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1. Ilnanupyemble pe3yabTaThl OCBOCHUS] Y4eOHOI0 peaMeTa
N3yuenue 6nonoruu B 9 kaacce HampaBJIeHO Ha TOCTUIKEHUE CIEAYIOIUX LeeH:

® 0CBOCHHE 3HAHUH O poyii OMOJIOrMYECKOW HAyKd B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpPA; METOJAX ITO3HAHMs XKUBOM IPUPOIbI; O JKUBOM NPHUPOAEC U NPUCYIIMX €H
3aKOHOMEPHOCTSX; O CTPOCHUH, KHU3HEAEATEILHOCTH U CPelo00pa3yrolieil poin >KUBBIX OpraHU3MOB; O
YyeJI0BeKe KaK OMOCOLNaIbHOM CYILIECTBE;

® OBJIa/IecHHEe YMEHUSIMH NIPUMEHATH OMOJIOTHYECKUE 3HAHUA JUI1 O0BSICHEHUS IPOIIECCOB U SIBJICHUN
KUBOM HPUPOJBI, KHU3HEAEATEIBHOCTH COOCTBEHHOI'O OpraHM3Ma; MCIOJb30BaTh HH(MOPMALUIO O
COBPEMEHHBIX JIOCTUKEHUSAX B 007aCTH OMOJIOTHUU U DKOJIOTHH, O (haKTOpax 370pOBbs M PUCKA; paboTaTh C
OMONIOrMYEeCKMMHU  NpUOOpaMU, HHCTPYMEHTAMH, CIPABOYHUKAMH; IPOBOAMUTH HAONIOJAEHHUS 32
OMOJIOTUYECKIMH OOBEKTaMH M COCTOSSHHEM €ro COOCTBEHHOTO OpTaHH3Ma, OHOJOTHYECKHUE
JKCIIEPUMEHTBI;

e pa3BHUTHE NMO3HABATEJbHBIX HHTEPECOB, HHTEJIEKTYAJbHBIX U TBOPYECKUX CIOCOOHOCTEll B
npoliecce NpoBeieH!s HaOII0JCHHI 3a )KUBBIMU OPTaHU3MaMH, OMOJIOTHUECKUX HKCIIEPUMEHTOB, pabOoTHI ¢
pa3IUYHBIMU UCTOYHUKAMU MH(POPMALINY;

¢ BOCIIUTAHUE TIO3UTUBHOI'O [IEHHOCTHOI'O OTHOILIEHUS K JKUBOM MPHUPOJIE, COOCTBEHHOMY 3/I0POBBIO
Y 3JI0POBBIO APYTHX JIFOAEH; KYIbTYPhI IOBEICHUS B IIPUPOJE;

¢ hopmupoBanue CIOCOOHOCTH U TOTOBHOCTH HCIO0JIB30BATH NPHOOPETEHHbIC 3HAHUSA U YMEHHUSA
B MOBCEIHEBHOI KM3HM /UISl YXO/a 32 PACTCHUAMH, JOMAIIHUMH KAUBOTHBIMHU, 3a00Thl O COOCTBEHHOM
3JI0pOBbE, OKa3aHUs MEPBOI MOMOIIM ceOe U OKPYXKAIOIIUM; OLEHKH MOCIECTBUNA CBOEH AEATEIbHOCTH MO
OTHOIICHHIO K MPUPOTHON cpesie, COOCTBEHHOMY OPTaHU3MY, 3[JOPOBBIO IPYTHX JIFOACH, /U COOMIOACHNUS
IpaBUJ NOBEJCHUS B OKPYXKaIOLIeH cpezie, HOpM 340pOBOro o0pasa >KU3HHU, MPOPUIAKTUKN 3a00J1€BaHui,
TpaBMaTU3Ma M CTPECCOB, BPeIHBIX MpuBbuek, BUY-uadexnmn.

Peanuzauus nmporpamMmsbl o0ecneuynBaeTcsl y4eOHBIMM M METOAUYECKHMHU MOCOOMSIMU
s obyuarowuxca:

1. Buonoeus. Obwue 3axonomeprocmu. 9xn: yueonuxl Mamonmos C.I"., 3axapoe B.b., Conun
HU — M: Jlpogha, 2014.

2. Pabouas mempaov x yueonuxy «buonoeus. Obwue s3axonomeprnocmuy 9 kiacc. — M.:
Hpoga, 2014.

CornacHo JiefcTByIOIEMY yueOHOMY IUIaHy paboyasi mporpaMmma aist 9-ro kiacca nmpegycMaTpuBaeT
oOydeHue 61oI0ruM B 00beMe 2 yaca B HeJlelto, Bcero 70 yacoB B roJl.

B pe3ynbraTe ocBoeHUs Kypca 6uonoruu 9 kinacca oOydaromuecs J0KHbI

3HATH/IIOHUMATh:

v NPUBHAKU OUON02UUECKUX 00beKmMO8: KUBbIX OPraHU3MOB; F€HOB U XPOMOCOM; KJIETOK U
OpraHU3MOB pAacTEHUl, >KUBOTHBIX, I'pPUOOB U OaKTepHil; MOMyISLUN; 3KOCHUCTEM U arpo3KOCHUCTEM;
6uocdepsbl; pacTeHUi, )KUBOTHBIX U TPUOOB CBOETO PETHUOHA;

CyuwHOCmb  OuoNocUYecKuUx npouyeccog: OOMEH BELIECTB U INPEBpalleHHe HHEPruH,
IIUTAaHUE, JIbIXaHUE, BBIJEICHHUE, TPAHCIIOPT BELECTB, POCT, Pa3BUTHE, PA3MHOKEHUE, HACIIEACTBEHHOCTh U
W3MEHYMBOCTb, PETYISINUSA >KU3HEACATEIbHOCTH OPraHu3Ma, pas3ApaKuMOCTh, KPYIOBOPOT BEIIECTB H
IIPEBPALICHMSI SHEPTUU B IKOCUCTEMAX;

v 0ocobenHocmu CTPOCHUS, KU3HEACATEIbHOCTH, BbBICHIEH HEPBHOM NEATEIbHOCTH H
MOBEJICHUS YEIOBEKa;
v cmpoenue d6uo102uvecKux 00beKkmog: KIEeTOK NPOKapHOT U DYKapHOT (XUMUYECKUN COCTaB

u CTpOGHI/Ie); TCHOB, XpPOMOCOM, JKCHCKUX HW MYXKCKUX TaM€T, BHPYCOB; OJHOKJICTOYHBIX MU
MHOT'OKJICTOYHBIX OPraHU3MOB; CTPYKTYPY BUA U SKOCUCTEM;

