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I[Inanupyembie pe3yabTaThl H3yUeHHUs] Y4eOHOr0 peaMeTa

B pesynbpTaTe ocBoeHus Kypca Ouonoruu 9 kiacca ydamiuecsi JOJKHBI OBJIAJIETh CIEAYIOIIMMHU
3HAHUSIMH, YMCHUSIMH U HABBIKAMHU.

Jluunocmubim pe3ynrbmamom u3yyeHus npeomema aeiaemcs Gopmuposarue cieoyiouux yMeHuu
u Kauecms:

e Pa3BUTHE UHTEJUIEKTYalIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

e BOCIHTaHHE OEPEKHOTO OTHOUICHUS K MpUpoJe, (OPMHUPOBAHUE HKOJIOTHUECKOTO
CO3HaHUS;

e IpPU3HAHUE BBICOKOH LIEIOCTH KU3HU, 3[J0POBbS CBOETO U APYTUX JIIOJEH;

e pa3BUTHE MOTHBALMHU K IIOJYyYEHHIO HOBBIX 3HaHUH, JanbHEHIIEMYy H3Y4YECHUIO
€CTECTBEHHBIX HayK.

e OTBETCTBEHHOI'O OTHOUICHUS K YUECHUIO, TPYLY;

e IIEJIOCTHOTO MUPOBO33PEHUS;

e OCO3HAaHHOCTH U YBaXXMTEIBHOTO OTHOIIEHUS K KOJUIEraM, IPYTUM JIFO/IM;

e KOMMYHHUKATHBHON KOMIICTCHIIMU B OOIIEHUHU C KOJICTaMHU;

e  OCHOB 3KOJOI'MYECKOU KYJIbTYpPbI

Memanpeomemnvim pe3yrbmamom usyyeHuss Kypca Aeisiemcs Qopmuposanie YHUBEPCAalbHbIX
yuebHvix Oeticmeutl (YV/])

Perynarusnsie YV /I:

CamocTtosaTenbHO 00HapYy)UBaTh U POPMHUPOBAThH YUeOHYIO ITpodiieMy, onpenensts Y J1;
BeinBurate Bepcum pemieHusi mpoOiemMbl, 0CO3HABaTh (M MHTEPIPETHPOBATH B CiIydyae
HEOOXOJUMOCTH) KOHEYHBIH pe3ylbTaT, BBIOMPATH CPEACTBA JOCTHIKEHUS LIETH U3
IPEJJIOKEHHBIX, a TAKKE UCKATh UX CAMOCTOSITEIIBLHO;

CoctaBnsath (MHANBUAYAIBHO WIM B TPYIIE) IUIAH PEIIeHUs MpoOsieMbl (BBHIMOTHEHUS
IIPOEKTA);

PabGoras mo mnnaHy, cBepsATh CBOM JEHCTBUS C LENbI0O M, HPU HEOOXOAUMOCTH,
UCIIPABJIATH OMMOKHM CAaMOCTOSTEIHHO (B TOM YUCIIE U KOPPEKTUPOBATH IUJIaH);

B nmanore c¢ yuuTeneM COBEpIIEHCTBOBATH CAaMOCTOSITENILHO BBIOpPAHHBIE KPUTEPUU
OLICHKH.

[To3naBarenwsubie YV /:

AHanu3upoBaTh, CPABHUBATH, KJIACCUPUIIMPOBATH (PAKThI U SBICHMUS;

BBISBIIATE NPUYMHBL U CIIEACTBUS MPOCTHIX SIBICHUI;

Ocy1ecTBISITh CpaBHEHHE U KJIacCU(UKAIMIO, CAMOCTOSITENIbHO BBIOMpas KPUTEPUH JUIst
YKa3aHHBIX JJOTHYECKHX OIepaluii;

Ctpouth JIOTMUECKOE pacCyXkJ€HHE, BKJIIOYAIOIIEE YCTAHOBJIEHHWE MPUUYNMHHO-
CJIEICTBEHHBIX CBSI3EH;

CoznaBaTh CXEMaTHYECKHME MOJENIN C BBIJIEICHUEM CYILIECTBEHHBIX XapaKTEPUCTHUK
00BEKTa;

CocTaBnsTh T€3UCHI, pa3IMYHbIE BUJIbI INIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.)
[TpeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJTHOTO BUJA B APYroi (TabyuIy B TEKCT);
OnpenensiTb BO3MOXKHBIE HMCTOYHUKM HEOOXOIMMBIX CBEIACHMM, MPOU3BOJIUTH IOUCK
UH(OPMaIINH, aHATU3UPOBATh U OLICHUBATh €€ JTOCTOBEPHOCTb.

KommyHnukatuBHble Y'Y /1:

CamocTosTeNbHO OpPraHMW30BBIBATH Y4eOHOE B3aMMOJEHCTBHE B Tpymie (ONpenensiTh
oO11ye 11eIu, T0roBapuBaThes APYT € APYTrom);

B nuckyccun ymeTh BBIIBUHYTH apryMEHTBI 1 KOHTAPIYMEHTHI;

Y4uThCcsl KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIpHU3HaBaTh
OLIMOO0YHOCTh CBOETO MHEHHUS M KOPPEKTUPOBATH €r0;

[Tonumasi MO3WMLHUIO JPYroro, pasiuyarb B €ro pedyd: MHEHuEe (TOUKYy 3peHus),
JI0Ka3aTeIbCTBO (ApryMEeHTHI), (haKkThl (TUIIOTE3bl, AaKCHOMBI, TEOPUH);



yMeTB B3FJI$IHyTI: Ha CI/ITyaLII/IIO C HHOfI IIO3UIINU " ,Z[OI‘OBapI/IBaTBCSI C JIJFOAbMHU HHBIX
TIO3UIINH.

