH, KpUTEPUEB BH/JIA,
pe3yabTaTOB MCKYCCTBEHHOI'O ,0TOOpa Ha
COpTax KyJlbTYPHBIX PACTCHHH .
Tewma 4.5. Bo3HUKHOBEHUE )KM3HU Ha 3eMJIE.
4.14-4.15 Opranuyeckuii MHUp Kak | XapaKTepU3ylT XUMUYECKHH,
CoBpeMeHHbIE pe3ynbTaT SBOJIIOIMHU. | IPEAOMOJIOTUYECKUH (Teopus akaJeMuKa
npencraBieHuss o | BosnukHoBenue u pasButue | A. . Onapuna),  Ouosiormyeckud U
BO3HUKHOBEHUU YKU3HU Ha 3eMiie. | COUMANbHBIA JTalbl Pa3BUTUSA KUBOU
)kn3Hu. Hauvanbsble | XumMuyeckui, MaTepHH. Onpenenstor
ATarbl pa3BUTHA | IPEIOMOIOTUIECKUN ¢wioreHeTuyeckre CBA3M B OKUBOU
YKU3HU. (Teopus aKkaJeMHKa | IpUpoJe M  CpPaBHUBAIOT HMX C
A. U. Onapuna), €CTECTBEHHOH Kilaccu(uKanue >KHUBBIX
OuoJIOTHYeCKUit U | OPraHU3MOB
COLIMAJIbHBIN 3Tanbl

pa3BUTHUSL KUBOM MaTEpHUU.
PUIOreHETUYECKUE CBSI3H B




KUBOU MIPUPOJIE.
EcrecTBennas
KJaccuukams JKHBBIX
OpraHU3MOB

Tema 4.6. Pa3zsutue xu

3HHU Ha 3eMIIE.

4.16

Kusnb B
apXEUCKYI0 U
MPOTEPO30MCKYIO
3pBL.

4.17

KuzHb

B

MaJIC030MCKYIO 3pYy.

4.18
Kuzan

B

ME3030MCKYIO 3pYy.

4,19
Kuzun

B

KanHO30UCKYIO 3DYy.

4.20
[IpoucxoxaeHue
YEJI0BEKa.

4.21
KonTtpoiabHasn
padora

Ne3.

DBOIIOLAA KUBOTO

MHUpa Ha 3emJe.

Pa3zButue xu3Hu Ha 3emiie B
apXENCKYI0 u
IIPOTEPO30HCKYIO 3PBL.
IlepBble cienpl KU3HU Ha
3emuie. Pa3Butue xu3HM Ha
3emJie B aJIC€030MCKYIO 3pY.

Pa3Butue xu3Hu Ha 3emiie B
M€3030MCKYIO u
KalHO30MCKYIO 3PBI.

[TpoucxoxaeHne deIoBeKa.
MecTo dyeoBeKa B KHBOM
npupone. CucreMaTuieckoe
mojio’kenue Buaga Homo
sapiens B cucTeMe

’)KuBOTHOTO Mupa. Craauu
3BOJIIOIIUN YCJIIOBCKA.
CBoiicTBa YCJIOBCKaA KaK
OHOJIOTHYECKOT0 BHUA.
[TonynsaunoHHas CTpyKTypa
BUA Homo sapiens;
YCJIOBCUYCCKHUC pachl.
AHTHHaYy4YHas CYLLHOCTb
pacuzma