v CYULHOCM b Ouonozuueckux npouyeccos u AGNEHUIL: XpaHCHUA, nepcaaduu U peair3aluu
T€HETHUYECKOU I/IH(l)OpMaI_II/II/I; obMeHa BCHICCTB M IIPCBpPAILICHHA OHCPIrHMU B KIICTKE; (1)OTOCI/IHT638. u
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XEMOCHHTE3a; MUTO3a W Mei03a; pa3BUTUS T'aMET Yy I[BETKOBBIX PACTEHUI M MO3BOHOYHBIX XKHBOTHBIX;
Pa3MHOXCHHS; OIUIOJIOTBOPEHUS Y IIBETKOBBIX PACTCHHUN M TIO3BOHOYHBIX JKUBOTHBIX; WHIUBUAYATHHOTO
pa3BuUTHS OpraHu3Ma (OHTOTCHE3a); B3aUMOJICHCTBUS TEHOB, HMCKYCCTBEHHOTO, JBIDKYIICTO U
CTaOMIM3HUPYIOMIETO OTOOpa; Teorpaguyeckoro ¥ HKOJOTHYECKOTO BHA000pPA30BAaHUS;  BIUSHHS
AJIEMEHTAPHBIX (PAKTOPOB 3BOIOIMU HA TEHO(OH MOMYJISIUU; (GOPMHPOBAHUS MPHUCIIOCOOICHHOCTH K
cpene OOUTaHUs; KpyroBOpOTa BEIECTB U MPEBPAIIECHUS YHEPTHU B DKOCUCTEMAax U OHocdepe; IBOIIOLUN
ouochepsr;

v UCNOJIb306AHUE COBPEMCHHBIX JIOCTH)KCHHI OWOJIOTMH B CEJCKIUU W OHUOTEXHOJOTHHU
(reTepo3uc, NOJIHUITIONINS, OTAAJICHHAS THOPUAN3AIINS, TPAHCTCHE3);

v COBPEMEHHYIO OUO0I02UYECKYI0 MEPMUNOIOZUI0 U CUMGBOIUKY;

YMeTh:
HAX00UmMb:

¢ B TEKCTE y4EOHMKA OTIIMYUTENIbHbIE IPU3HAKN OCHOBHBIX CHCTEMATHUYECKHUX TPYIIIL;

¢ B OMOJIOTMYECKHX CIIOBAPSAX U CIIPAaBOYHHMKAX 3HAUYEHUS] OMOJIOTMUECKUX TEPMUHOB;

B pPa3IMYHBIX HCTOYHMKAX (B TOM UHCIE C UCIOJb30BaHUEM HH(MOPMAIMOHHBIX U
KOMMYHHMKAIIUOHHBIX TEXHOJOI'MH) HE0O0XOAMMYI0O MH(OPMALMIO O JKUBBIX OpPraHuU3Max; HM30MpaTesbHO
OTHOCHTBCS K OMOJIOTHYECKOM HH(pOpMAIINH, COIepIKALICHCsl B CPEICTBAX MAaCCOBOM MH(POPMAIINH;

00vACHAMDb:

eposb Ouosorud B (OPMUPOBAHHU COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBI MHpa, B
IIPAKTUYECKOMN AESITEIbHOCTH JIFOIEH U CAMOI0 YUEHUKA;

® POJICTBO, OOIIHOCTH MPOUCXOXKICHHUS U DSBOJIOLNUI0 pPACTEHUH U JKUBOTHBIX (Ha mpuMepe
COIOCTABJICHUSI OTAEIBbHBIX TPYII); POJb PA3JIUYHBIX OPraHU3MOB B XHM3HHM 4YEJIOBEKa M COOCTBEHHOU
JeSTebHOCTH;

® B3aMMOCBSI3U OpPraHU3MOB U OKpYKAaIOLIeH cpeabl; posib OHOJOrMYECKOro pa3HooOpasusi B
coxpaHeHuH Onocheppl; HeOOXOIUMOCTD 3aIUTHl OKPYKAIOILIEN CpeIbl;

®POJICTBO YEJIOBEKA C MJIEKONUTAIOUIMMM SKHBOTHBIMH, MECTO M POJb 4YEJIOBEKA B IPHUPOJIE;
B3aMMOCBS3U 4YEJIOBEKa U OKpYXarolled cpeibl; 3aBUCUMOCTbh COOCTBEHHOTO 3[I0POBBSI OT COCTOSIHMS
OKpYXaroIlel cpepl; NMPUYMHBI HACJIEICTBEHHOCTH M WM3MEHYMBOCTH, NPOSBICHMS HACJIEICTBEHHBIX
3a00JIeBaHNH, IMMYHHUTETA Y Y€JIOBEKa; pOJIb TOPMOHOB U BUTAMHHOB B OpraHU3ME;

nPO6OOUmMb NPOCMbIE OUOI02UYECKUE UCCTEO06AHUA:

® CTaBUTh OMOJIOTUYECKUE IKCIIEPUMEHTBI, OTIMCHIBATH M OOBICHATH Pe3yIbTaThl OMBITOB; HAOIIOAATH
32 POCTOM WM Pa3BUTHEM PACTCHUU W JKUBOTHBIX, IMOBEJCHUEM >KUBOTHBIX, CC30HHBIMU M3MEHEHUSMHU B
MPHUPOJIC; pacCCMATPUBATH HA TOTOBBIX MUKPOIIpETNapaTax U OMHUCHIBATH OUOIOTHUECKHE OOBEKTHI,

eII0 pe3yibTaTaM HaOJIOJICHWH pPACIO3HABaTh M ONHCHIBATH Ha TaOJUIAX OCHOBHBIE YacTH H
OpraHOUbl KJIETKH, OPTaHbl M CHCTEMBI OPTaHOB YEJIOBEKA;, HA JKUBBIX OOBEKTaX M TaOIUIAX OpraHbI
IIBETKOBOTO PACTEHUs, OpPTraHbl ¥ CUCTEMBbI OPTaHOB JKUBOTHBIX, PACTEHHUS PA3HBIX OTIEJIOB, KUBOTHBIX
OTJICTIHHBIX THUIIOB U KJIACCOB;, HaWOOJiee PaCIPOCTPAHCHHBIC PACTEHUS M JKUBOTHBIX CBOCH MECTHOCTH,
KYJbTYPHBIC PACTCHHUSI W JIOMAITHUX JKUBOTHBIX, CheJOOHBIC U STIOBUTHIC I'PUOBI, ONIACHBIC IS YeIIOBEKa
pacTeHHsl W JKUBOTHBIC; BBISABIATh M3MEHUYMBOCTH OPTaHU3MOB, TMPUCIIOCOOJICHHE OPTaHU3MOB K Cpelie
OOWTaHMUS, THITHI B3AUMOICHCTBHS MTOMYJISIIUI pPa3HBIX BUJOB B 9KOCHUCTEME;