Ilpeomemnuvim  pe3yiomamom u3yueHus Kypca A6IAemcs CQHOPMUPOBAHHOCMb Ce0VIOUUX
VMeHUU:

[ToHuMaTh CMBICIT OMOJIOTHYECKHX TEPMHHOB,;

3HaTh OCOOCHHOCTH XHM3HH KaK (POPMBI CyLIIECTBOBAHHS MaTEpUH;

[Tonumath poisib PU3NYECKUX U XMMHUYECKHX MPOIECCOB B KUBBIX CUCTEMaX Pa3IMYHOTO
MEPAPXUYECKOT0 YPOBHSI OPraHU3ALNN;

3Hath QpyHIaMEHTATbHBIC TIOHATUS OMOJIOTHHY;

[ToHuMaTh CyIIHOCTH NPOLIECCOB OOMEHa BEIIECTB, OHTOIEHE3a, HACJIEICTBEHHOCTH U
U3MEHYUBOCTH;

3HaTh  OCHOBHbIE TEOPUM  OHOJOrMM:  KIETOYHYI), XPOMOCOMHYIO  TEOPUIO
HACJIEICTBEHHOCTH, SBOJIIOLIMOHHYIO, aHTPOIIOI€HE3a

3HaTh OCHOBHBIE 00JIACTH NPUMEHEHUS OMOJIOIMYECKHX 3HAHUN B IPAKTHKE CEILCKOTO
XO034HCTBa, B PsAlE OTPaAcCiCl NPOMBILIJICHHOCTH, IIPU OXPAaHE OKPYXKAIOWIEH Cpelbl U
3I0pOBBS YEJIOBEKA;

YMeTh MoIb30BaThCS 3HAHUEM O0IIEONOIOTHIECKUX 3aKOHOMEPHOCTEH Il OOBICHEHHS
C MaTepHATUCTHUYECKUX ITO3ULUN BOIIPOCOB IMPOUCXOXKACHHUS U PAa3BUTUSA JKU3HHU Ha
3emJie, a TaK)Ke pa3JInYHbIX TPYII paCTEHUH, )KUBOTHBIX, B TOM UUCIIE U YEJIOBEKA;
JlaBaTh apryMEHTHpPOBAaHHYIO OLIEHKY HOBOH MH(OpPMaluu 10 OHOJIOrMYECKUM
BOIIPOCAM;

YMmers paboTath € MHUKPOCKOIIOM M M3TOTOBJIATH IPOCTEHINME Ipernaparbl JUls
MUKPOCKOIIMYECKHUX HUCCIIETOBAHNM;

Pemarps renetnuyeckue 3anadyM, COCTABIATH POJOCIOBHBIE, CTPOMUTH BAapPUALMOHHBIC
KPHBBIEC HA PACTUTEIIBHOM U )KUBOTHOM MaTEepHAIIE;

Hcnonvzoeamv npuobpemenuvie 3HAHUA U YMEHUS 6 HPAKMUYECKOU OessmeilbHOCmU U
NOBCEOHEBHOU HCUHU OIS

coOutro/IeHHst Mep NPOPUIAKTHKY 3a00JI€BaHU, BBI3BIBAEMBIX PACTCHUSIMU, KUBOTHBIMH,
OakTepusaMu, rpudamMu U BUpyCaMu.

OKa3aHMsI NepBOI MOMOILM MPH OTPABJICHUH SOBUTBIMU IpuOaMu, pacTEHUSIMH, YKycax
KUBOTHBIX.

pallMOHATIBHOM OpraHu3alui TpyJda U OTIbIXa, COOJIOAEHUS MpPaBUI IOBEICHUS B
OKpY>Karollen cpene.

BBIPALIVBaHUSA U Pa3MHOMKEHUS KYJIbTYPHBIX PAaCTEHUH M JOMAalIHUX JKUBOTHBIX, yXOZa
3a HUMHU.

IpOBE/IeHUS HAOJII0IEHUH 32 COCTOSIHUEM COOCTBEHHOTO OpraHU3Ma.



Conep:kanue y4eOHOr0 npeamera
BBenenue

Mecto Kypca B CHUCTEME €CTECTBEHHOHAyUYHBIX IHCLUUIUIMH, a TaKXe B OMOJIOTHYECKHX
Haykax. Llenu u 3amaum Kypca. 3Ha4eHHE IIpeaMeTa Ul IOHMMAHNS €AMHCTBA BCETO JKUBOTO U
B3aMMO3aBHCHUMOCTH BCEX YacTei Onocdeps 3emin.

Pa3znes 1. CTpyKkTypHasi OpraHnu3anus ’KUBbIX OPraHu3MoB.

Tema 1.1. Xumuueckast opraHuzanus KJIETKU.

OJeMeHTHBIN cOCTaB KIETKU. PacnpocTpaHEHHOCTh 3J€MEHTOB, MX BKJIaJ B 0Opa3oBaHME
KUBOW MaTepuu U 0OBbEKTOB HEXXHUBOM MPUPOIbI. MaKpO3JIeMEHThI, MUKPOAJIEMEHTBI; UX BKJIAJ B
o0pa3oBaHUE HEOPraHUYECKHX U OpPraHMYECKMX MOJIEKYJ *HBOro BeuiecTBa. Heopranmueckue
MOJIEKYJIBl JKUBOTO BemiecTBa. Bona; e€ xumuyeckue cBOWCTBa W Omosyormueckas poib. Comun
HEOPraHMYeCKUX KHCIOT, MX BKJIaJ B OOECHEYeHHE IPOLECCOB JKU3HENEATENbHOCTH U
NoAJEpKaHUE TroMeocra3a. Pojib KaTMOHOB M AaHMOHOB B OOECIEUEHUHU IIPOLIECCOB
KU3HEIEATENBHOCTH. OCMOC M OCMOTHYECKOE JaBJICHHUE; OCMOTHYECKOE IOCTYILUIEHUE MOJIEKYJI
B KieTky. Opranudeckue MOJIEKyNbl. bronornyeckue moiauMepsl — OENKU; UX CTPYKTYpHas
opranuzanys. OyHKIKUN OEIKOBBIX MOJIEKYJ. YTJIEBObI, UX CTPOEHUE U OUOJOrHMUYEecKasl poJib.
JKupbl — OCHOBHOW CTPYKTYpPHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH M HMCTOYHUK DHEPTHUH.
JHK — wmonekynbl HacnenctBeHHocTu. Penynnukaunma [IHK, nepepmaua HacneacTBEHHOM
uHpOpMaLMU U3 MOKOJIEHUs B MokojeHue. [lepenada HacinencTBeHHON MH(oOpManuu 13 sapa B
muroruiasmy;  tpanckpunims. PHK, e€ crpykrypa wu  ¢dyskmum. HMHpOpmannoHHEIE,
TpaHcnopTHbIe, pubocomanbabie PHK.

JleMoHcTpanus
OOBémMHBIE MOJEIM CTPYKTYPHOH oOpraHu3anuu OHOJOTMYECKUX MOJMMEPOB — OEIKOB U
HYKJIEMHOBBIX KHCJIOT, UX CpPaBHEHUE C MOJIEISIMM HCKYCCTBEHHBIX IOJIMMEPOB (HaIpHuMep,
HOJMBUHUIIXIIOPUJIOM).

Tema 1.2. O06MeH BelecTB U npeoOpa3zoBaHUE SHEPTUU.

OOMeH BelecTB U MpeBpallleHHe SHEPruH B KJeTKe. TpaHCIOPT BEIIECTB Yepe3 KIETOYHYIO
MeMOpany. [IuHo- u ¢aronuTo3. BHyTpHKiIEeTOUHOE NUIEBApEHUE U HAKOIUIEHUE SHEPruM;
paclienjeHue IIoKo3bl. buocuHTe3 0enKoB, )KUPOB U YIIIEBOJIOB B KIIETKE.

