Paspnen 1. [lnannpyemMsble pe3yibTaThbl H3y4YeHHs Y4eOHOI0 MpeaMeTa
onosioruu B 10-11 kinacce

JlesiTenbHOCTh 00pa30BaTENBHOIO YUpPEkKACHUS 001ero 00pa3oBaHus B
oOy4eHnH OMOJIOTHH B CpeHel (TIOJTHO#) MIKOJIE O KHA ObITh HAalpaBJICHA Ha
JOCTHKEHHE 00YYaIOIUMUCS CIEAYIOMNX JUYHOCTHBIX Pe3yJbTATOB!
peann3alyy STHYECKUX YCTAHOBOK 1O OTHOIICHUIO K OMOJIOTMYECKUM OTKPBITHSM,
WCCJICIOBAHMSIM M MIX PE3YJIbTaTaM; IIPU3HAHUS BRICOKOM IICHHOCTH KU3HH BO BCEX
€€ MPOSIBIICHUAX, 3/IOPOBbSI CBOETO U IPYTUX JIIOJICH, peain3allii yCTaHOBOK
3I0pOBOTO 00pa3a xKu3HU; CHOPMUPOBAHHOCTH MMO3HABATEIILHBIX MOTHUBOB,
HaIpPaBICHHBIX HA MOJYYCHHE HOBOTO 3HAHUS B 00JIACTH OMOJIOTUU B CBSA3H
¢ Oyayuieit mpodeccuoHanbHOM 1eITeIbHOCTHIO WU OBITOBBIMH MPOOJIeMaMH,
CBSI3aHHBIMH C COXpPaHEHHEM COOCTBEHHOTO 37I0POBBS M SKOJIOTHUECKOMH
0€30I1aCHOCTH.

MeTanpeaMeTHbIMU Pe3yJIbTATAMU OCBOCHUS BBIITYCKHUKAMU CTapIiei
IIKOJIBI IPOTPAMMBI TI0 OMOJIOTHH SBJISIOTCS: OBIAJCHUE COCTABISIONUMHU
HCCJIEIOBATENHLCKON U TPOCKTHOM JIEATETbHOCTH, BKIIIOYAsl yMEHUS BUJETh
po0JIeMy, CTABUTh BOTIPOCHI, BEIABUTATH TUIIOTE3bI, 1aBaTh OMPEACIICHUS
MOHSATHUH, KJIacCUPUIIMPOBATh, HAOTIOIaTh, TPOBOJUTE IKCIIEPUMEHTHI, JE1aTh
BBIBOJIBI U 3aKJIFOUCHHUSI, CTPYKTYPUPOBATH MaTepHall, 00bIACHSTh, TOKAa3bIBATh,
3alUIIAaTh CBOM UJIEH; YMEHHE paboTaTh C pa3sHBIMU UCTOYHUKAMHU
Oounonornyeckor nHMOPMAITMU: HAXOJUTh OMOJIOTUYECKYIO0 HH(POPMAIIUIO B
pa3IMYHBIX UICTOYHHUKAX (TEKCTE y4eOHMKA, HAyYHO-TIONMYJISIPHON JTUTEpaType,
OMOJIOTHYECKUX CIIOBAPSX M CIIPABOYHHKAX ), aHAJTM3UPOBAThH U OLIEHUBATH
uHdopmaImio, mpeodpa3zoBbIBaTh HHMOPMAITUIO U3 OAHOU (POPMBI B IPYTYIO;
CIIOCOOHOCTH BBIOWPATh IICJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX JICHCTBUSX H
MOCTYTIKaX M0 OTHOIICHUIO K )KUBOW TIPUPOJIE, 3I0POBBIO0 CBOEMY M OKPYKAIOITUX;
yMEHUE aJIeKBaTHO UCIOJIH30BATh PEUEBBIC CPEICTBA JIJISl TUCKYCCUU U
apryMEHTAIIUU CBOCH MO3UIINHU, CPABHUBAThH Pa3HbIC TOYKU 3PEHUS,

APrYMCHTUPOBATH CBOIO TOYKY 3PCHUSA, OTCTANBATH CBOIO ITO3UIHIO.



IIpeameTHblIe pe3yJIbTaThl OCBOCHUS BBIITYCKHUKAMU CTApLIEH IIKOJIbI
MIPOTPAMMBI 110 OMOJIOTHY TIPEACTABIICHBI B COJIEPKAHUU YU4eOHOTO MpeIMeTa 1o
pazzenam.

Buvinycknuk na 6azoeom yposene noayuum 603mMoHCHOCHb

HAYYUMBCA:

- XapaKmepu306ams K140 6blOAIOUUXCA YUEHBIX 6 PA3eUmMUe

Ouon02UYeCcKoll HayKu;

- XapaKmepu3o8ams pPoib 0U0102UU 6 PopMuposanuu HAy4Ho-

20 MUPOBO33PEHUSL;

-8bl0eNAMb CyU{eCneenHble NPUHAKU OU0102UHeCKUX 00beKmog (IKocucmenm,
ouocgepol) u npoueccos (Kpy2060pom eeuiecme u npespauieHus IHepPzuu 6
IKocucmemax u ouocgepe);

- 0000Wamo u cucmemamu3upoeams nPeocmagienHus 06 IKOcucmemax Kax
Ue10CMHBIX OUO0JI02UYECKUX CUCIEMAX, 0 3AKOHOMEPHOCMAX, NPOAGIAIOUUXCA
HA OAHHOM YPOGHE OP2AHU3AUUU HCUB020 (KPY2080OpOme geuiecme u
npPeepPauieHUAX IHEPLUU, OUHAMUKU U YCHIOUYUBOCHIU IKOCUCHIEM),

- noHumamo cooeprcanue yuenusa B. H. Bepnaockozo o ouocgepe;

- HOHUMAaMmMb HE00X0OUMOCHLb Peanu3auuu udeu yCmouiueo2o

pazeumus ouocgepwl, ee OXpaml;

- pazeugamos 0duieduON0ZUUECKUE YMEHUA HA IKOJIO2UYECKOM

cooeprcanuu: HabI0O0amsb U 8bIAGIAMb NPUCHOCOONIEHUA Y OP2AHUIMOB,
AHMPONO2EHHbIE UIMEHEHUA 6 IKOCUCIEMAX;

- 00DACHAMb NPUYUHBL YCIOUYUGOCHU U CMEHBL IKOCUCHIEM;

- npUBOOUMb 00Ka3amenbcmea (apZymeHmayuro) Heo0Xxo0UMoCmuU COXpaHeHus
MHO02000pa3us 6u006;

- peuiams r1emenmapHsle OuonocuUecKue 3a0auu; CoOCmaegiAmy

cXeMbl nepeHoca 6euwiecme u IHepeuL 6 IKocucmemax (Uenu NUManus);