e CpPaBHUBATh OMOJIOTUYECKHUE OOBEKTHI (KJIETKH, TKAHHW, OPTaHBl U CHUCTEMBI OPTaHOB, OPTaHU3MEI,
NpEJICTaBUTENICH OTIENBHBIX CHCTEMATUYECKHX TPYII) M JelaTh BBIBOABI HAa OCHOBE CPaBHCHUS,
OTIPE/ICNIATh TPHHAJJIC)KHOCTh OHOJIIOTUYECKUX OOBEKTOB K OMPENEICHHOW CUCTEeMATHYECKOW TpyIre
(xmaccudukanms);

® AHATTM3UPOBATh M OICHUBATH BIUSHUE (AKTOPOB OKPYXKAIOMIEH Cpenbl, (akTOpOB pHCKa Ha
3JI0POBbE, TMOCIEACTBUN NEATCILHOCTH 4YeJIOBEKAa B AKOCHCTEMaX, COOCTBEHHBIX IOCTYIIKOB Ha JKUBBIC
OpTraHU3MbI U YKOCUCTEMEI;

HCNO/b30BaTh NPUOOPETEHHbIE 3HAHWUS W YMEHHSl B INPAKTHYECKOH [esiTeJIbHOCTH M
NOBCEAHEBHOM *KU3HU IJIf:



ecoOmroneHust Mep MNPO(UIAKTHKH 3a00JCBaHUN, BBI3BIBAEMBIX PACTCHUSMH, IKHBOTHBIMH,
OakTepusiMu, TpubaMu M BUpycaMu; MPOPUIAKTHKH TpaBMaTH3Ma, ctpeccoB, BUY-uHpekmu, BpeIHbIX
NPUBBIUCK (KypeHHE, aJKOTOJU3M, HAPKOMaHHMs), HAPYIICHUsT OCAaHKH, 3PEHUs, Cllyxa, HH(OEKIIMOHHBIX U
MIPOCTYTHBIX 3a00JICBAHUM;

e OKa3aHUs TEPBOM TIOMOIIM TIPU OTPABJICHUM SJAOBUTHIMH TPUOAaMHU, PACTCHUSIMH, YyKycax
JKUBOTHBIX; [P MPOCTYIHBIX 3a00JIEBAHUSX, 0KOTaX, 0OMOPOKECHHSIX, TPABMaX, CIIACEHUH YTOMAIOIIETO;

® PAIlMOHATILHON OpraHW3allMKi TPyJa M OTIbIXA, COOJIIOJCHUS MPABWII MOBEICHHS B OKPYKAIOLICH
cpene;

e BEIpAIIMBAHUS M PA3MHOKCHUS KYJIbTYPHBIX PACTCHHIA U JIOMAITHUX )KUBOTHBIX, YXO0/1a 32 HUMU;

* [IPOBEICHNUS HAOIIOICHUH 32 COCTOSTHIEM COOCTBEHHOT'O OpraHU3Ma.

2. Copnep:xaHue y4eOHOI0 mpeaMera
1. BBeaenue (2 u).

MHuoroo6pasue xuBoro mupa. OCHOBHbBIE CBOWCTBA *HMBBIX OPraHU3MOB. EJMHCTBO XMMHMYECKOTO
cocTaBa JKMBOW MaTepUM; OCHOBHBIC T'PYMIBI XUMHUYECKUX 3JIEMEHTOB M MOJIEKYJ, 00pa3ylolie *XHBOe
BemecTBo Ouocheprl. KneTtouHoe crpoeHne opraHuU3MOB, Hacessronmx 3emuo. OOMEH BemecTB U
camoperynsinus B Ouonoruueckux cucremax. CaMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh U U3MEHUYNUBOCTh
KaK OCHOBa CYILECTBOBaHMs kuBOil Marepuu. Poct u passutue. Paznpaxumocts, GopMbl U30UpaTeIbHOMN
peakuuu OpraHu3MOB Ha BHEIIHWE BO3JEHCTBUA. PUTMHMYHOCTH NPOLECCOB KU3HEACSATEIBHOCTH,
OMOJOruYecKrue pUTMbI U UX 3Ha4YeHHe. JIMCKPETHOCTH >KMBOI'O BEIIECTBA M B3aUMOOTHOIIEHHUE YacTH U
LIEJIOT0 B OMocucTeMax. DHEpro3aBUCUMOCTh KUBBIX OPraHU3MOB, (POPMBI TOTPEOICHHS YHEPTHH.

[MapcTtBa XMBOW NpPHUPONBI, KpaTKas XapaKTEpUCTHKA €CTECTBEHHOW CHCTEMbl KiaccuuKaluu
KHBBIX OPraHu3MOB. BunoBoe paznoobpasue.

JIeMOHCTpanus CXeM CTPYKTYpPbI APCTB )KUBOW MTPUPOJIBI.

2. CTpyKTypHasi opranu3anus ;KuBbIX opranuzmMos (10 u).

XuMHYeCcKasi OpraHu3alus KIETKUA. JJIEMEHTHBIM COCTaB KIETKUA. PaclipoCTpaHEHHOCTh 3JIE€MEHTOB,
UX BKJIaJl B 00pa30BaHUE KUBOW MaTepPHH M OOBEKTOB HEXKUBOM MPHPO/IBL.

MakposieMeHTbl, MUKPO3JIEMEHThI;, UX BKJIaJ B OOpa30BaHHE HEOPraHWYECKUX U OpPraHUYECKUX
MOJIEKYJI )KMBOT'0 BellecTBa. Heoprannueckue MOJEKyJIbl )KHBOIO BEIIECTBA: BOAA; XUMHUYECKHE CBOMCTBA
u Owuonornyeckas poib. CoaM HEOPraHMYEeCKUX KHUCIOT, WX BKJIaJ B oOecreueHue MpoleccoB
AKU3HEJEATEIIBHOCTU U MOJIepKaHUue roMeocTasa. Poib KaTHOHOB M aHUOHOB B 00€CIIEYEHUH NPOLIECCOB
KHU3HEIEATENBHOCTH. OCMOC U OCMOTHYECKOE AABJICHNUE; OCMOTUYECKOE MTOCTYIIEHUE MOJIEKYJ B KIIETKY.