Tema 1.3. Ctpoenue u QyHKIIHH KJICTOK.

[TpokapuoTnueckue kietku: (opma u pasmepsl. lluromnazma OakTepualbHONW KIIETKH.
Opranuzanusg  merabonu3ma y  mOpokapuor.  ['eHernueckuid — anmapar — OakTepuid.
Crniopoo6pazoBanue. PasmHoxkeHrne. MecTo U poJib POKapHOT B OMOLIeHO3aX. DYKapHOTHUECKas
kieTka. [{uTonnazma sykapuoTH4ecKoW KieTKH. OpraHemibl IUTOIIa3Mbl, UX CTPYKTypa M
¢ynkuuu. Lurockener. BxitoueHus u ux poib B Meraboiu3me kietok. Kietodynoe siipo —
LEHTP YNpaBIEHUS >XU3HEACITEIbHOCTbIO KIETKH. CTPYKTyphl KJIETOYHOIO sipa: sJiepHast
000J10YKa, XpOMAaTUH (reTepOXpPOMATHH), SAPHILKO. OCOOEHHOCTH CTPOEHUS PacTUTENIbHOU
KiIeTku. [lenenme knetok. Kinetkm B MHOrokieroyHom  opranusme. Ilonstue o
T pepeHIMPOBKe KIETOK MHOTOKJIETOYHOTO OpraHn3Ma. MUTOTHYECKUH LMKI: HHTepdasa,
peaymmkanus JIHK; murtos3, ¢as3sl MUTOTHYECKOTO JeleHHs W IpeoOpa3oBaHUS XPOMOCOM.
buonorndeckuii cMpica W 3HaueHHe MHUTO3a (Oecroyioe pa3MHOKEHHE, POCT, BOCHOJIHEHHE
KJIETOYHBIX NOTEPh B (PU3MOJOTMYECKUX M MATOJIOTMYECKUX ycioBHsX). Knetounass Teopus
CTPOEHHS OPTaHU3MOB.

JleMoHCcTpan U
[TpyHIMNIMAIBHBIE CXEMBI YCTPOICTBA CBETOBOTO M 3JIEKTPOHHOTO MUKPOCKOIIA.

CxeMbl, WILTIOCTPUPYIOIINE METO/IbI TpenapaTUuBHON OMOXUMUN U UMMYHOJIOTHU.

Mogenu KIeTKu.

CxeMbl CTPOEHHSI OPraHOMJI0B PACTUTEIBHON U )KUBOTHOW KJIETOK.

MuxkponpenapaTsl KJIETOK paCTeHUH, )KUBOTHBIX U OJTHOKJIETOYHBIX I'PHOOB.

@uUrypbl MUTOTHYECKOTO JIeJIEHUS B KJIETKaX KOpeIlKa JIyKa I0J] MUKPOCKOIIOM U Ha CXEMe.
Marepuansl, paccka3biBarolie 0 6uorpadusx y4eHbIX, BHECIINX BKJIaJl B Pa3BUTHE KIETOUHOU
TEOPHH.



JlabopaTopHble U IpaKkTHYeCKHe padoThI

M3ydeHne KIeToK GakTepHii, paCTeHHil ¥ )KUBOTHBIX HA TOTOBBIX MHKPOIPENapaTax .
Pa3nea 2. PazMHoOXkeHHe M HHAUBHIYaIbHOE Pa3BUTHE OPTAaHU3MOB

Tema 2.1. PazamMHOXKEHHE OPraHU3MOB

CymHocts U (GOpMBI Pa3MHOXKEHHUS OpraHu3MoB. becrionoe pasMHOXKEHHE DPACTCHHHA W
AKHUBOTHBIX. [l070BOE pa3MHOXKEHHE KMBOTHBIX M PACTEHM; 00pa30BaHHE IOJOBBIX KIIETOK,
OCEMEHEHUE M OIUIOAOTBOpEHUE. buonormyeckoe 3HadeHHE MOJOBOTO Pa3MHOKEHUS.
['amerorenes. Ilepuoabl 0Opa3oBaHUS IOJIOBBIX KJIETOK: Pa3MHOXEHHE, POCT, CO3pEBAaHUE
(mMeiio3) U (opMuUpOBaHHE IMOJOBBIX KIETOK. OCOOCHHOCTH CHepMaToreHe3a M OBOTEHE3a.
Om1010TBOpPEHHUE.

JleMoHcTpanus

[Tnakatel, WUTFOCTPUPYIOLIUE CIIOCOObI BEM€TaTUBHOIO PA3MHOXKEHUS IIJIOJIOBBIX JE€PEBHEB U
OBOIIHBIX KyJIbTyp. Mukpomnpemnaparsl sinekierok. dororpaduu, oTpakaromue pasHooodpasue
HOTOMCTBA Y OJJTHOM Mapbl POAUTEINIEH.

Tema 2.2. UnauBunyalibHOE pa3BUTHE OPraHU3MOB (OHTOI'€HES).

OMOpuOHaNbHBIN nepuos pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH ApoOseHus; oopazoBaHUe
OJIHOCJIOIHOTO  3apojbllia —  OmacTynbl. lacTpynsuus; 3aKOHOMEPHOCTH 00pa3oBaHUs
JBYCIOMHOIO  3apojpllia —  ractpynasl. [lepBUuHBIH  oOpraHoreHes U JAajbHeHIIas
mudQepeHMpoBKa TKaHEH, OpraHoB W cucTeM. [locToMOpHMOHANBHBIN TMEpPHOJ pa3BUTHSL.
®opmbl TOCTIMOPUOHATIBHOTO NepuoAa pa3BuTHs. Hempsimoe pa3BuTHe; MOJIHBIA U HEMOJHBIN
metamopho3. bruonorunueckuii cMbica pazButusi ¢ meramopdozom. [Ipsimoe passutue. Crapenue.
OO0ume 3aKOHOMEPHOCTH pa3BUTUS. buoreHermueckuit 3akoH. CXOJCTBO 3apojblliel U
sMOpuOHanbpHas JuBepreHuus npuszHakoB (3akoH K. bapa). buorenermueckuii 3akoH
(3. I'exkkens u K. Mromnep). Pabotst A. H. CeBeprioBa 00 5MOpHOHAIbHOM N3MEHUYHUBOCTH.

JleMoHcTpanus
Tabnuupl, WUTIOCTPUPYIOLIUE Ipolecc MeTamMopdo3a y Oecro3BOHOUYHBIX (PKECTKOKPBUIBIX U
YenryH4aTOKPBUIBIX HACEKOMBIX) U TIO3BOHOYHBIX (aM(puOwmii).