- 6bIAGNAMb AHMPONO2EHHBLE UZMEHEHUS 8 IKOCUCMEMAX CBOCIl MECIHOCMU;
U3MEHEHUs 8 IKOCUCIEMAX HA OUON02UHeCKUX

MoO0ensax,



- CpagHusamos Ouo02UUEcKUe 00beKmol (RPUPOOHbBIE IKOCUCHEMBL U
azpoIKoOCUCmeMul C60ell MeCmHOCmU) u opmyauposamsp

6b1600bl HA OCHOBE CPAGHEHUS;

- 000CHOBbBI8AM b U COOIVOAMb NPABUA NOBEOCHUSA 8 NPUPOOHOIL cpede;

- AHAIU3UPOBAM b U OYEHUBAMb NOCIE0CHBUA COOCMBEHHOU 0eAMEeIbHOCIU 8
OKpyatcarouieil cpeoe, 2100anbvHvle IKON02UYecKUe

npoonemoul;

- AP2YMEHMUPOB8AmMsb C6010 MOYKY 3PEHUA 8 X00€ OUCKYCCUU NO

00CYHCOCHUIO IKOSIO2UUECKUX NPODIeM;

- yMemsb noJjib306amuvca 0U0102UYeCKOll MEPMUHONI0ZUECH U

CUMBOIUKOU,

- 06]1a0€6amMb YMEHUAMU U HABLIKAMU NOCMAHOBKU OU0J102UYUECKUX
IKCHEPUMEHMOE U YUUMbCA 00BACHAMD UX PE3)IbIaAmbl;

- HAxXo00ums OU0I02UYECKYI0 UHPOPMAUUIO 8 PAZHBIX UCH OYHUKAX;

- AHATTU3UPOBAMb U OUECHUBAMb OUOI02UYUECKYI0 UHPOpMaYyuIo, NOJIyYaAeMyIO U3

PA3HbIX UCMOYHUKOG.



Pasnen 2. Conepxxanue yueOHoro npeamera ouosioruu B 10-11 kiacce.

ba3oBblii ypoBeHb

10 KJTACC (14 6 nedenio, éce2o 34 u uz nux 4 u pezepenoe spems)
Paznen 1
BNOJIOT'US KAK HAYKA.
METO/bl HAYYHOI'O TIO3HAHMUS (3 u)
Tema 1.1
KPATKAA NCTOPUA PASBUTHUA BUOJIOI' NUA.
CUCTEMA BUOJIOTNUYECKHNX HAVK (1u4)
OOBeKT u3yueHus: OM0JI0TuN — XKuBasd npupoja. Kpatkas ucropus pa3BuTus
ouonoruu. Posb OMongorudyeckux Teopuil, uaei, runores B GopMupoBaHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOU cucTeMbl MUpa. CucteMa OUOJIOTUUECKUX
HayK.
Jemoncmpauyus. Iloptpetsl yueHbIx. CxeMbl: CBsA3b OMOJIOTHH C APYTUMHU
HaykaMu, Crcrema OMOJIOTHYECKUX HAYK.
Ochoenwle nonamusa. buonorus. )Knu3ss.
Tema 1.2
CYIIHOCTH Y CBOMCTBA XXUBOI'O. YPOBHU OPTAHU3ALIMU
1 METO/IbI ITTO3HAHW S X)KUBOM ITPUPOJIBI (2u)
CymHocTs xu3HU. OCHOBHBIE CBOMCTBA )KMBOW MaTepuu. JKuBas nmpupoia Kak
CJIOXKHO OpPTaHU30BaHHAs MEPAPXUUECKasl CUCTEMA, CYIIECTBYIOIIAs B
IIPOCTPAHCTBE U BO BpeMeHU. bruosornueckue cucteMsl. OCHOBHBIE YPOBHU
OpraHW3alry )KUBOW MaTepuu. MeToabl MO3HAHUSA )KUBOU IPUPOIBI.
Jemoncmpayun. CxeMbl: YPOBHU OPTaHU3ALINY )KHUBOMN
Marepun, CBOMCTBA JKMBOM MaTEpUU.
Ocnoenvie nonamus. CBOICTBA )KU3HU. Y POBHU OpTraHU3aLUN KUBOU HPUPOJIBI.
MeTob! TO3HAHUA )KUBOM MATEPHUH.
Pa3nen 2
KJIETKA (10 q)



Tema 2.1

NCTOPUA N3YUEHUSA KIIETKU. KIIETOYHAS TEOPUSA (14)

PazButue 3Hanwmii o kinetke. Pabotel P. I'yka, A. Ban JleBenryka, K. bapa, P.
bpoyna, P. BupxoBa. Kiierounast Teopus

M. lIneiinena u T. llIBanHa. OCHOBHBIE TTOJ0KEHUSI COBPEMEHHOM KJIETOYHOM
Teopuu. Posb KjaeTouHOM Teopuu B GOpMHUPOBAHNN COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MUPA.

Jlemoncmpayus. Cxema MHOTOOOpa3ue KIETOK.

Ocnoenvte nonamusa. Kierka. [{utonorusi. OCHOBHBIE TTOJIOKEHUS KJIETOYHOM
TEOPHUH.

Tema 2.2

XUMHWYECKUU COCTAB KJIETKH (4 u)

EnrHCTBO 371EMEHTHOIO XMMHUYECKOI0 COCTABA )KUBBIX OPraHU3MOB KaK
JTIOKA3aTeNIbCTBO €IMHCTBA MTPOUCXOXKICHUS KUBOU MPUPOIbl. OOIIHOCTD KUBOU U
HEKUBOU MPUPOJIBI HA YPOBHE XUMUUYECKUX JIEMEHTOB. OpraHoreHsl,
MAaKpOAJIEMEHTBI, MUKPOJJIEMEHTHI, YIIbTPAMUKPOAJIIEMEHTBI, UX POJIb B
JKA3HENICATEIIbHOCTH KIIETKH U oprann3ma. Heoprannueckue BemiectBa. Boga kak
KOJIBIOEJTh BCETO KUBOTO, 0COOEHHOCTH CTPOCHHS U CBOMCTBA. MUHEpaIbHbIE
coJIM. 3HaYEHUE HEOPraHMYECKUX BEIIECTB B )KM3HU KJIETKA U OpraHU3Ma.
OpraHnyueckue BEIIeCTBA — CIIOXKHBIE YIIIEPOICOICPKAIINE COSTUHEHUS.
Hu3zkoMonekysisipHble ¥ BBICOKOMOJIEKYJIIPHBIE OPTaHUYECKUE BEIIECTBA.
Jlunuael. YTieBoasl: MOHOCAXapUibl, oaucaxapuasl. benku. HykienHosbie
kucnotsl: JIHK, PHK.