Opranuueckue MOJEKY/Ibl. buosornyeckue moIMMEpbl — O€NKH; CTPYKTypHash OpraHu3alusl.
OyHKIMK OETKOBBIX MOJIEKYNI. YrieBonbl. CrtpoeHue u Ouonoruyeckas poiib. JKUpbl — OCHOBHOM
CTPYKTYpHBI ~KOMIIOHEHT KJIETOYHbIX MeMmOpaH U wuctouyHuk »sHepruu. JIHK — wmonekyna

HacneacTBeHHocTH. Penymmukamus JIHK, nmepenaya nacneacTBeHHON HH(OpManuu M3 IMOKOJIEHHE B
nokosneHue. Ilepemaua HacnmencTBeHHOW WHMOpManuu U3 sapa B nurorviasMmy; TpaHckpurmms PHK,
cTpykTypa u pynkiun. Madopmannonssle, TpaHcnopTHele, pubocomansubie PHK.

JleMoHcTpanus 00bEMHBIX MOZENIEH CTPYKTYpPHOM OpraHu3alii OMOIOTHYECKUX MOJIUMEPOB: OEIKOB
U HYKJICHHOBBIX KHUCJIOT; UX CPaBHEHHE C MOJIEKYJIaMH UCKYCCTBEHHBIX MTOJUMEPOB (ITOJTUBUHUIXIOPH).

OOMeH BelecTB M IpeoOpa3oBaHME SHEPrUM B KIETKE. TpPaHCHOPT BELIECTB 4Yepe3 KIETOUHYIO
mMemOpany. [IuHo — u ¢daronuro3. BHyTpukieTouHOE MHIIIEBapEHHE U HAKOIUICHHE SHEPIHHU; pacllerieHue
IUII0KO3bI. BUOCHHTE3 OENIKOB, XKUPOB U YIIIEBOIOB B KIIETKE.

Crtpoenne u ¢yHkuuu kieTok. IIpokapumormueckue kietku; (opma u pasmepsl. CtpoeHue
LIUTOIUIa3Mbl OAKTEPHAIBLHON KIIETKH; OpraHu3anus MeTabosiM3Ma y IpokapuoT. ['eHeTnueckuil ammapar
6axtepuii. CmopoobpazoBanue. Pasmuoxenue. Mecto u posib IpOKapuoT B OMOIICHO3aX.



DykapuoTtndeckas kietka. lluromnasma sykapuoTHyecKkoll KieTku. OpraHesuibl HHUTOIUIa3Mbl, UX
cTpykrypa u ¢yskmuu. Lutockener. BkimodyeHus, 3HaueHue M poib B MeTabosimsMme KieTok. Kierounoe
AIpO — LEHTP YIPABICHUS XU3HEACATEIBHOCTBIO KIETKH. CTPYKTYphl KIETOYHOIO sipa — sAepHas
000J109Ka, XpOMaTHH (TETEPOXPOMATHH ), APHIITKO. OCOOCHHOCTH CTPOSHUS PACTUTEIILHON KIICTKH.

Jlenenue knetok. Kinerku B mMHOroxsierouHom opranuime. [lonstue o auddepeHuupoBKe KIECTOK
MHOTOKJIETOYHOTO OpraHu3Ma. Mwurotndyeckuii muki: uHTepdasza, penymmkauus JIHK; mutos, dassl
MUTOTUYECKOTO JEeIeHHUS U MpeoOpa3oBaHHsl XpoMOcOM. bHoJormdeckuii CMbICA W 3HAYEHHE MUTO3a
(Gecmonoe pa3MHOMKEHHE, POCT, BOCIIOJHEHHE KJIETOYHBIX MOTEPh B (PM3UOJIOMYECKUX M MATOJIOTHMYECKUX
YCIIOBHSIX).

Knerounas Teopusi CTpo€HUsI OPraHU3MOB.

JemoncTpauus. IlpuHuunuanbHble CXeMbl YCTPOWCTBA CBETOBOTO M 3JIEKTPOHHOIO MHUKPOCKOIIA.
CxeMbl, WUTIOCTPUPYIOIIME METO/AbI IPENAapaTUBHON OMOXUMHUM U UMMYHOJI0TUU. Moaenu kieTok. CxeMbl
CTPOCHMHM $I OPraHOMJOB PACTUTENBHOW M KUBOTHOM KIETOK. MuUKporpenapaTbl KJIETOK PacTEHUH,
KHUBOTHBIX M OJTHOKJICTOYHBIX IprOOB. DUTYPHI MUTOTHYECKOTO JEJCHUS B KJIETKaX KOpEHIKa JyKa IMOJ
MHUKPOCKOIIOM U Ha cxemax. MaTepuaibl, paccKasbIBarole 0 Ouorpadusx ydyeHbIX, BHECIIMX BKIAJ] B
pa3BUTHE KIETOYHON TEOPHH.

Jlaboparopnast padota «M3ydyeHne cTpoeHHs! paCTUTENIbHOM U dKUBOTHOM KJIETOK IIOJI MUKPOCKOIIOM
3. Pa3MHOKeHHMe M MHAMBHIYAJIbLHOE Pa3BUTHE OPraHu3MoB (6 u).

CymHocTs ¥ (popMbl pa3MHOXKEHHUsI OpraHu3MoB. becrnosnoe pa3MHOXKEHHE pacTEHUI U KUBOTHBIX.
[TonoBoe pa3MHOXXEHHE pacTeHUl M KHUBOTHBIX. [loj0BOE pa3MHOKEHHE J>KMBOTHBIX U PACTEHUI.
OOpa3oBaHue TOJOBBIX KIETOK, OCEMEHEHHME U OIUIOAOTBOpEHHE. buojormueckoe 3HayeHHE IOJIOBOTO
pasmHoxeHus1. ['ametorenes. Ilepuoasl 00pa3oBaHusl MOJOBBIX KJIETOK: Pa3MHOXKEHHUE, POCT, CO3pEBaHHE
(meiio3) u  (QopmMupoBaHHE TOJOBBIX KiIEeTOK. (OcCOOEHHOCTHM cHepMaroreHe’a W OBOIEHE3a.
Onno10TBOpEHHE.

JleMOHCTpanys MJIAKaTOB, WIIIOCTPUPYIOIIUX CHOCOObI BEreTaTUBHOIO Pa3MHOMKEHHUS IUIOIOBBIX
JIEpEeBbEB M OBOIIHBIX KYJIbTYp; HpenapaToB sHIEKIETOK; ¢ororpaduii, oTpakaromux pa3sHooOpaszue
MOTOMCTBA Y OJTHOM Mapsl pOAUTENEH.