Tabnu1iibl, OTpakaroIyue CX0ACTBO 3apObIIIeH TO3BOHOYHBIX HKHUBOTHBIX.
Cxembl mpeoOpazoBaHMs OPraHOB M TKaHEH B (uiorenese.
Paznen 3. HacsiencTBEeHHOCTh U MKBMEHYNBOCTH OPraHU3MOB.

Tema 3.1. 3aKOHOMEPHOCTH HACJIEI0BAaHUS TPU3HAKOB.

Otxperte I'. MeHaenemM 3aKkOHOMEpHOCTEH HaclieoBaHMsl MPU3HAKOB. [ MOpuaonornyeckui
METOJlT HU3YYEHHUs HacCJIeICTBEHHOCTH. MOHOruOpHiHOE M MOJUTHOPUAHOE CKpEIIMBAHUE.
3akoHbl MeHnpgens. HezaBucuMoe M CLEIUIEHHOE HacienoBaHHE. ['eHeTmdeckoe olnpeneneHue
nosia. ['eHOTHIT KaK 1esocTHAs cucTeMa. B3aumoaeicTBie auienbHbIX U HEAJUIETbHBIX T€HOB B
OIIPECIICHUY TIPU3HAKOB.

JleMoHcTpan U
KapTsl XxpoMocoM uenoBeka.

PonocnoBHbIe BeIIAIOMIMXCS TPEICTABUTENEN KYJIbTYPBHI.

XpOMOCOMHBIE aHOMAJIMU YEJIOBEKA U UX (PEHOTUIUYECKHE IPOSBICHUS.
JlabopaTropHble M NpaKkTHYeCKHEe PA0OOTHI

Penienne reHeTHUECKUX 3a/1a4 U COCTABJIEHUE POJOCIOBHBIX.

Tewma 3.2. 3aKOHOMEPHOCTH U3MEHUHUBOCTH.

OcHoBHBIE (OPMBI M3MEHYMBOCTU. | eHOTHUNHMYEcKass M3MEHYMBOCTh. MyTanuu. 3HaYeHHE
MyTalMid JUIsl TPAaKTHUKH CEJIbCKOro Xo3sicTBa W OuorexHojoruu. KomOuHaTuBHAs
U3MEHYMBOCTh. DBOJIIOLIMOHHOE 3Hau€HHE KOMOMHATUBHOW M3MEHYMBOCTU. DEHOTHIINYECKas,
WM MOAU(UKALMOHHAS, HU3MEHUYMBOCTh. POJIb yCIOBUII BHEIIHEW cpeabl B pa3BUTUU U
IIPOSIBJIEHUH NIPU3HAKOB U CBOMCTB.

JleMoHCcTpanus
[Tpumeps! MoM(UKALTMOHHOW U3MEHUYNBOCTH.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThl



ITocTpoeHne BapHallMOHHOW KpPHUBOM (pa3Mepbl JHMCTbEB PACTEHUH, AHTPOIIOMETPUUYECKUE
JIAHHBIC YYaIIIXCS).

Tema 3.3. Cenexuusi pacTeHuM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

LleHTpbI MPOUCXOXKIEHUSI U MHOTOOOpa3usi KyJabTypHBIX pacteHuil. CopT, mopona, mTamm.
Mertonbl CeNeKUMM pPAaCTEeHUHM M KUBOTHBIX. JlOCTHIKEHUS W OCHOBHBIE HamlpaBJICHUS
COBPEMEHHON CEJIEKIIMU. 3HAY€HUE CEJIeKUUMU IS Pa3BUTUSA  CEIbCKOXO35HCTBEHHOIO
MIPOU3BOJICTBA, METUITUTHCKOW, MUKPOOHUOIIOTHYECKOM B IPYTUX OTpaciieil MPOMBIIUICHHOCTH.

JdemoHcTpauus
CpaBHUTENBHBIN aHaNM3 MOPOJ JOMALIHUX >KMBOTHBIX, COPTOB KYJIbTYPHBIX PAaCTEHMM U HX
JUKHUX MIPEAKOB.

Komneknuu W mpemapatbl COPTOB KYJIBTYPHBIX PACTeHUH, OTIMYAIOMIMXCS HAUOOJbIICH
IIJIOJIOBUTOCTBIO.

Paznen 4. DBoronus )KUBOro MUpa Ha 3emiie.

Tema 4.1. MHOrOOOpa3ue )XMBOTO MUpa. YPOBHH OPTaHU3aIlMHA U OCHOBHBIC CBOMCTBA KUBBIX
OpraHU3MOB.

YpOoBHM OpraHu3aldd KU3HHU: MOJEKYJISIPHO-T€HETUYECKUM, KIETOYHbIM, TKaHEBbIN,
OpraHHBIM, OPraHW3MEHHBIN, MOIMYJSIMOHHO-BUOBOM, OMOTeoneHOTHYeCKUd u OnochepHsbIil.
EAMHCTBO XMMUYECKOTO COCTaBa KUBOM MaTE€pPUU; OCHOBHBIE TPYIIIbl XUMUYECKHUX 3JIEMEHTOB U
MOJIEKYJI, OOpa3ymolue >XHBOE BemecTBO Ouocdeprl. KieTounoe crpoeHue OpraHu3MOoB,
Hacenaomux 3eminro. OOMEH BEIIeCTB W CAMOPEryNilnus B OHOJOTHYECKHX CHCTEMaXx.
CaMoBOCIIpOM3BEICHUE; HACJIEJCTBEHHOCTh M M3MEHYMBOCTh KAaK OCHOBA CYILECTBOBAHUS
*KuBoil Mmarepun. Poct u passuthe. PazmpaxkumocTh; ¢GopMbl HU30HUpaTENbHON peakuuu
OpraHM3MOB Ha BHEIIHUE BO3ACHCTBUS. PUTMHUYHOCTD MpPOLIECCOB >KU3HEAEATEIbHOCTH;
OHOJOTHYECKHEe PUTMBI U MX 3Ha4eHHE. JMCKPETHOCTh KUBOTO BEIIECTBA M B3aUMOOTHOILLICHUS
YacTH | LEJIOT0 B OMOCHCTEMAaX. DHEPro3aBUCUMOCTD ) KHUBBIX OPraHU3MOB; (POPMBI ITOTPEOICHHS
sHepruu. llapcTBa XMBOM mNpUpOABI; KpaTKas XapaKTEPUCTHUKAa ECTECTBEHHOW CHUCTEMBbI
KJaccu(UKauy JKUBBIX OpraHu3MOB. BunoBoe pazHooOpasue.

JdeMoHCcTpanus
CxeMbl, OTpakarollue CTPYKTYPbI LIAPCTB KUBON IPUPOJIBI.