VY nBoenue monekynsl JJHK B knetke. [IpuHIMnuansHoe CTpOEHNUE U POJIb
OPraHMYECKUX BEILIECTB B KJIETKE U B OPTaHU3ME YETIOBEKA.

Hemoncmpauusn. [Ilnarpammel: PacnipeneneHne XUMHYECKUX 3JIEMEHTOB B
HEXKHUBOU Npupojie, Pacripenenenne XuMH4YECKUX JIEMEHTOB B JKUBOM MIPUPOJIE.
[Tepuoanyeckas Tabiuia 3emMeHToB. CxeMbl U Ta0auIbl: CTpOEHUE MOJICKYJIbI
oenka, Ctpoenue monekyinsl JJHK, Ctpoenne monekybt

PHK, Tuner PHK, Y nBoenne monekymnsr JJHK.



Ochognwle nonamus. OpraHoreHbl, MAKpO3JIEMEHThI, MUKPOAJIEMEHTHI,
yIBTPaMHUKpPO3JeMeHThL. CBoMCTBA BO/BbI. MUHEpANIbHBIE COJIU. bronoimMepsl.
Jluru b, TUIOU B, YTIEBO I, Oesku, HyKIenHoBble kuciaoTsl (JIHK, PHK).
Permmukanusa JIHK.

Tema 2.3

CTPOEHUE DYKAPUOTUYECKOU U ITPOKAPUOTUYECKON

KJIETOK (3 u)

Krnerounas memOpaHa, riutoriasma, siipo. OCHOBHbIE OpPTraHOUIbl KJIETKHU:
DHAOIUIA3MATUYECKAs CETh, anmnapar 1 0JIb/KH, TM30COMbI, MUTOXOHIPHUH,
1acTUAbl, puOocoMbl. DYHKIIMU OCHOBHBIX YAaCTEH U OPraHOUJIOB KIIETKH.
OCHOBHBIE OTJNYMS B CTPOCHUHU )KUBOTHOM M PACTUTEIBHOU KJIETOK.
XpomocoMsl, ux ctpoeHue u pyHkuuu. Kapuotun. 3HaueHne NocTosIHCTBA YK CIIa
¥ (GOPMBI XpPOMOCOM B KJIETKaX.

[Tpokapuotuueckas kietka: popMma, pazMepsl. PacpocTpanenue 1 3Hau€HUE
O0aktepuii B npupoje. CTpoeHue 0aKTepraIbHOM KIETKH.

Jemoncmpayus. Cxemsl 1 Ta0auubl: CTpoeHUE 3YKapUOTUYECKOMN KIIETKH,
CrpoeHne )KUBOTHOU KieTKH, CTpPOEHUE PACTUTENBHOM KIIeTKH, CTpoeHune
xpoMocoM, CTpoeHre NPOKapHOTUYECKOMN KIIETKH.

Jlabopamopnwie u npakmuueckue pabomot

Hab6nrogenue K1eToK pacTeHUid U AKUBOTHBIX MOJI MUKPOCKOIIOM Ha TOTOBBIX
npenaparax. CpaBHEHHUE CTPOCHUSI KIIETOK PACTEHUH U )KUBOTHBIX (MOMXKHO

B (popme TabmuIIb1)*.

[IpuroToBneHUE U OMMCAHNE MUKPOIIPENAPATOB KIETOK PACTEHUM.

OcHogHble nonamus. Dykapuotudeckas kietka. Knerounas memOpaHna,
UTOIIa3Ma, siApo. OCHOBHBIE OpraHOU bl KJIETKH. OCOOEHHOCTH PaCTUTEIbHON U
YKUBOTHOM KJIETOK. XpomMocoMbl. Kapuortur. JIUTIONHBIN U TalUIOUIHBIA HA0OPbI
xpomocoM. [IpokaproTudeckas kieTka, OakTepus.

Tema 2.4

PEAJIM3AIIUS HACJIEACTBEHHOU MHO®OPMALIMU

B KJIETKE (14)



JIHK — Hocutens HaciaencTBeHHOM nnopmarmu. ['eneTndyeckuii Ko, ero
coiicTBa. ['en. buocunres Oeka.

Jemoncmpayusn. Tabnuua ['enetnueckuii ko, cxema buocunres 6enka.
Ocnoenvte nonamus. I'eHeTUYECKUI KO, TPUILIET, TeH. TpaHCKpUIIIuS,
TPaHCIISIIMS, MATPUYHBIN CUHTE3.

Tema 2.5

BUPYCBHI (19)

Bupycel — HeknetouHas opma xu3Hu. OCOOEHHOCTH CTPOEHUS U PA3MHOKEHUS.
3HadeHHE B MPUPO/IC U )KU3HU YeJIoBeKa. Mephl MpOohUIaKTUKH PacTIPOCTPAHCHUS
BUpYyCHBIX 3a00sieBanuil. [Ipopunakruka CIIN Ja.

Jlemoncmpayus. Cxema Ctpoenue Bupyca, tTabnuia [Ipodunakruka CITN/a.
Ocnoenvie nonamusa. Bupyc, 6akrepuodar.

Pa3znen 3

OPI'AHU3M (18 u)

Tema 3.1

OPI'AHU3M — EJIMHOE HEJIOE. MHOT'OOBPA3UE XNBbIX
OPI'"AHU3MOB (1 1)

Mmuoroo6pasue opranu3mMoB. OTHOKJIETOYHBIE U MHOTO-

KJIETOYHBIE OpraHru3Mbl. KOJIOHMM OJIHOKIIETOYHBIX OPraHU3MOB.
Jemoncmpayusn. Cxema MHOroo0Opasue opraHu3MoB.

Ocnoenvte nonamus. OJHOKIETOYHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Tema 3.2

OBMEH BEHIECTB U ITPEBPAIIEHUE SHEPI'MU (2 u)
DHepreTuueckuii 00OMEeH — COBOKYITHOCTh PEaKIUi paCIIEIIIICHUS CIIOKHBIX
opraHndeckux BemiecTB. OCOOEHHOCTH YHEPreTUYECKOT0 OOMEHa y TpuOOB U
Oaxrepuii. Turnbl mutanus. ABTOTpodsl u rerepoTpodnl. OcobeHHOCTH
oOMEHa BEIEeCTB Y )KUBOTHBIX, pacTeHui u OakTepuil. [Inactnueckuii oOmMeH.
DOoTOCUHTES.

Jlemoncmpayusn. Cxema [yt metabonmsma B KJIETKE.