WunuBuayanbHOEe pa3BUTHE OPraHW3MOB (OHTOreHe3). OMOPHUOHANBHBI MEpUOJl pa3BUTHSL.
OCHOBHBIE 3aKOHOMEPHOCTH JpoOsieHus. (OOpa3oBaHHE OJHOCIOWHOTO 3apojbllia — OJacTYIIbI.
[acTpynsauusi; 3aKOHOMEPHOCTH OOpa30BaHMA JABYCIOMHOTO 3apojbllia — TacTpyibl. IlepBUuUHBIN
OpraHoreHe3 u nanpHeimas qudQepeHnupoBka TKaHeH, opraHoB U cucteM. [locTaMOpHOHATBHBIN IEPHO/T
pa3BuTHi. POpPMBI TOCTIMOPHUOHATIBHOTO TIepuoa pa3BuTus. HempsiMoe pa3BUTHE; MONHBIA U HETOIHBIHA
Metamopdo3. buonornyeckuii cMpIc pa3BuTHs ¢ MeTaMopdo3om. [Ipsamoe pazsutue. CtapeHue.

OO1u1re 3aKOHOMEPHOCTH Pa3BUTHsS. boreHeTHYecKuii 3aK0H.

CxoactBo 3apopsimieid W SMOpPHOHANbHAs  JOUBEpreHIs mnpusHakoB (3akoH  K.bopa).
ouorenernueckuii 3akoH (D.I'ekkens u  K.Miomnep). paborst H.CeBepuoBa 00 3>MOpHOHANBHOM
U3MEHYUBOCTH.

JleMoHCcTpanus TabJuil, WITIOCTPUPYIOIIUX MPoLecc MeTaMop(o3a Y WICHUCTOHOTHX, TTO3BOHOYHBIX
(OKeCTKOKPBIIBIX M YENTyWYaTOKPBUIbIX, aM(uOwmii); TabmMI, OTpa)karoluX CXOJCTBO 3apOJbIIICH
MIO3BOHOYHBIX KHBOTHBIX, @ TAKXKE CXEM MTPEOOpa30BaHUsI OPTAaHOB U TKaHEH B (uiioreHese.

4. HacJieICTBEHHOCTh M M3MEHYMBOCTH OPraHu3mMos (15 4).

3aKOHOMEpPHOCTH  HacjienoBaHus npu3HakoB. Ortkpeitue [.Mennenem  3akoHOMEpHOCTEN
HacJle/IoBaHUsI TPU3HAKOB. ['MOpumosorndyeckuil MeToJ U3ydeHHs HACJIeICTBEHHOCTU. I'eHeTHueckoe
omnpeneneHue nona. ['eHoTun kak 1esnocTHas cucreMa. B3auMoaeiicTBUE ajuIeIbHBIX U HEAJIJIEIbHBIX TE€HOB
B OIIPEJCIICHUN IPU3HAKOB.

Hemonctpamus. KapTtel XpoMocoM 4enoBeka. POIOCHIOBHBIE BBIIAIOIIUXCS MPEACTABUTEIICH
KYJBTYpbl. XPOMOCOMHBIE AHOMAJIUH YeJIOBeKa U UX (PEHOTUIIMUECKUE MPOSBICHHUS.

JlaGopaTopnast paboTa «PemeHne reHeTHIeCKHUX 3a/1a4 U COCTABICHHE POJOCIOBHBIX .
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3aKOHOMEPHOCTU U3MEHYUBOCTH.

OcHoBHbIE (OPMBI U3MEHYUBOCTHU. |'eHOTUIHMYECKAass U3MEHUYUBOCTh. MyTanuu. 3HaueHHe MyTalluii
JUIS TIPAKTUKH CEJIBCKOTO X03siicTBa M OMoTexHosnornd. KoMmOMHATHBHAS M3MEHYMBOCTh. DBOJIOLMOHHOE
3HaYeHUEe KOMOMHATUBHON H3MeHYMBOCTH. DEHOTHUNHYECKas, WM MOIU(UKAIMOHHAS, U3MEHYUBOCTb.
Ponp ycnoBuii BHEIIHEH CpeAbl B pa3BUTUU U NIPOSIBIICHUN ITPU3HAKOB U CBOMCTB.

Hemonctpanus. [Ipumepsl MoarpUKATMOHHON HU3MEHYUBOCTH.

JlaGoparopnas pabota «M3ydenne naMeHunBoCTU. [locTpoeHne BapHalimOHHONW KPHUBOI»

Cenekuusi pacTeHWM, XUBOTHBIX M MHKPOOPraHU3MOB. LIEHTpBI NPOUCXOXKIECHHS KYJIbTYPHBIX
pactennii. Copt, opoja, mraMm. MeTo/Ibl CEIeKIUA PACTEHUN U KUBOTHBIX. JJOCTH)KEHHUS U OCHOBHBIC
HaIlpaBJICHUsI COBPEMEHHOM CEJEeKUMU. 3HAUYECHHE CEJICKUUU JUIsl Pa3BUTUSA CEJIbCKOXO3SICTBEHHOI O
IIPOU3BOJICTBA, METULIUHCKOM, MUKPOOHOJIOTMYECKON U IPYTUX OTpaciieil IPOMBILIUIEHHOCTH.

Hemonctpauus. Komieknuu W mpenapatbl COPTOB  KYJIBTYPHBIX PACTEHUM, OTIMYAIOIIMXCS
HauOO0JIbIIEH TUI0AOBUTOCTHIO.

5. JBOJIIOIHA )KUBOr0 MUPa Ha 3emuie (22 4).

PazButne Owonormu B JONAPBMHOBCKHM niepuon. ['OocmoacTBo B Hayke MNpEACTaBICHHNA 00
«M3HAYaJIbHOM 11eJ1IeCO00pa3HOCTH» W HEU3MEHHOCTH JkuBoW mnpuponsl. PabGorer K. Jlunnes mo
CHCTEMAaTHUKE PACTCHHUI U KUBOTHBIX. DJBoJtonioHHast Teopus JK.-b.Jlamapka.

JemoHcTpanus. buorpadgum yueHsIX, BHECIIMX BKJIAJ B Pa3BUTHE IBOJIOLMUOHHBIX HJed. JXKU3Hb U
nestenbHocTh JK.-b.Jlamapka.