Tewma 4.2. Pa3BuTne OMOJIOTHUN B 10AAPBHHOBCKUIN TTEPHO/I.

Pazeumue 6uonocuu 6 doodapsunosckuil nepuood. I'ocnoocmeo 6 mayke npedcmasieHuti 0o
«UBHAYANBHOU Yeneco0OpA3HOCMUY U HeUIMeHHOCMU J#cusou npupoovl. Pabomur K. Jlunues no
cucmemamuxe pacmenuil u dcugsomuulx. Ieonoyuonnas meopus K. b. Jlamapka.

JeMoHcTpanus
buorpagun yuéHbiX, BHECHIMX BKJIaJ B pa3BUTHE 3BOJIIOLUUOHHBIX UJiel. JKU3Hb U 1eATENbHOCTh
K. b. Jlamapka.

Tema 4.3. Teopus Y. [JapBrHa 0 NpOMCXO0XKIEHUHN BUIOB IyTEM €CTECTBEHHOT'O 0TOOpA.

[Tpeanoceiiky Bo3HUKHOBEHUS yueHHst Y. JlapBHHA: TOCTHM)KEHUS B O0JIACTH €CTECTBEHHBIX
HayK, SKcrenuiuoHHbIi Matepuan Y. /lapsuna. Yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM O0TOODE.
VYuenue Y. [lapBuHa 0 ecTecTBEHHOM 0TOOpe. Buj — sneMeHTapHast 3BONIOLIMOHHAS €AMHUIIA.
Bceobuias mnauBuayanbHas M3MEHYMBOCTh M M30BITOYHASI YMCIEHHOCTh oTOoMCTBa. bopb0a 3a
CYIIECTBOBaHME U €CTECTBEHHBIH 0TOOP.

JleMoHCcTpan U
Buorpadus Y. Japsuna. MapuipyT u KOHKpeTHble Haxoaku Y. /lapBuHa Bo Bpemsl MyTeLIECTBUS
Ha Kopabiie «burib.

Tema 4.4. IlpucnocoOIeHHOCTh OPraHU3MOB K YCJIOBHSM BHEIIHEH Cpelbl Kak pe3yibTaT
JIEHCTBUSI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOuTenbHble OCOOEHHOCTH CTpoeHUs. IToKpoBHTEIHCTBEHHAs] OKpacka IOKPOBOB
Tena: CKpbIBalollas oOKpacka (OJHOTOHHAs, JIBYTOHOBas, pacwieHAIas U  Jp.);
npenocTeperaromias okpacka. Mumukpus. [IpucnocodutenbHoe moBeeHNUE KUBOTHBIX. 3a00Ta
o notoMctBe. @usnonornyeckue agantanui. OTHOCUTEILHOCTh TPUCIIOCOOTEHHOCTH.

JAeMoHcTpanus



WNnntoctpatu, AEMOHCTPUPYIOIIME CTPOEHUE TeNla KUBOTHBIX M PACTUTEIBHBIX OPraHU3MOB,
oOecrneunBarove BbDKUBAHUE B TUITUYHBIX JUUISl HUX YCIOBUSX CYHIECTBOBAHMS.

[Ipumepsl pa3nuyHBIX BUJIOB TOKPOBUTEIHCTBEHHON OKPACKHU Y dKUBOTHBIX.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

OO0cyxIeHrne Ha MOJICIISIX POJIH MPUCTIOCOOUTETHHOTO TTOBEICHUS dKUBOTHBIX.

Tema. 4.5. MUKpO3BOJIIOIHA.

Buag kak reHeTHYEeCKHM W30JMpPOBAaHHAS CHCTEMa; PENPOAYKTUBHAS U30JISAIUsA U €&
MexaHu3Mmbl.  llomynsiumoHHas  CTpykTypa  BHAQ;  JKOJOTMYECKME U TI'E€HETHYECKHUe
XapakTepUCTUKU nonyisiuuid. [lonmynsuus — seMeHTapHas 3BOMIONMOHHAS enunuia. [lytu u
CKOPOCTh BU1000pa30oBaHus; reorpaduyeckoe U IKOJIOTHYECKOe BUI000pa30BaHHUE.

JleMoHcTpanus
CxeMbl, WILTIOCTPUPYIOIIKE MTPOLIECC reorpapuueckoro BUI000pa3oBaHUs.

JKuBble pacTeHHs] W KUBOTHBIE, repOapuy W KOJUICKIMH, TMOKA3bIBAIOIINE WHIUBUAYAITBHYIO
M3MEHYUBOCTb U Pa3HOOOpa3ne COPTOB KYJIbTYPHBIX PACTEHHUI U MOPOJ JOMAITHUX KUBOTHBIX, a
TaKXKe pPEe3yJlbTaThl IMPHUCIOCOOJIEHHOCTH OpPraHM3MOB K cpelae OOWTaHHMS M Pe3yibTaThl
BUJI000pa30BaHUs.

JlabopaTropHble M NpaKkTHYeCKHEe PadOThI

W3yuenne npucnoco6IeHHOCTH OPraHU3MOB K Cpejie OOUTAHHUS .

W3ydyeHre M3MEHUMBOCTH, KPUTEPUEB BUJA, PE3YJIbTaTOB MCKYCCTBEHHOI'O OTOOpa Ha COpTax
KYJAbTYPHBIX PACTEHHIA .

Tema 4.6. buosniornueckue nociaeAcTBUA aganTauui. Makpo3BoIOLHSL.

['maBHBlE HampaBieHHWs SBOJIOLMOHHOIO mpouecca. buosornueckuil mporpecc U
ouonoruueckuit perpecc (A. H. CeBepuoB). Ilytu pocTmxeHus OMOIOIMUYECKOro Iporpecca.
OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLMHU: TUBEPreHUUs, KOHBEpPreHuus, napamienusm. [IpaBuna
ABOJIIOIMH TPYII OPTaHU3MOB. Pe3ynbTaThl 3BOJIIONMU: MHOTOOOpasve BHJIIOB, OpraHHYECKas
11€J1€CO00Pa3HOCTh, TOCTENIEHHOE YCIOKHEHNE OPTaHU3alliH.

JleMoHCcTpaL U
[IpuMepsl TOMOJIOTMYHBIX M QHAJOTUYHBIX OPraHoB, WX CTPOCHHMS U IPOUCXOXKICHHS B
OHTOI'€HE3E.

CxeMbI COOTHOILIEHUS TyTel TPOrPECCUBHOM OMOTOTUYECKON IBOIIOIIMH.
Marepuansl, XapakTepHU3YIOIIHE MPEACTABUTENICH KUBOTHBIX W PACTECHHI, BHECEHHBIX B
KpacHyto KHUTY 1 HaXOJALIMXCS TI0JT OXPAHOM TOCy1apCcTBa.