XapakTepus3yloT pa3BUTUE JKU3HM Ha
3emiie B apXEHCKYI0 U IPOTEPO30MCKYIO
9pbl. OTMEUAIOT MEPBBIE CIE/ABI KU3HU Ha
3emiie; MOSIBIEHHE BCEX COBPEMEHHBIX
TUMOB  OECHO3BOHOYHBIX  KHUBOTHBIX,
MEPBBIX XOPIOBBIX KUBOTHBIX; Pa3BUTHUE
BOJIHBIX  pacTeHWil.  XapaKTEepU3yIOT
pa3BuTHE  KM3HM Ha  3emie B
MaJIC030MCKYIO apy. OtMmeuaroT
MOSIBJICHUE  CYXOIYTHBIX  pPacTEHUil;
BO3HUKHOBEHHE TO3BOHOYHBIX  (pBIO,
36MHOBO/IHBIX, IIPECMBIKAIOLIUXCS).
XapakTepu3yloT pa3BUTHUE JKU3HM Ha
3emiie B ME3030MCKYI0O U KailHO30MCKYIO
3pBHL. OtMeuarot MOSIBJICHUE u
pacnpocTpaHeHHe MOKPBITOCEMEHHBIX
pacTeHui; BO3HMKHOBEHHME MTUI U
MJIEKOTHUTAIONINX; TIOSBICHUE U PA3BUTHE
MIPUMATOB. XapakTepusyloT  MECTO
YyeloBeKa B OKMBOW MPUPOJE, €ro
CHUCTEMAaTUYECKOE TMOJIO)KEHHUE B CHUCTEME
JKUBOTHOTO Mupa. OTMEUaroT MpU3HAKU U

CBOMCTBA  YEJIOBEKAa,  IO3BOJIAIOLIUE
OTHECTHU ero K Ppa3JInYHbIM
CUCTEMaTUYeCKHMM  TIpyIIlaM  LapcTBa
JKABOTHBIX. OnuceiBatoT CTaaAuu
SBOJIIOLIMM  YEJIOBEKA:  JPEBHEHIINX,

JIPEBHUX U MIEPBBIX COBPEMEHHBIX JTFOJICH.
PaccmarpuBarot u 3alIOMHHAIOT
MOMYJISITUOHHYI0  CTPYKTYpPY y BHUA
Homo sapiens (pacel). 3HaKOMATCS C
MEXaHH3MOM PAacooOpa3oBaHMs, OTMEYas
€IMHCTBO MIPOUCXOXKICHUS pac.
[TpuBOIAT apryMEeHTUPOBAHHYIO KPUTHKY
TEOPHH pacu3Ma

Paznien 5. BzaumooTHomeHus opraauzma 1 cpeabl. OCHOBBI DKojorHH (7 9)

Tema 5.1. buocdepa, e€ cTpykTypa v GYHKITHH.

buocdepa — KUBast DopMyTUPYIOT OCHOBHBIE MOJOXKEHUS
5.1 00o0J10uKa wianeTsl. | yaenus B. . Bepnaackoro o Guocdepe.
buocdepa, e€¢ | CTpykTypa M KOMIOHEHTHI | OOBACHIIOT HEBO3MOXHOCTb
CTPYKTYpa u | buocheps: KHMBOE | CYIIECTBOBAHUS JKM3HU 3a TIpaHHUIIaMU
byHKIIU BEIIECTBO, OuokocHoe U | Omocepbl. XapaKTepu3yroT KOMIOHEHTHI
5.2 KOCHOE BeliecTBo | 6nmocgepsl.  OmpenensioT  INIaBHYIO
buoreonenos u | (B. U. Bepnaackuit). ¢yHKIMIO Ouocdeprl Kak obecrieyeHue
OHOIICHO3. KpyroBopor BemectB B | OMOTEHHOTO KpPYroBOpOTa BEMIECTB Ha
KomnoneHTsI MPUPOJIE. EcrectBenHble | uianeTe.  XapakTEepU3YIOT  OCHOBHBIC
OuoreoreHo3a. cooOmiecTBa KHUBBIX | KDyTOBOPOTHI: BOJBI, yTJepoja, a3oTa,

OpTaHU3MOB. docdopa u ceppl. O1eHUBAIOT 3HAYEHUE
5.3 buoreoneno3sl, UX | KpyrOBOPOTOB BEIIIECTB TUTSt
AbuoTtnueckue KOMITIOHEHTBI: TPOJIYLEHTHI, | CYIIECTBOBAHUS  JKU3HM Ha  3eMile.
(bakTopsI Cpeabl. KOHCYMEHTBI, peayueHThl. | OnpenensoT M aHaJTU3UPYIOT MOHATHS

buoneno3sst: BUJIOBOE | «IKOJIOTHS, «cpena OOUTaHUMY,
54 pasHooOpa3ue, IUIOTHOCTh | «IKOCHCTEMAY, «OHMOreoIeHO3Y,
Buotnueckue HOMYJISIHH, Oouomacca. | «OHMOLIEHO3», «OKOJIOTHYECKast
(akTOpsI Cpeabl. AbGuoTtnueckue  (GakTOpsl | THPAMHIAY. XapakTepu3yoT