Teopus Y. [lapBuHa O MNPOUCXOXKICHUM BHUJOB IyTeM ecTecTBeHHoro otoOopa. Ilpeamochuiku
BO3HUKHOBeHUsl yueHust Y./lapBuHa: qocTHkeHHsT B OO0JIACTH €CTECTBEHHBIX HAyK, SKCIEIWLMOHHBIN
matepuan Y./{apsuna. Yuenue Y./]apBuHa 06 HCKyCCTBEHHOM OTOODE.

VYyenue Y.[lapBuHa o0 ectecTBeHHOM oTOOpe. Bunm — smeMeHTapHas SBOJIONMOHHAS CIWHMIIA.
BceoOmiass uHauBHAyadbHAas M3MEHYMBOCTh M HM30BITOYHAs YHCIEHHOCTh MOTOMCTBa. bopnba 3a
CYILECTBOBAHHME U €CTECTBEHHBIN OTOOP.

Hemonctpauus. buorpadus Y.JlapBuna. mMapupyT U KOHKpeTHble Haxonku Y.JlapBuHa BO BpeMms
myTeniecTBys Ha Kopabie «buriby.

[TpucnocoOIeHHOCTh OpPraHu3MOB K YCIOBHMAM BHEIIHEH cpelnbl Kak pe3yibTaT JeHCTBHS
ectecTBeHHOro ortbopa. IIpucnocodburenbHble OCOOEHHOCTH CTPOEHHS, OKPAaCKU Tejla W TOBEIEHUS
KHUBOTHBIX. 3200Ta 0 moTOMCTBE. PUUOJIOTHUECKUE ATaNTAIIUH.

MuxkposBomonusi. Bun kak reHeTHYecKy U30JUpOBaHHAs CUCTEMa, PEMPOJYKTHUBHAS M30JSLUSI U e
MexaHu3Mbl. [lomymsioHHas CTPYKTypa BHJA, AKOJOTMUECKHE W T'€HETHUYECKHE XapaKTEPUCTHKHU
nonyasauid. Iomynsanust — snemMeHTapHas 3BOJIIOLMOHHAS eauHuna. Iyt u ckopocTh BH1000pa3oBaHMs,
reorpauueckoe U HKOJOrMYECKoe BUA000pa30BaHHE.

JleMoHCTpanus cXeM, WUIIOCTPUPYIOIUX Mpolecc reorpaduyeckoro BHI000pa3oOBaHUs, >KUBBIX
pacTeHuil M >KUBOTHBIX, TepOapueB M KOJUICKIMH, MOKa3bIBAIOUINX WHAMBUIYAIbHYIO U3MEHUYMBOCTH U
pa3sHOOOpa3ue COPTOB KyJIbTYPHBIX PAaCTEHHMH M TOPOJ JIOMAIIHMX *HMBOTHBIX, a TaKKe€ pe3YJIbTaThl
PUCTIOCOOJICHHOCTH OPraHU3MOB K Cpeie 0OUTaHUsI U PE3yJIbTaThl U BUI000pa30BaHusl.

Jlabopamopmuwsie pabomul.

Jlaboparopnas pabota «/3ydeHne npucrnocoO0ICHHOCTH K Cpefic OOUTaHUSY

JlaGopaTopHas pabota «M3ydyeHue M3MEHYMBOCTH, KPUTEPUEB BUIA, PE3yJIbTaTOB UCKYCCTBEHHOI'O
0oT0OOpa Ha COpPTax KyJIbTypHBIX PACTEHUID

buonornueckue nocneacTus agantanuii. MakposBOIIOLUS.

['maBHbIE HampaBieHHsI 3BOJIOIMOHHOTO Tporecca. buonormueckuii mporpecc u  perpecc
(A.H.CeBep110B). ImyTH TOCTHXKEHUS OMoNorndeckoro mporpecca. OCHOBHBIE 3aKOHOMEPHOCTH JBOJIIOIIHH
JTUBEPreHIUs, KOHBEPTEHIIHS, Mapalljiesiu3M, ITPaBHiia ABOJIOLUN TPYIIN OPraHU3MOB.

PesynpTathl 3BOMIONIMK: MHOTOOOpasWe BHIOB, OpPraHWYEcKas IEJIecOO00pa3HOCTh, IOCTEIIEHHOE
YCIIOKHEHUE OpPTaHU3aIl|H.



JleMOHCTpanysi TpUMEPOB FTOMOJIOTMYHBIX M aHAJOTUYHBIX OPTaHOB, UX CTPOEHUS U MPOUCXOKICHUS
B OHTOIEHE3€; CXEMbl COOTHOIIEHMS IyT€Hl NPOrpecCUBHOM OMOIOrMUYECKON HBOJIOLMHU; MAaTEpHAJIOB,
XapaKTEepU3yIOLUX MPEACTaBUTENEH KUBOTHBIX M pACTEHUW, BHECEHHbIX B KpacHyro KHHUrY H
HaXOISAIIUXCA IOJT OXPAHOU rOCy1apCTBa.

Bo3HuKHOBEHME )XU3HU Ha 3eMIIe.

Opranudeckuii MuUp Kak pe3ynbTaT 3BOJIOLMU. BO3HUMKHOBEHME U pa3BUTHE JKHU3HM Ha 3eMJle.
XUMHUYECKUH, MPEAONOTOTHUSCKUH, OMOJIOTMUYECKUN M COIMAJIBHBIA 3Tall pPa3BUTHUS KUBOH MaTepHU.
OUIIOTeHETUYECKUE CBSI3U B )KMBOW NIPUPOJIC; ECTECTBECHHAS KJIACCU(DUKAIIHS KUBBIX OPTAHU3MOB.

JleMOHCTpanysi CXeM BO3HUKHOBEHHUS OJHOKIIETOYHBIX 3YKapHOT, MHOTOKJIETOYHBIX OpPraHU3MOB,
pa3BUTHS IAPCTB PACTECHUHN U JKUBOTHBIX.

Pa3Butue xu3Hu Ha 3emie.

Pa3BuTtHe XHU3HUM B apXEWCKyl0 M IpOTEpPO30MCKYIO0 H3pbl. IlepBbie ciieapl XKU3HM Ha 3eMie.
[losiBieHne BceX COBPEMEHHBIX THUIIOB O€CIO3BOHOYHBIX JKUBOTHBIX. [lepBbie XopmoBeie. Pazputue
BOJIHBIX PACTEHHU.