Tema 4.7. Bo3HUKHOBEHUE )XKU3HU Ha 3eMIIe.

Oprannueckuii MUp Kak pe3yJbTaT 3BOJIOLHNHA. BO3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIIE.
XuMmuueckull, npeaduonorndeckuil (teopus akaaemuka A. M. Onapuna), Ouosorumyeckuii u
COIIMANIbHBIA ATanbl Pa3BUTHS KUBOM Marepuu. DuiloreHeTHYecKue CBSI3M B KUBOW IPHUPOJE;
€CTECTBEHHAsI KJIacCU(UKAITUS )KUBBIX OPTaHU3MOB.

JAeMoHcTpanus
CxeMbl BO3HUKHOBEHHSI OJHOKJIETOYHBIX IYKAPUOT, MHOTOKJIETOYHBIX OPTaHU3MOB, Pa3BUTHS
LApPCTB PACTEHUI U )KUBOTHBIX.

Tema 4.8. PazButue ®u3HU Ha 3eMiie.

Pa3Butue xu3HM Ha 3eMiie B apXEHCKYI0 U IPOTEPO30MCKYIO 3pbl. [lepBbie ciieqbl )KU3HU HA
3emute. [losiBieHHE BCEX COBPEMEHHBIX THUIIOB O0€CIIO3BOHOYHBIX JKMBOTHBIX. [IepBhIe XOpAOBHIE.
PazButue BogHbIX pactenuil. PazButue xu3Hu Ha 3emiie B maneo3oiickyto 3py. [losBienue u
ABOJIIOIMS CYXOMYTHBIX pacTeHuil. [lamopoTHHKH, CEMEHHBIE MAMOPOTHHUKHU, TOJIOCEMEHHBIC
pacteHus. Bo3HUKHOBEHHE TTO3BOHOYHBIX: PBIOBI, 36MHOBOJHBIE, TIPeCMbIKatoluecs. Pazpurue
KU3HU Ha 3emiie B ME3030MCKYH0 M KailHO30MCKyro Hpbl. [losiBIeHHe W pacnpocTpaHEeHHe
MOKPHITOCEMEHHBIX pacTeHuil. Bo3HMKHOBeHHMEe nTHULl W MiekonuTatouux. llosBienue u
pazButue mnpumaroB. IIpoucxoxneHuve uyenoBeka. MecTo dYelnoBeka B JKMBOH MpPHUPOJIE.
Cucrematnueckoe mojioxeHue Buga Homo sapiens B cucteme KHUBOTHOTO mupa. [Ipu3Haku u
CBOICTBa 4e€JOBEKa, MO3BOJIAIOIIME OTHECTH €ro K pa3jIM4HbIM CHUCTEMATUYECKUM TpyHiam
apcTBa KUBOTHBIX. CTaguM 3BOJIOLMU YEIOBEKA: JPEBHEWIINN YEIOBEK, JPEBHUN YEIOBEK,



nepBbie coBpeMeHHbIe moau. CBOMCTBa 4yenoBeka Kak Ouonoruueckoro Buaa. [lomynsumonnas
cTpykTypa Buga Homo sapiens; denoBedeckHe pachl; pacooOpa3oBaHUE; E€IUHCTBO
IIPOUCXOXKIECHUA pac. AHTUHAYYHAsI CYIIHOCTh pacu3Ma.

JdemoHcTpauus
Penponyxiun kaptus 3. Bypuana, orpakarommx ¢GayHy U Gpropy pa3IudHbIX 3p U IEPUOJIOB.
CxeMmbl pa3BUTHS LIAPCTB KUBOW MPUPOJIBI.

OxaMeHen0cTH, OTIEYAaTKH PaCTEHUM B IPEBHUX MOPOJIAX.
Mozenu ckeneToB 4ea0BeKa U M03BOHOYHBIX )KUBOTHBIX.

Pasznen 5. BzaumooTtHomeHus opranusma 1 cpesibl. OCHOBBI 3KOJIOTHH.

Tema 5.1. buocdepa, e€ ctpykrypa u QyHKITUH.

buocdepa — xuBas obonouka miaanersl. CTpykTypa 6mocdepsl. KomnoneHTsl 6uochepsr:
KMBOE BELIECTBO, BUJIOBOM COCTaB, pa3HooOpa3ue U BKiIaJ B Omomaccy. buokocHoe u kocHoe
BemecTBo Ounocdepsr (B. U. Bepuanckuii). Kpyrosopor BemectB B mpupose. EcrecTBenHbIe
cooOuiecTBa KHUBBIX OpraHu3MoB. buoreoneHo3sl. KOMIIOHEHTH! GMOTr€0€HO30B: MPOIYLIEHTHI,
KOHCYMEHTBI, PEAYLECHThl. BHOLEHO3BI: BHJOBOE pa3HOOOpa3ue, IUIOTHOCTh MOIYJISIHA,
6uomacca. Aduornueckue akropsl cpenpl. Posib Temmneparypbl, OCBEIIEHHOCTH, BIQXKHOCTU U
Opyrux (GakToOpoB B IKH3HENEATEIBHOCTH coolmiecTB. MHTEHCHMBHOCTH JeiicTBus (pakTopa
cpedbl;  orpaHvuuBarolMid  QaxTtop. BzammopeiictBue  (pakTopoB  cpenbl,  mpenenbl
BbIHOCIMBOCTU. buornueckue ¢akropbl cpenpl. Llenn u cern nuraHusa. DKOJIOTHYECKUE
nupaMubl: ducelsl, 6uomaccel, sHeprud. CmeHa OMOIeHO030B. [IpuunHBl CMEHBI OMOLIEHO30B;
dopMupoBaHue HOBBIX cooOuiecTB. @POpMbl B3aUMOOTHOILIEHUH MEXJIy OpraHM3MaMHu.
[To3uTuBHBIE  OTHOLIEHUS —  CHUMOMO3:  MYTyalu3M, Koollepauusi, KOMMEHCAJIU3M.
AHTHOMOTHYECKHE OTHOUIEHMS: XUIIHUYECTBO, Mapa3uTHU3M, KOHKypeHuus. HeiTpanbHble
OTHOILEHHSI — HeUTpanu3M.

JleMoHcTpanus
CxeMmbl, WUIIOCTPUPYIOIIUE CTPYKTYpYy OuOchepbl M XapakTepusyrolmue e€ OTIelIbHbIe
COCTaBHbIE YaCTH.

TaGnuibl BUJOBOTO cOCTaBa M pa3HOOOpa3usl JKUBBIX OPraHU3MOB OHOC(EpHI.