OcHosHble nonamus. Metabolu3M, SHEPTeTHIECKUH 0OMEH, TIIIaCTHYEeCKUI
oomeH. AT®. ABtoTpodsl, reTepoTpodnl. POTOCHHTES.

21

Tema 3.3

PASMHOXEHUE (4 1)

Jenenue kineTku. MUTO3 — OCHOBA POCTa, pereHepalny, pa3BUTHs U O€CII0JIOrO
pasMHOXeHus. PasmMHokeHue: 6ecronoe u mosioBoe. Turbl 6ecmoaoro
pasmuoxenus. [TomoBoe pazmMHokeHrne. OOpa3zoBaHKE MOJOBLIX KIETOK. Meiio3.
OnnoA0TBOPEHUE Y AKUBOTHBIX U pacTeHUM. brosorndeckoe 3HaueHUE
OIUI0I0TBOPEHUSA. MICKYCCTBEHHOE ONBUIEHNE Y PACTEHUN U OIIOIOTBOPEHUE Y
’KMBOTHBIX.

Jemoncmpayun. Cxembl u Tabiuibl: Muto3 u meios, 'amerorenes, Turmsl
oecnosioro pasMHoxkeHus, CTpoeHHE SUIEKICTKH U CIIEPMaTO30H/1a.

Ocnoenvte nonamus. JXv3HEHHBIN UK KICTKH. MHUTO3, OMOJIOTHYECKOE
3HaueHue. Tunel 6ecnosioro pasMHoxxkeHus. [1o1oBoe pa3MHOXKEHUE U €T0
OuoJsioruyeckoe 3HaueHue. Pa3aenpbHOnosbIe Opranu3Mbl U TepMadpOIUTHI.
SiuexneTka u cnepmaTto3ou. ['ametorene3. Melio3, OM0I0THYECKOe 3HaUYCHUE.
O11010TBOPEHME: HAPYKHOE U BHyTpEHHEE. JIBOMHOE OIIOJIOTBOPEHUE Y
PaCTEHUMN.

Tema 3.4

NMHAVBUYAJIbBHOE PASBUTUE OPT’TAHNU3MOB (OHTOI'EHE3)

(2 4)

[Ipsimoe u HenpsiMoe pa3BUTHE. IMOPUOHATBHBIN U TOCTAIMOPUOHATBHBIHN
nepuoabl pa3BuThs. OCHOBHBIC ATarbl SMOpHoreHe3a. [IpuanHbl HapyIeHUH
pPa3BUTHS OpraHU3Ma.

OnTorenes uenoBeka. PenponykTuBHOE 310pOBBE; €r0 3HAUCHUE TSI OYTYIITUX
TOKOJICHUH JIroae. [1ocieacTBus BIUSIHAS aJIKOT0JIsI, HHKOTUHA, HAPKOTUYECKUX
BEILIECTB Ha Pa3BUTHUE 3apO/Ibliiia yesoBeka. [lepuoapl mocTaMOpHOHATBLHOTO

pa3BUTHA.



Jemoncmpayus. Tabnuup: OCHOBHBIE CTauu OHTOreHe3a, [Ipsimoe u Henpsimoe
pa3Butue. Tabmuipl, poTorpaduu, TuarpaMmsbl U CTATUCTUYECKUE TaHHBIE,
JEMOHCTPUPYIOIINE NOCIEACTBYS BIIMSHUS HETATUBHBIX (DAKTOPOB CpeEJbl HA
pa3BUTHE OPraHU3Ma.

Ocnoenvle nonamus. OHTOreHe3. TUIBI pa3BUTHS: IPSIMOE U HENIPSIMOE
(pa3zButue ¢ MeTaMoppo30M). ITanbl SMOPUOHATILHOTO pa3BUTHs. [leproabt
NOCTA3MOPHUOHAIBHOTO pa3BUTHUS. BpeaHoe BIUsSHUE KypEeHUsl, aIKOT 0,
HAapKOTHUYECKUX IPENapaToB HA Pa3BUTHE OPTaHU3Ma U IPOJOJDKUTEIBHOCTD
KU3HH.

Tema 3.5

HACJIEACTBEHHOCTDH U UBMEHYUBOCTD (7 u)

HacmencTBeHHOCTh M MI3MEHYMBOCTh — CBOWCTBA OpraHn3Ma. [ eHeTnka — Hayka
0 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTU U U3MEHUNBOCTU. I'. MeHnens —
OCHOBOITOJIOKHUK F€HETUKH. 3aKOHOMEPHOCTH HACJIEI0BAaHUs, yCTAHOBIICHHBIE |
Mennenem. Monorubpunnoe ckpemuanue. [lepBriit 3akon MeHaenst — 3aKoH
JOMUHUPOBaHMs. BTOpoil 3ak0H MeHenst — 3aKOH paclIeIUICHUs. 3aKOH
yucTOTHI TameT. lurnbpuaHoe ckpemmBanue. TpeTuil 3akoH MeHenst — 3aKoH
HE3aBUCUMOTO HACJIEI0BaHUA. AHAIU3ZUPYIOUIEE CKPELIMBAHUE.

XpOMOCOMHasl TEOPHsI HACIEACTBEHHOCTH. CLENIEHHOE HAaCIEA0BaHUE
MPU3HAKOB.

CoBpeMeHHbIE NPEICTABICHUS O T'eHE U TeHOMe. B3auMoeiicTBue reHoB.
['enernka nosa. [TonoBeie xpomocoMbl. CHENIEHHOE € TTOJIOM HACJEI0BaHHUE.
3aKOHOMEpPHOCTH U3MEHUMBOCTU. HacnencTBeHHast M1 HEHAaCJIeICTBEHHAs
U3MEHYMBOCTh. Mou¢ukannonHas u3MmeH4nBocTh. KomOnHaTHBHAS U
MyTallMOHHAs! ©3MEHYUBOCTh. MyTanuu. Tunel mytauuid. MyTtareHHble (akTopsbl.
3HauyeHHE TEHETUKH JUUIsl MEAULMHBL. BilMsHNEe MyTareHOB Ha OPraHU3M YeJIOBEKa.
HacnenctBennbie 60€3HM YeOBEKa, X TPUYUHBI U TPOPUITAKTHKA.
Jemoncmpayusn. CxeMbl, WUTIOCTPUPYIOIINE MOHOTUOPUIHBIE U JUTHOPUIHOE
CKpELIMBAHUS; CLEIJIEHHOE HACIIEJOBAHUE TPU3HAKOB; IEPEKPECT XPOMOCOM;

HacJeI0BaHKE, CLEIJIEHHOE C ojoM. [Ipumepsl MoarpUKALIMOHHON



WU3MEHYMBOCTU. MaTepualibl, 1€MOHCTPUPYIOLIME BIUSIHUE MyTareHOB Ha
OpraHu3M YeJIOBEKa.