cpensl. Ponbp Temmepatypsl, | abnotudeckue u OuoTuueckue (hakTopsl,
5.5 OCBEILIEHHOCTH, BIJIAXKHOCTHU | Ha KOHKPETHBIX puMepax
DKoornyeckas U JApyrux (akTopoB B | IEMOHCTPUPYIO 170 3Ha4YCHUE.
UPaMUJIa YHCEIL. KU3HEIESTSITLHOCTH XapaKkTepu3yoT bopmbI




coobecTB. IHTEHCUBHOCTD
nercTBusl (aKTOPOB CPEIIBI.

B3aumopeiictBue (akTopon
Cpelbl, npeesbl
BBIHOCJIMBOCTH.
buoTtnueckue bakxTopsl
cpenpl. Llemm wu  cetn
MUTAaHUA.  DKOJOTUYECKUE
IUPAMHU/IBI. CmeHa
OHOLICHO30B,
dbopMupoBaHue HOBBIX
COOOIIIECTB. dopmpbl
B3aMMOOTHOUICHUH MEXIY
OpraHu3MaMH.
Ilo3utuBHEBIC,
AHTUOMOTHYECKUE,

HCfIT'paJ'IBHBIe OTHOIICHUSA

B3aMMOOTHOIICHUI MEXAY OpraHu3MaMHu.
XapaKkTepu3yroT KOMIIOHEHTBI
OuoIeHO3a, TMEepPeUMCISAIOT  MPUUYUHBI
cMeHbl  OmoueHo3oB.  DopmynaupyroT
NpeJICTaBlICHUsT O LemsiX U  CeTAX
MUTAHUS.

IIpakTnueckas padora NeS u Ne6
CocraBiieHUE CXEM Iepeauyl BEIIECTB U
sHepru (Lerneu MUTaHus) .

W3ydyeHne W ONMCAaHHUE DKOCHCTEMBI
CBOEM MECTHOCTH, BBISBICHUE THUIIOB
B3aUMOJICHCTBUS Pa3HbIX BUJOB B JAHHOM
HKOCUCTEME .

Tema 5.2. buocdepa u 4enoBeK.
5.6 -5.7 [Tpuponnbie pecypcsl U uUxX | ONUCHIBAIOT BO3JICHCTBUE JKUBBIX
[TpuponHbie UCII0JIb30BaHUE. OpraHM3MOB Ha IUIaHETy. PackpmiBaroT
pecypcbl ¥ UX | AHTPONIOTeHHBIE  (DaKTOPHI | CYIIHOCTh MPOIECCOB, MPHUBOMSIINX K
HCIIOJIb30BaHUE. BO3/ICHCTBUS Ha | 00pa30BaHUIO TMOJIE3HBIX HCKOIMAEMBbIX,
[TocnenctBus OMOIIEHO3bI,  IMOCJIEACTBUS | Pa3INYaIOT ucyepraembie u
XO03SIICTBEHHOM XO03SIICTBEHHOM HEncueprnaemMble pecypchbl. AHATU3UPYIOT
NESTENIbHOCTH  JJISl | ACSITENbHOCTH  4YeJIOBEKa. | aHTPONOreHHbIe (aKTOpPhl BO3JCHCTBUS
OKpYXKaromien [TpoGyiieMbl panMOHANBHOTO | HA OHOIIEHO3BI, MOCTIEACTBHS
cpensl. OxpaHa | | IPUPOJONOIH30BAHMUS, XO3SIIICTBEHHOUN JEATEIbHOCTH YENIOBEKa.
OCHOBBI OXpaHbl IPUPOIbI PackppIBaroT mpoOsemMbl parioHAIEHOTO
PaLMOHATILHOTO IIPUPO/IONOJIB30BaHUS, OXPAHbI IPUPOIBI.
IIPUPOJIONOIb30BaH IIpakTnyeckas padora Ne7. Ananus
usl. U OLCHKAa IOCIEACTBUI] JEATEIbHOCTH

YCJIOBCKa B OKOCUCTEMAX .

66 uvaca/2 yacoB —
pe3eps
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