CxeMbl KpyroBopoTa BELLECTB B IPUPO/IE.

Kaptbl, oTpaxaromue reojlorn4eckyr0 UCTOPUIO MAaTE€PUKOB, PACIPOCTPAHEHHOCTh OCHOBHBIX
OMOMOB CYIIH.

Huadunsmsl 1 kuHOQMIBEMBI «brocdepar.

[Tpumepsl cuMOMO3a MEXKAY IPEACTABUTENIMU Pa3IMUHbIX APCTB KUBOU MPUPOIBI.
JlabopaTopHbIe U NIpaKTHYeCKue padoThl

CocTaBieHHe cXeM Nepeadd BENeCTB U YHepruy (Ieneil muTanus) .

N3ydyeHne M ONUCAaHUE DKOCUCTEMBI CBOEM MECTHOCTH, BBISIBJICHHE THUIIOB B3aUMOJEHCTBUS
PasHEIX BHIOB B JAHHOH YKOCHCTEME .

Tema 5.2. buocdepa n yenosex.

[TpuponHbie pecypchl U HMX HCHONb30BaHHE. AHTPONOreHHbIE (PAKTOPBHI BO3AECUCTBUS Ha
OMOI1IeHO3bI (POJIb YeIOBEKa B MPUPOJIE); TOCIEACTBUS XO03HCTBEHHON IEATETbHOCTH YeI0BeKa.
[TpoGsieMbl paroOHaIBFHOTO MPUPOAOIOIB30BAHNS, OXPAHBI MPUPOBL: 3aLIUTa OT 3arpsi3HEHUH,
COXpaHEHHE JSTaJOHOB M MAMITHHUKOB TPHUPOJbI, OOecledeHrne MPUPOJHBIMU pecypcaMu
HaceJIeHUs TUIAHETHI.

JdeMoHcTpanus
KapTts! 3a11oBeIHBIX TEPPUTOPUI HAIIEH CTPAHBI.

JlabopaTopHble U NpaKkTHYecKue padoTbl
AHanu3 ¥ OlleHKa MOCIe/CTBHI IeATeNbHOCTH Yel0BeKa B YKOCHCTEMAX .
O6o0611eHne 1o Kypey 9 kiacca



TemaTnueckoe IIAHKPOBAHME

Ne HasBanue pa3znena, TeMbl KommuecTtBo yacoB
n/n
BBenenue 1
1 | CrpykrypHas opraHu3anus >KMBbIX OPraHU3MOB 11
2 | PazMHOXeHHE U MHIMBHlyaJIbHOE PA3BUTHE OPraHU3MOB 5
3 | HacnencTBEHHOCTh M M3MEHUYMBOCTH OPTaHU3MOB 20
4 | DBoIOLMS JKUBOTO MUPA HA 3emiie 22
5 | BzaumootHomeHus opranu3ma u cpesibl. OCHOBBI 9KOJIOTUI 8
HTorosasi KOHTpOJIbHAS paboTa 1
Bcero 68




KaJIEHI[apHO-TeMaTI/I‘IeCKOE IJIAHUPOBaHUEC

Ne KonuuectBo ara
n/m Tema ypoka 4acoB nposeneHus | Ilpumeuanus
mwia | ¢dakr
H
1 | [Ipenmer u 3apauu Kypca buosorus 9 xnace 1
1. CTpyKTYypHasi OpraHu3anus >KuBbIX 11
OPraHu3MoB
1.1. Xumuyeckasi opranu3anus KJICTKU 2
2 | DnemeHTHBIN cocTaB KiIeTKU. Heoprannueckue 1
BEIIECTBA, BXOJSIINE B COCTAB KJIETKH
3 | Oprannyeckue BEIeCTB KICTKH 1
1.2. OOMeH BemiecTB ¥ MpeoOpa3oBaHNEe YHEPTHH. 3
4 | 1. OOMeH BellecTB U MPEBPAILEHUE SHEPTUU B 1
KIIETKE
5 | [Inactuueckuii oOMeH. buocunres 6enkos 1
6 | DHeprermueckuii 0OMeH 1
1.3. Ctpoenue u QyHKIINU KIETOK 6
7 | IlpokapuoTHyecKas KiIeTKa 1
8 | DykapuorHueckas KieTka 1
9 | Dykapuotuueckas kierka. fAmapo. JL.p. Usydyenue 1
KJIETOK OaKTepuil, paCTeHUH U KUBOTHBIX.
10 | JleneHue KIETOK. 1
11 | KneroyHast Teopusi CTpOE€HUSI OPTraHU3MOB 1
12 | KontponbHas pabotra mo Tteme «CTpyKTypHas 1
OpraHM3aIHs )KUBBIX OPTaHN3MOB)
2. Pa3MHOKeHU€e U HHAMBHUAYaJbHOE PA3BUTHE 5
OPraHu3MoB
2.1. Pa3MHOX€HUE OPraHU3MOB 2
13 | PaamHoxeHue. becnionoe pa3MHOKEeHHE 1
14 | IlonoBoe pa3mHoOkeHue. Pa3BuTue MoiaoBbIX 1
KJ1eTOK. OII010TBOPEHNE
2.2. VuauBuayanbHOE pa3BUTHE OPraHU3MOB 3
(oHTOTCHE3)
15 | OnTorenes. OMOpUOHAJILHBIN EPHOJ] PA3BUTHSI 1
16 | Onrorenes. [TocTamMOpHOHATBEHBIN TIEPHO.T 1
pa3BUTHSAL.
17 | Obuiue 3aKOHOMEPHOCTH Pa3BUTHUS 1
3. HacseacTBeHHOCTh M H3MEHYHBOCTH 20
OPraHu3MoOB
3.1. 3akOHOMEPHOCTHU HaclEeA0BaHUs IPU3HAKOB 10
18 | OCHOBHBIE IOHATHS TCHETHUKH. 1
19 | I'ubGpumonoruyecKuit METO U3ydCHHUS 1
HacnencTtBeHHOCTH I'.Menmens
20 | MonoruOpuHOE CKpeIIMBaHue 1
21 | JurubpuaHoe cKpeluBaHue. 1
22 | Tperuii 3akoH I'. MeHmemnst. AHATH3UpPYIONIee 1

CKpCHIMBAHNUC




23 | CuemieHHOE HacIeI0BaHUE T€HOB 1

24 | I'eneruka mosa 1

25 | 'eHoTHI Kak 11€JIOCTHAS CUCTEMA 1

26 | Pemenue reHeTHUECKUX 33/a4 M COCTABJICHUE 1
POJIOCITOBHBIX

27 | O6o0menue TeMbl «3aKOHOMEPHOCTH 1
HaCJICJIOBaHMsI TPU3HAKOB
3.2. 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6