Jlabopamopnvie u npakmuueckue pabomaul

CocTaBneHue NpoCTEHIINX CXEM CKPELIMBAaHUA ™.

Pemenue sneMeHTapHbIX TEHETUUECKUX 3a4au™.

N3ydyeHne n3aMeHYUBOCTH (M3y4eHNE MOIU(UKALIMOHHOW U3MEHYMBOCTH Ha
OCHOBE M3y4YeHUs (PEHOTUIIa KOMHATHBIX WU CEIbCKOXO035MCTBEHHBIX
pacTeHuin)**,

BrIsiBIIEHHE NCTOYHHKOB MYTAar€éHOB B OKPY’KaroIIel cpefie (KOCBEHHO) U OLIEHKA
BO3MOYKHBIX MOCJIEICTBUM MX BIUSHUSA Ha OPraHU3M.

Ocnognvie nonamusa. HacneacTBEHHOCTh M U3MEHUMBOCTh. [ €HOTHUII, (PEHOTHII.
['ubpuonoruueckuit MeTo, CKpenMBanue. JJOMMHaHTHBIN, pelieCCUBHBIN. ['eHbI,
ajuieny. 3aKOHOMEPHOCTH HAcCJIEA0BAHNS IPU3HAKOB. 3AKOH YACTOTHI FaMeT.
AHanu3upyroniee CKpeBaHue. XpoMOCOMHas TEOPHUS HACIEACTBEHHOCTH.
['eneTnueckue kaptol. ['eHOM. AyTOCOMBI, TOJIOBBIE XPOMOCOMBI.
Moau¢ukannonHas u3MeHYMBOCTh. KoMOMHAaTHBHAS U MyTallMOHHAS
M3MeHUYNBOCTh. MyTarennsle (hakTopsl. Hacneactennslie Oone3nu. Meauko-
TF€HETUYECKOE KOHCYJIbTUPOBAHMUE.

Tema 3.6

OCHOBBI CEJEKIIMN. BUOTEXHOJIOT'UA (2 4)

OCHOBBI CEJIEKIIMN: METObI U TOCTHKEHHMS. [ eHeTuka —TeopeTndyeckas OCHOBA
cenekuuu. Cenexuusi. Yuenue H. 1. BaBunoBa o neHTpax MHOroo0Opasus u
MIPOUCXOXKJICHUS KYJIbTYPHBIX pacTeHU. OCHOBHBIE METOIbI CEJIEKIIUU:
ruOpuan3anus, UCKyCCTBEHHbIH 0TO0p. OCHOBHBIE JOCTUKEHUS U HaIlpaBJICHUS
pPa3BUTHS COBPEMEHHOM CEJIEKIHUU.

BHOTEXHOJIOTHS: TOCTHKEHUS U TIEPCIIEKTUBBI Pa3BUTHSL.

['ennas nmxenepus. Kimonuposanue. ['eHeTHUeCKH MOIUPUITUPOBAHHBIE
OpraHu3Mbl. DTUYECKUE aCMIEKThl PA3BUTHS HEKOTOPBIX UCCIIEIOBAHUN B
OroTexHoJIOTUH (KIIOHUPOBAHKE YEJIOBEKA).

Jlemoncmpayusn. Kapra-cxema .LleHTpbl MHOrOOOpasus u



MIPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuid. ['epOapHbie MaTepuanbl U KOJUICKITUU
COpPTOB KyJNbTYpHBIX pacTeHuil. Tabmuipl: [lopoabr moMarnmHux )KuBOTHBEIX, CopTa
KyJIbTYPHBIX pacTeHU. CXeMbl CO3/IaHUS T€HETUYECKH MOAU(PUITUPOBAHHBIX
MPOAYKTOB, KIOHUPOBAHUS OPraHU3MOB. MaTepuabl, WJUTIOCTPUPYIOLIUE
JOCTHKEHUSI B 001aCTH OMOTEXHOJIOTHH.

IKcKypcus

Mmuoroo0pasue copToB pacTeHUHN M TIOPOJT dKUBOTHBIX, METOJIBI MX BHIBEICHUS
(pepma, cenekMOHHAs CTAHIINS, CETLCKOX035MCTBEHHAS BHICTABKA).
Jlabopamopnsie u npakmuyueckue pabomol

AHaJIN3 U OIIEHKA 3TUYECKUX aCIEKTOB Pa3BUTHUSI HEKOTOPHIX

UCCJIEIOBAHUM B OMOTEXHOJIOTUH.

Ocnoenvte nonamusa. Cenexuus; THOpUIU3aus U 0TOOP.

Coprt, nopona, mramMm. bruorexnosnorus. ['eHHast HHXKEHEPUSL.

Knonuposanue. ['eHeTH4uecKHn MOAUPUITUPOBAHHBIE OPTaHU3MBI.

3akiouenue (14)

Pe3epBHoe Bpemst — 3 4.

11 KJIACC (14 ¢ neoenro, 6cezo 34 u, uz nux 4 pezepenoe spems)
Brenenue (1)
Pa3men 1
BUJI (19 u)
Tema 1.1
MCTOPH SBOJIOIIMOHHBIX UJIEN (4 1)
Hctopus 3BOTIONMOHHBIX Hel. PazBuTre OMOIOTHH B JOTapBUHOBCKHUI TTEPHOI.
3nauenue padot K. Jlunnes, yuenus XK. b. Jlamapka, Teopun XK. Krosse.
[Ipennockuiku Bo3HUKHOBEHU yueHus Y. J{apBuHa. JBomtonmonHas teopus Y.
Japsuna. Posb 9BOIOIIMOHHOM Teopur B OPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAYYHOM KapTHUHBI MUPA.
Jlemoncmpayusn. Kapra-cxema mapuipyta mytemectsust . Jlapsuna. ['epbapHbie

MaTepHabl, KOJUIEKIUH, (poTtorpadun u gpyrue MaTepuaibl, MOKa3bIBAIOLINE



WHUBUTYyAJIbHYIO N3MEHYMBOCTH M PAa3HOOOpAa3re COPTOB KYJIbTYPHBIX PACTCHHMA
Y TIOPOJT JOMAITHUX KUBOTHBIX.

Ochoenwle nonamus. DBonmonus. Kpeanmonusm, Tpanchopmusm,
ABOJIONMOHMU3M. ['pymnnoBasi U HAUBUAYabHASI N3MEHYUBOCTh. VICKYyCCTBEHHBIM
ot0op. boprba 3a cymecrBoBanue. EctecTBeHHbIN 0TOOD.