Pa3Butne »xu3HuM B mnaneo3oiickyro 3py. [losBieHWe W 3BOMIOLMA CYXONYTHBIX PACTEHUU.
[lanmopOoTHUKH, CEMEHHBIE TTAIOPOTHUKH, TOJIOCEMEHHBIC pacTeHHs. BO3HUKHOBEHUE MO3BOHOYHBIX: PHIOHI,
36MHOBO/IHbIE, ITpEeCMbIKatoecs. Pa3Burue ®u3HU B ME3030MCKYIO0 U KalHO30MCKYI0 3phl. [losiBneHue u
pacpocTpaHeHHe MOKPHITOCEMEHHBIX pacTeHuil. Bo3HHKHOBeHKE nTul U MiekonuTatomux. [lossnenue u
pa3BUTHE NPUMATOB.

[Ipoucxoxnenune yenoBexka. Mecto uenoBeka B XKMBOW mpupone. CHcTeMaTHuecKkoe IOJI0KEHNE
Buia HOmMo sapiens B cucteme »uUBOTHOTO MHpa. [Ipu3HaKU U CBOWCTBA YeJOBEKaA, MO3BOJISIONIME OTHECTH
€ro K pa3jiMyHbIM CHUCTEMATUYECKUM TIpyNNaM NapcTBa >KUBOTHBIX CTaJAUM HBOJIOLMU 4YEJIOBEKa:
JPEBHEUILNI YeJIOBEK, IPEBHUI YEIOBEK, IIEPBbIE COBPEMEHHBIE JIFOU.

CaolicTBa yenoBeka Kak Ouosornveckoro Buia. [lomymnsiimoHHas CTpykTypa Buma HOmMo sapiens;
YelI0BEUYECKHUE pachl; pacooOpa3zoBaHue; €AUHCTBO MPOUCXOKACHHS pac. AHTUHAYYHAs CYIIIHOCTh pacu3Ma.

JleMoHCcTpanys. MoJenu CKelIeToB YelI0BeKa U TO3BOHOYHBIX JKUBOTHBIX.

6. B3auMooTHOIIeHUsI OpraHu3Ma u cpesibl. OcHOBBI 3K0J0rHu (15 4).

buocdepa — xuBasg obonouka ruianeTsl. CtpykTypa O6mocheprl. KomnoneHTsl 6uochepsl: kuBoe
BEIIECTBO, BHJIOBOH cOCTaB, pa3HOOOpa3We M BKJIaJ B Ouomaccy; OMOKOCHOE M KOCHOE BEILECTBO
ouocdepnr (b.1.Bepnaackmii). Kpyrosopor BemectB B mpupoge. EctecTBeHHBIE COOOIIECTBA KUBBIX
opranu3MoB. buoreoreHo3bl. KOMIIOHEHTBI OHOTr€OIEHO30B: MPOAYLEHTHI, PEIyLEHThl, KOHCYMEHTBI.
buoneHo3sl: Bu0BOE pa3HOoOOpasue, INIOTHOCTh MOMYJIsALUi, Ornomacca.

AbuoTtnueckue ¢akTopsl cpeasl. Ponmb TemmepaTypbl, OCBEIIEHHOCTH, BIQXHOCTH U JPYTUX
(GakTOpOB B JKU3HEACATEIBHOCTH  CcOo0OmIecTB. MHTEHCHBHOCTh  JAeWCTBHS  (pakTOpa  Cpenbl;
orpaHn4MBaOIIMi (QaxTop. B3anmmopelicTBre (GpakTOpoB Cpeabl, Mpeaenbl BHIHOCIUBOCTU. buotndeckue
¢axTopsl cpeabl. Llenu u cetn nutaHua. DKoNOrnyeckre MUpaMUIbl: Yucen, buomaccsl, s3Hepruu. CMmeHa
6noreHo30B. [IpuurHbBI cMeHBI OMOIICHO30B; (OPMHUPOBAHUE HOBBIX COOOIIECTB.

@®opMbl B3aMMOOTHOIIEHUH MeX1y opraHu3MaMu. [103UTHBHBIE OTHOLIEHUS — CUMOMO3: Myyasus3M,
KOOIepanusi, KOMMEHcaau3M. AOHOTHYECKHE OTHOLICHHS: XWUIIHWUYECTBO, MAapa3sUTU3M, KOHKYPEHIIHS.
HeilitpanbHble OTHOLIEHUSI- HEUTPATU3M.

N3ydeHne u onurcaHue SKOCUCTEMBI CBOEl MECTHOCTH, BBISBJIEHUE TUIIOB B3aUMOJEHUCTBUS Pa3HBIX
BUJIOB B IaHHON KOCUCTEME.

Bbuocdepa u yenoek.

ITpupoansle pecypchbl M UX UCHOJIb30BAHUE. AHTPOIIOT€HHbIE (PAKTOPHI BO3JEHCTBUS HA OMOIIEHO3BI
(ponb dYenoBeka B MPUPOJE); TOCIEACTBUS XO3AMCTBEHHOM JEATEIBLHOCTH uesioBeka. [Ipobiiembl
PaLMOHATIBHOTO IPUPOOIOIB30BAHNSA, OXPAHBI IPUPOJIBL: 3alUTA OT 3arpsA3HEHUI, COXpaHEHUE 3TATOHOB
¥ TIAMSATHUKOB MIPHUPO/IBI, 00ECTIeYeHNE TPUPOIHBIMU PECYPCaMU HACETICHHS TUTAHETHI.

JleMoHCTpanus KapT 3all0BEIHbIX TEPPUTOPUI HALEH CTPaHBI.