28 | OcHoBHBIE bopmbl WU3MEHYUBOCTH. 1
HacnencrBenHast (reHOTUITMYECKAs]) U3MEHYHBOCTD

29 | Myranuu, ux 3Ha4eHue 1

30 | ®enorunmueckas (MoaudUKAITMOHHAS) 1
M3MEHYMBOCTD

31 | Pousib yciioBwmii cpe/ibl B pa3BUTHH NTPU3HAKOB 1

32 | JLp. IlocTpoeHue BapualinOHHON KPUBOWA 1
(pa3Mmephbl TUCTHEB PACTCHHIA,
AHTPOIIOMETPHUYECKHIE JAHHBIC YUAIIUXCS

33 | O6o0m1eHne TeMbl «3aKOHOMEPHOCTH 1
M3MEHYHUBOCTI
3.3. Cenekuusi pacCTEHUM, )KUBOTHBIX U 4
MHUKPOOPTaHU3MOB

34 | Cenekuus. LleHTpbl MHOTOOOpA3Us U 1
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHI

35 | Cenekuust pacTeHH U )KUBOTHBIX 1

36 | Cenexuust MUKPOOPTaHU3MOB. JlOCTHIKEHUS 1
COBPEMEHHOM CENEKIINU

37 | KonTpoasHas pabora o reme «HaciaeacTBeHHOCTh 1
Y I3MEHYUBOCTHY

4. DBoJIIOLMS JKMBOT0 MUPA HA 3emJie 22

4.1. MmHoroobpazue >KUBOTO MHUpA. YPOBHHU 2
OpraHu3allii M OCHOBHBIE CBOICTBAa JKUBBIX
OpPTraHN3MOB

38 | YpoBHH OpraHU3allui U CBOWCTBA JKUBBIX 1
OpPraHu3MOB

39 | MHoroo06pasue )KHBBIX OPTaHU3MOB 1
4.2. Pazputue OuonoruM B JOAAPBUHOBCKUM 2
TIEPUO]I.

40 | Pa6ots! K. JIuHHEs MO cucTeMaTuKe pacTeHUN U 1
KHBOTHBIX

41 | OBomouunonHas teopus JK.b. Jlamapka 1
4.3. Teopus Y. [lapBuHa 0 IPOUCXOXKIEHUU BUIOB 5
yTéM €CTECTBEHHOr0o 0T00pa

42 | IlpearnochuIKi BOSHUKHOBEHUs Teopuu Y. 1
JlapBuna

43 | Yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM 0TOOpE 1

44 | Yyenne Y./lapBuHa 0 ecTecCTBEHHOM 0TOOpE 1

45 | ®opMBI €CTECTBEHHOT'0 0TOOPA 1

46 | Bopr0a 3a cyIecTBOBaHUE M €CTECTBEHHBIA OTOOD 1
4.4. Ilpucnoco6IeHHOCTh OPTaHU3MOB K YCIIOBHUSIM 3

BHEIIHEW Cpeapl KaK pe3ynbTar JAeUCTBUSA
€CTECTBEHHOI'0 0T00pa




47 | IlpuciocoOuTENbHBIE OCOOCHHOCTH CTPOCHHSI | 1
MTOBE/ICHUS OPTaHU3MOB
48 | OU3MOoNIOrNUeCcKUe afanTalnuy 1
49 | JL.p. M3y4eHue npucnocoOIeHHOCTH OPTraHU3MOB K 1
cpene oouTaHus
4.5. MukposBoIIOIus 2
50 [Bun, ero xpurepuu u crpykrypa. JL.p. HU3ydenue 1
MEHYMBOCTH, KPHUTEPHEB  BHUIA, PE3YJIbTaTOB
KyCCTBEHHOr0 OTOOpa Ha CcoOpTax KyJIbTYpHBIX
CTCHUN
51 | DnemeHTapHbIE SBOIOMOHHBIE (DaKTOPHI 1
4.6. buomornyeckue IOCIEACTBUS aJalTallUH. 3
Maxkpo3BosIronHs
52 | 'maBHBIC HAMIPABJICHUS YBOJTIOIHH 1
53 | Ilytu noctmxeHus: OMOJOTHYECKOro Iporpecca 1
54 | OCHOBHbBIE 3aKOHOMEPHOCTHU HBOJIIOIIUU 1
4.7. BO3HUKHOBEHHE KHU3HU Ha 3eMJIe. 2
55 | CoBpemMeHHBIE NPECTABICHUS O BOZHUKHOBECHUH 1
KU3HU
56 | HavanbHbIe 3Tanbl pa3BUTHS KU3HU 1
4.8. Pa3BuTne xu3HM Ha 3emIe. 3
57 | Pa3BuTHE *KU3HU B IPOTEPO3OICKYIO U 1
1aJIC030MCKYIO bl
58 | Pa3BuTHE KU3HU B ME3030MCKYIO 3py 1
59 | Pa3BuTHE )XHM3HH B KaWHO30HCKYIO 3Py 1
5. B3auMOOTHOIIIEHHS OPTAHU3MA U CPe/bl. 8
OCHOBBI 3K0JIOTHH
5.1. buocdepa, €€ cTpykTypa U QyHKIHH 5
60 | Ctpykrypa 6uochepst. JI.p. I3yuenue u onucanue 1
9KOCUCTEMBI CBOCH MECTHOCTH, BBISIBIICHUE THITOB
B3aMMO/ICHCTBUS pa3HBIX BUJIOB B TaHHOMN
HKOCHUCTEME
61 | buoreoreHo3Hl, 150.4 KOMITOHEHTBI. JLp. 1
CocTraBlieHHe CXeM Tepelayd BeleCTB U SHEPTUn
62 | AGnotndeckue HaKTOPBI CPEIbI 1
63 | buotuueckue GakTopsl cpeibl 1
64 | J.p. «M3y4yeHwe W ONUCAaHUE DKOCHCTEM CBOCH 1
MECTHOCTH, BBISBJICHHE THIIOB B3aUMOJICHCTBUS
Pa3HBIX BUJIOB B IAHHOMW YKOCUCTEME)
5.2. buocgepa u yenosex. 3
65 | IlpuposHbie pecypchl M UX MCIIOJIb30BaHHE 1
66 [lociencTBus IeATENLHOCTH YEJIOBEKA B 1
skocuctemax. JI.p. AHanu3 u OIleHKa MOCIeICTBUN
JEeSITeTbHOCTH 9Y04eJIOBEKa B DKOCHCTEMAX
67 | Oxpana IIPUPOJIBI u palnuoHaIbHOE 1
MIPUPOJIOTIOITE30BAHNE
68 | UtoroBoe TectupoBaHue Mo Kypcy «buomorus. 1

OO6mre 3aKOHOMEPHOCTH
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