Tema 1.2

COBPEMEHHOE 5BOJJIFOITMOHHOE YUEHUE (8 u)

Bun, ero kpurepuu. [lonynsiius — cTpyKTypHas €IUHUIA BUJA, €AMHUIIA
sBomOLMU. CHHTETUYECKAs TEOPHSI IBOJIIOLMH. [[BHIKYIIIME CHITBI 3BOJIIOLIMH:
MYTallMOHHBIN MPOIIECC, TOMYJISAIIMOHHBIC BOJIHBI, U30JISLIMS, €CTECTBECHHBIM
0TOOp; UX BIUSHUE HA TEHO(OH MOMyIsAIuu. JBIOKYIIUI U CTAOUITU3UP YOI
€CTECTBEHHBIN 0TOOP. AanTaluyu OPraHU3MOB K YCJIOBUSIM OOMTaHUS KaK
pe3ynbTaT IeUCTBUS €CTECTBEHHOTO 0TOOpa. BumoobpasoBanue kak pe3yibTar
sBorOIMU. CriocoObI ¥ MMyTH BUI000pa30BaHMUSI.

CoxpaHeHnre MHOT0oOpasusi BUJIOB KaK OCHOBAa YCTOMYMBOTO pa3BUTHUsL OMoCchephI.
['11aBHBIE HANIpaBIIECHHUS 3BOJIIOIIMOHHOTIO Mpouecca. buonornyeckuii nporpecc u
ononornyeckuid perpecc. IIpuunHbl BEIMUpAHUS BUIOB.

JlokazaTenbCcTBa 3BOJIIOLUNA OPTAHUYECKOTO MUPA.

Jlemoncmpayus. CxeMa, WILTIOCTPUPYIOIIAs KpUTEpUH BUAA. TaOIHIIBI U CXEMBI:
JIBrkyiue cuiiel 3Botounu, O6pazoBaHne HOBBIX BUJIOB, CXO/ICTBO HAYaIbHBIX
CTaJnii SMOPUOHAIIBHOTO Pa3BUTHsI MMO3BOHOYHBIX. [ 'epOapuu, KoJIeKIuu

U ApyTHEe HArJISAHbIE MAaTepUabl, JEMOHCTPUPYIOIINUE IPUCTOCOOIEHHOCTh
OpPraHU3MOB K Cpejlie 00UTaHUsI U pe3yJIbTaThl BUA0OOpa3oBaHus. Ta0nuIsl,
MYJISDKUA U IPYTUE HArJISHBIE MaTepUabl, JEMOHCTPUPYIOIINE TOMOJIOTUYHBIE U
aHAJIOTUYHBIEC OPTaHbl, UX CTPOCHUE U MPOUCXOKICHUE B OHTOTCHE3E; PYAUMEHTHI
Y aTaBU3MBI.

Jlabopamopnsie u npakmuyeckue padomaol

Omnucanue ocoOeii Buaa mo MOp(MOJIOTHUECKOMY KPUTEPUIO™**,

BrlsiBlieHHE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUA.

BrlsiBlieHHE TPUCTIOCOOIEHUI OPraHUu3MOB K cpeie OOuTaHus ™.



IKcKypcus

Mmuoroo6pasue BUI0B (OKPECTHOCTH IITKOJIBI).

Ochosnwle nonamusa. Bun, nonynsauus; ux kpurepuu. ['enodona. [Buxyiiue
CUJIBI SBOJIIOI[MU: MYTAlIMOHHBIN MPOIECC, MTOMYJISIIITUOHHBIE BOJTHBI, U30JISIIIHS,
€CTECTBEHHBIN 0TOop. JBMmKyluil u ctabunusupyromuid oT6op. CriocoOsl U MyTH
BUJI000pa30BaHUS.

Tema 1.3

[MPOUCXOXJEHUE XKU3HU HA 3EMIIE (3 4)

Pa3BuTHe npeacTaBieHud O BOSHUKHOBEHUH KU3HMU.

Omnbitel @. Penu, JI. [Tactepa. ['MmoTe3bl 0 MPOUCXOKIACHUM KU3HU.
CoBpeMeHHbIE B3TJIA/Ibl HA BO3HUKHOBEHUE KU3HU. Teopus
Onapuna—XonaenHa. Y CI0)KHEHHUE )KUBBIX OPTaHU3MOB Ha 3€MJIE B MPOLIECCE
ABOJIIOLIUH.

Jemoncmpayun. Cxembl: BO3BHUKHOBEHHE OJHOKIETOYHBIX

AYKAPUOTUYECKUX OPraHU3MOB, DBOJIIOIUS PACTUTEIBHOTO MUPA, DBOJOLIUS
YKUBOTHOTO Mupa. Penpoaykiuu kapTuH, uzo0paxatoumx (uopy u dayHy
Pa3JIMYHBIX 3p U NepruooB. OKaMEHEeNIOCTH, OTIIEYaTKU OPTraHU3MOB B JPEBHUX
opoaax.

Jlabopamopnwie u npakmuueckue pabomot

AHaJIN3 ¥ OIIEHKA PA3TUYHBIX THIIOTE3 MPOUCXOXKICHUS )KU3HHU.

IKcKypcusa

Hctopus pa3BuTus )Xu3HU Ha 3eMie (KpaeBeqUeCcKuil My3e).

Ocnognwie nonamus. Teopust Onapuna — XoJaeHa. XUMU4YeCcKas 3BOJIOLUSL.
buonoruueckas sBosmonus. [locreneHHoe ycnoKHEHUE OpraHu3aluu U
MPUCIIOCOOJICHHS K YCIOBUSAM BHEIIHEU Cpe/lbl OPraHU3MOB B MPOIEcce
ABOJIIOLIUH.

Tema 1.4

[TPONCXOXJIEHUE YEJIOBEKA (4 1)

['unoressl npoucxoxaeHus yenoseka. [lonoxenue

4eJI0BEKA B CUCTEME KMBOTHOIO Mupa (Kjacc Miekonuraroue,



otpsn I[Ipumatsl, poa Jlroau). DBodtoLMs Y€I0BEKA, OCHOBHBIE ATambl. Packl
yenoBeka. [IpoucxoxkaeHue yenoBeueckux pac. BumoBoe eIMHCTBO YeIOBEUECTRA.
Jlemoncmpayun. Cxema OCHOBHBIE 3Tallbl IBOJIIOIMY YesloBeKa. Ta0nuiibl,
M300paKAIOIINE CKEIETHl YEJIOBEKA M IIO3BOHOYHBIX KUBOTHBIX.

Jlabopamopnsie u npakmuyeckue pabomaot

BrlsiBlieHHE TPU3HAKOB CXOCTBA 3apPOJIBIIICH YeTOBEKa U IPYTUX
MJIEKOTUTAIONIUX KaK JOKa3aTEIbCTBO UX POJICTBA. AHAIU3 U OLICHKA Pa3IMYHBIX
TUIO0TE3 MPOUCXOKIACHUS YeTIOBEKA.