3. TemaTuueckoe INIAHUPOBAHUE C YKA3AaHUEM KOJINIECTBA YaC0B, OTBOAMMBIX HA OCBOCHHE KaxKa0M

TeMbI
Ne TeMbl YPOKOB K-Bo | Cpoku no | ddakTuyecKue
qyaco IJIaHy CPOKH
B
BBenenue
Hncmpyxkmaosie no Th. Beedenue. buonoaus — Hayka o iHCustuL.
MHuozoobpasue cugo2o mupa. YposHu opeanuzayuu U CEOUCmM8d
JHCUBBIX OP2AHUZMOB.
CTpyKTYpHas OpPraHU3aIUs )KUBbIX OPraHU3MOB. 10
3. Heopeanuueckue sewgecmea xnemxu. 1
4, Opeanuueckue sewjecmsa Kiemku. 1
5. Ilnacmuueckuil obmen. buocunmes beinxa. 1
6. Onepeemuueckuti oomen. Cnocobwvt numanus. 1
7. Tlpoxapuomuueckas kiemxka. 1
8. Dykapuomuuecxas kniemka. Lfumonnasma 1
9. Dykapuomuueckas xaemka. Aopo. Jlabopamopnas paboma Nel. |1
«HM3yuenue cmpoenus pacmumenvHOU U JHCUBOMHOU KIEMOK HOO
MUKDPOCKONOM Y
10. | Henenue xremox.
11. | Knemounas meopusi cmpoeHus opeanuzmos.
12. | Kommponvnas paboma no meme «Bewecmsa xnemxu. Cmpoenue | 1
KAeMKU».
Pa3MHo:KeHHe M MHAMBHUIYAJIbHOE PA3BUTHE OPraHU3MOB. 6
13. | Becnonoe pasmuodicenue. 1
14. | Ionosoe paszmnoowcenue. Paszsumie noioswix Kiemokx. 1
15. | Dmbpuonanvuwiil nepuod pazgumus. 1
16. | llocmaombpuonanvhvill nepuod pazeumus. 1
17. | Obwue 3axonomeprocmu pazsumus. buocenemuueckuii 3aKom. 1
18. | Obobwenue u nosmopenue no meme  «Pasmnoocenue u |1
UHOUBUOYATLHOE PA3GUTNUE OP2AHUZMO8
HacJieIcCTBEHHOCTb 1 MI3MEHYHMBOCTb. 15
19. | OcnosHvle nonsmus cenemuxu.
20. | Tubpuoonocuueckuii. memoo uU3YYeHUs HACIeO08AHUL NPUSHAKOS
I Menoens.
21. | Ilepswiii 3axon I'. Mendens. 3axkon uucmomst eamem. Momnoeubpuonoe | 1
CKpewusaHue.
22. | Bmopoii 3axon I. Menoens. Iloanoe u nenoanoe 0oMuHUpogarue
23. | Hueubpuonoe  cxkpewueanue.  Tpemuti  3axkon I.  Menoens.
Ananusupyrowee ckpewuganue.
24. | Cyennennoe nacinedosanue 2eHos.
25. | I'enemuxa nona. Hacneoosanue npusnaxos, cyenieHHbix ¢ HOIoM.
26. | Bzaumooeticmaue cenos.




27 | Jlabopamopnas paboma Ne2. « Pewenue cenemuyeckux 3a0a4 u 1
cocmasienue poooCi06HbIX Y.

28 | Hacneocmeennas (cenomunuyeckas) usmeH4u8oco

29 | @enomunuuecrkas usmenuueocmsv. Jlabopamopnas paboma Ne3.
«H3yuenue usmenyusocmu. Ilocmpoenue apuayuoHHOU Kpugoi».

30 | Koumponvnas paboma no meme «Hacneocmeennocmo u |1
UBMEHYUBOCTbY

31 | Henumpoi MHO2000pa3us u BPOUCXONHCOEHUSL KVILIMYPHBIX PACIEHUI.

32 | Memoosl cenexyuu pacmenuti u HCUBOMHBIX.

33 | Cenexyus MUKpoOOp2aHu3Mos.
JBoJIONNd )KMBOT0 MUpa Ha 3emJie 22

34 | CmanosneHue cucmemamuxu

35 | Deoaroyuonnas meopusi JK.-b. Jlamapka.

36 | Hayunvle u coyuanbHo-skoHOMUYECKUE NPEONOCLLIKU B03HUKHOGeHUs | 1
meopuu Y. /lapsuna.

37 | Yuenue Y. /[]apsuna 06 uckyccmeennom omoope. 1

38 | Yuenue Y. /lapsuna o ecmecmeennom omoope 1

39 | @opmwbl ecmecmeennozo ombopa 1

40 | Buo, eco kpumepuu u cmpykmypa 1

41 | Jlabopamopnas paboma Nel. «Hzyuenue usmenuusocmu, kpumepues | 1
8U0d, Pe3yIbMaAmos UCKYCCMBEHH020 OMOOpa Ha COpMax KyabMypHbIX
pacmenuiiy

42 | Deoaroyuonnas ponv mMymayuti 1

43 | I1asHvle Hanpasienus 600 YUU. 1

44 | Tunwsi 260110 UOHHBIX U3MEHEHIULL 1

45 | Ilpucnocobumenvuvie ocobennocmu cmpoenus, okpacku mena u |1
nogedenus HUusomuuvix. 3aboma o nomomcmae.

46 | Jlabopamopnas paboma Nel. «H3zyuenue npucnocobaennocmu k cpede | 1
obumanusy Uncmpyxkmaoic no Th.

47 | Qusuonozuyeckue adanmayuu. 1

48 | 3auem no meme «Deonoyus Hcugoeo mupa Ha 3emie 1

49 | Cogpemennvie npedcmagietuust 0 603HUKHOBEHUU HCUZHU 1

50 | Hauanvmvie smanvl pazeumus HcusHu 1

51 | JKu3snb 6 apxelickyro u npomepo30ucKyio pbl. 1

52 | JKu3znv 6 naneo3ouckyio apy. 1

53 | JKu3Hb 6 Me3030UCKYI0 3pY. 1

54 | JKu3Hb 6 KAUHO30UCKYIO 3DY. 1

55 | Ilpoucxooicoenue uenosexa. 1
B3anMooTHOUIIEeHUSI OPraHn3Ma U cpeibl. OCHOBBI IKOJIOTHH. 15

56. | Cmpyxkmypa buocgepur. 1

57. | Kpyeosopom sewecms 6 npupooe. 1

58. | Ucmopus popmuposarnus coodbuecms Heublx OPeaAHUIMOS. 1

59. | Buoceoyenosvt u buoyeroswl. 1




60.

Abuomuuecxue paxmopul cpeoul.

61. | Uumencusnocms Oeticmeusi paxkmopoe cpeobwi.

62- | buomuueckue pakmopwvi cpedbsi.

63.

64. | Bzaumoomuouwienus medxncoy opeaHusMami.

65. | IIpupooHule pecypcsl u ux UCHONb30BAHUE.

66. | llocneOocmeus  xo3UcmMEeHHOU  0eAMeNbHOCMU — Yenogeka Ol
OKpydicaioweli cpeobi.

67. | Oxpana npupoost u 0CHOB8bL PAYUOHATLHO20 NPUPOOONOIbI0GAHUSL.

68. | 3auem no meme «Bzaumoommnowenus opeanusma u cpeovi. OCHOBbL
IKOOULY

69. | buonoeus. Odwue 3aKOHOMEPHOCTU.

70. | Umozosas xoumponvnas paboma no meme «buonocus. Obwue

3AKOHOMEPHOCMUY»

10