IKcKypcus

[TpoucxoxieHre 1 BOJIIOIUS YeIOBeKa (MICTOPUUECKUNA UITM KPACBETUECKUI
My3ei).

Ocnognwie nonamus. 1Ipoucxoxnenue yenopeka. OCHOBHBIE 3Tallbl 3BOJIFOLINH.
JIBM>KyIIME CUIIBI aHTPONOreHe3a. YelmoBeuecKue pacel, UX €IMHCTBO.

Paznen 2

OKOCUCTEMBI (11 4)

Tema 2.1

OKOJIOTNYECKUE ®AKTOPHI (3 u)

Opranusm u cpena. [IpenMer u 3aga4u 3KOJIOTHUH.

Dkonoruyeckue GhakTopbl cpeapl (a0MOTHYECKHE, OMOTHYECKUE, aHTPOTIOTCHHBIC),
WX 3HAUYCHHE B )KU3HU OPTraHU3MOB. 3aKOHOMEPHOCTH BIUSHUS YKOJIOTUUECKUX
¢dbakTOpoB Ha OpraHu3Mbl. B3aMOOTHOIIIEHUS MEKTy OpTaHU3MaMHU.
MeXBUAOBBIE OTHOIICHUS: TAPA3UTU3M, XUIITHUYECTBO, KOHKYPEHIIUS, CHMOUO3.
Jlemoncmpayusn. Harnsaiaple MaTepuaibl, IEMOHCTPUPYIOIIUE BIUSHUAEC
HKOJIOTUYECKUX (PaKTOPOB HA JKUBbIE OpraHu3Mbl. [Iprumepsl cumOmo3a B Ipupoe.
Ochognwle nonamusa. Jxonorus. Buemnss cpeaa. Jkonorudyeckue GakTophl.
AOGuoTndeckue, OMOTHYECKHE U aHTPOTOTeHHbIE (hakTophl. [lapazutusm,
XUITHAYECTBO, KOHKYPEHITUS, CHMON03. JKOJOTHYECKast HUIIIA.

Tema 2.2

CTPYKTYPA DKOCHUCTEM (4 u)

BuaoBas 1 mpocTpaHCTBEHHAs! CTPYKTYpa SKOCUCTEM.



[TnmeBble CBsA3HM, KpYTOBOPOT BELIECTB M MPEBPALIEHUS SHEPTUU B SKOCUCTEMAX.
[IprunHBI yCTOWYUBOCTH U CMEHBI YKOCHCTEM.

BnusiHue yenoBeka Ha SKOCUCTEMBI. MICKycCTBEHHBIE COOOIIECTBA — arpOLEHO3BI.
Jlemoncmpayun. Cxema [IpocTpaHCTBEHHAs! CTPYKTYpPa SKOCHCTEMBI (IPYCHOCTh
pacTuTenpHOro coodmiecta). Cxemsbl U TaOJIUIBI, IEMOHCTPUPYIOLUE TTUILEBbIE
LENH U CETH; IKOJOTUUECKUE MUPAMU/Ibl; KPYTOBOPOT BELIECTB U YHEPTUU B
HKOCUCTEME.

Jlabopamopnvie u npakmuueckue pabomaul

CocrapiieHuE CXEM TMepeayu BElecTBa U SHEPruu (LIeTeil MUTaHusl) B
IKOCUCTEME™.

BrisiBeHrE aHTPONIOT€HHBIX U3MEHEHUH B 9KOCUCTEMAX CBOEl MECTHOCTH (B BUJIE
pedeparta, pe3eHTal, CTEHI0BOTO J10-

KJIaJia u mp.)**.

CpaBHHTENBHAS XapAKTEPUCTHKA IPUPOJAHBIX IKOCUCTEM U arpO3KOCUCTEM CBOEU
MECTHOCTH.

HccnenoBaHue U3MEHEHUH B SKOCHCTEMAaX Ha OMOJIOTHYECKUX

MozeIsX (akBapuyMm). PellieHne 3KkoJ0ornyeckux 3aaad.

IKcKypcusa

EctectBenHsle (Jiec, 1oJie U Jp.) U UCKYCCTBEHHbIE (TapK, cajl, CKBEp MIKOJIbI,
dbepMa u Jip.) SIKOCUCTEMBI.

OcHognble nonamusa. IKOCUCTEMa, OMOreOLeH03, OMOIIEHO3, arpOLICHO3.
[IpoylieHThl, KOHCYMEHTBI, peAyLEeHThI. [IHieBblie Henu u CeTH.

Tema 2.3

BMOC®EPA — I'JTIOBAJIBHAS SKOCUCTEMA (2 u)

buocdepa — rinobanbHas s3xocucrema. CocTaB M CTpyKTypa Ouocdepsl. YueHue
B. U. Bepuanckoro o 6uochepe. Posb xxuBbix oprann3zMoB B 6uocdepe. buomacca
3emun. bruonornyeckuii KpyroBopoT BEIIECTB (Ha IPUMEPE KPYroBOPOTa BOJIBI

U yIaepoa).



Jemoncmpayusn. Tabnuup! u cxemsl: CTpykTypa 6uocdepst, KpyroBopot BobI B
ounochepe, Kpyrosopot yriaepoaa B 6nochepe. Harmsimuaerii matepuai,
OTpa)xarolui BUJOBOE pa3HOOOpa3ne KUBBIX OPraHU3MOB OHOCHEPHI.

Ocnoenvte nonamusa. buocdepa. )Kupoe BeiiecTBo, OMOreHHOE BEIIECTBO, KOCHOE
BEIECTBO, OMOKOCHOE BenlecTBO. buomacca 3emiu.

Tema 2.4

BUOC®EPA N YEJIOBEK (2 u)

buocdepa u yenosek. ['obanbHBIE HIKOTOTHYECKHE TPOOIEMBI U TyTH UX
pemienus. [locnencTBus nesTeNIbHOCTH YEIOBEKA I OKPYXKAIOUICH cpebl.
[IpaBwiia moBeaeHus B MpUPOAHOM cpene. OXpaHa NpUPOABI U PAlHOHAIIBHOE
UCIIOJIb30BaHUE IIPUPOIHBIX PECYPCOB.

Jlemoncmpayusa. TabnLbl, WILTIOCTPUPYIOIINE II100ATbHBIE SKOJIOTUYECKUE
po0JIEMBbI U MTOCIIEACTBUS 1€ATEIBHOCTH Y€JI0OBEKa B OKpyskatomei cpene. Kaptel
HAI[MOHAJbHBIX MAPKOB, 3alI0OBETHUKOB U 3aKa3HUKOB Poccuu.

Jlabopamopnvie u npakmuueckue padomaoi

AHanu3 1 oleHKa NOCIeACTBUIM COOCTBEHHOM 1EATENBHOCTH B OKpPY KaroIen
cpere.

AHanu3 1 o1eHKa ro0aibHbIX 3KOJOTMYECKUX MPoOJieM U MyTel UX pelieHusl.
Ochosnvle nonamus. I'obanbHbIe SKOTOTHYECKUE TTPoOeMbl. OXpaHa MPUPOIBI.
ParnmonansHO€ MIPUPOAONIONB30BAHNE.

HanmonaneHbie napku, 3al0BEIHUKH, 3aKa3HUKHU. KpacHas

KHHTA.

3akmouenue (1 4)

Pe3epBHoe Bpemst — 3 4.



Pasnen 3. TemaTnueckoe niiannposanue yueOnoro npeamera 10-11 kiace.

Tema

Conepxxkanue

Bua nesareabHoCTH
y4almmxcst

10 KJJACC (1 ¥ B HEJAEJIIO, BCEI'O 34 4y, U3 HUX 4 4 — PESEPBHOE

BPEMS)

Pasznea 1. buojsiorus kak Hayka. Meroabl HAy4HOro no3sHanus (3 4)

1.1. Kparkas ncropus
pa3BUTHS OUOJIOTUH.
Cucrema
OMOJIOTUYECKUX

HayK (1 )

OObeKT n3ydeHus Ouo-

JIOTUM — 7KUBasi IPUPOAA.

Kparkas ucropus
pa3BUTHS OMOJIOTHH.
Ponp 6uomorndyecknx
TEOpUH, UJICH, TUIIOTE3 B
dbopMUPOBAHUU COBpE-
MEHHOM €CTECTBEHHO-
HAay4YHOW CHCTEMbI MUA.
CucreMa OHMOJOTHYECKUX
HayK

OnpenensitoT NoHsITHS,
dbopMupyembie B X0/1€
U3YYCHUS TEMBI.
OOBSCHSIOT POJIb
OuoJIOTUH B
(bopMHUPOBAHUU HAYYHOTO
MHPOBO33PEHUS.
O1leHUBAIOT BKJIAJ
Pa3IUYHBIX YYEHBIX-0HO-
JIOTOB B Pa3BUTHE HAYKU
OHOJIOTHH, BKJIA]I
OMOJIOTUYECKUX

Teopuil B popMUpOBaHUE
COBPEMEHHOMU
€CTECTBEHHOHAYYHOU
KapTHUHBI MUPA.

Y cTanaBnMBarOT CBA3U
OHOJIOTUH C APYTUMHU
HayKaMHu. ['0TOBAT
COOOIICHUS (TOKIIAIbI,
pedepaTsi,
MPE3EHTAIlUN) O BKIIAJIC
BBIJIAIONIUXCS YICHBIX B
pa3BUTHE OUOJIOTHH.
PaGoratot ¢
AJIIEKTPOHHBIM
TIPIIIOKCHUEM

1.2. CymHocTs 1
CBOWCTBA JKUBOTO.
YpOBHU OpraHu3auuu u
METO/BI M0-

3HAHUS KUBOU MpPHU-

pobl (2 4)

CymnocTts xu3Hu. Oc-
HOBHBIE CBOKCTBA KUBOM
marepuu. JKuBas npupo-
Jla KaK CJIOKHO OpTaHu-
30BaHHAs Ue€papXuye-
CKasl CUCTEMa, CyIIECT-
BYIOLIasA B IPOCTPAHCTBE
Y BO BpeMeHU. buosnoru-
YECKHE CUCTEMBI.

OnpenenstoT NOHATHS,
dbopmupyemMbIe B X0O€
W3YUYEHUS TEMBI.
Brigensator
CYILIECTBEHHbIE MPU3HAKU
YKUBOUW TIPUPOJIBI U OHO-
JIOTUYECKUX CUCTEM
(K7eTKu, opraHusma,
BHJIa, SKOCUCTEMBI).




OcHOBHBIE YPOBHU
OpraHU3alUN KUBOU
MaTEpHUH.

Mertoapl no3HaHUS
KUBOU TIPUPOIBI

XapakTepu3yroT
OCHOBHBIE CBOMCTBa
KUBOTO. OOBICHSIOT
OCHOBHBIE TPUYHMHBI
3aTPYAHEHHUI, CBA3aHHBIX
C ONpPEIEIICHUEM TTOHATHUS
KHU3Hb. OOBACHSIIOT
pa3yInyuus U €IMHCTBO
JKMBOW M HE)KUBOM
npuponsl. [IpuBoasr
MPUMEPHI CUCTEM
Pa3HOTO YPOBHS
opranuszauud. [IpuBoast
JI0Ka3aTEIbCTBA
YPOBHEBOW OpraHU3ALNU
Y SBOJIIOLIMY KUBOM
npupoabl. Onpeaenstor
OCHOBHBIE METObI
ITIO3HAHUS KUBOU
MPUPOJIBL.

['oTOoBAT pe3eHTanMI0
WJIU CTEH]I HAa TEMY
CoBpeMEHHOE HAy4YHOE
000py1I0BaHUE U €ro POJIb
B pEILICHUU
OMOJIOTUYECKUX

3aaad.

PaGoTarot c
WJUTIOCTPALASIMU
y4eOHHKaA.

PaGoTarot c
AIEKTPOHHBIM
MPUIIOKEHUEM

Paznen 2. Kuerka (10 v)

2.1. Uctopus nzyuenus
KIIETKH.
Kierounas reopus

(1=

PazButue 3Hanui o
kietke. Pabotsl P. I'yka,
A. BaH JleBeHryxka,

K. bapa, P. bpoyHa,

P. Bupxosa. Knerounas
teopust M. llInennena u
T. llIBanHa. OCHOBHBIE
II0JIOKEHUSI COBPEMEHHOU
KJIETOYHOU TEOPUH.

Pousib k1eTouHoM Teopun

OnpenenstoT NOHSATHS,
dbopmupyeMbIe B XO€
W3YyUYCHUS

TEMBI.

OnpenenstoT npeameT,
3a/1a4d U METOJIbI
HCCIICIOBAHUSI ITUTOJIOTUU
KaK HayKH.
XapakTepu3yroT
COJICpKAHUE KIIETOYHOU




B (hOpMUPOBAHUH COBpE-
MEHHOM €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa

TEOPUH.

OOBACHAIOT BKJIAJ
KJICTOYHOM TEOpHUH B
dhopMUpOBaHUE CO-
BPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHUHBI MUPA;
BKJIaJ] YUYEHBIX —
HCCIICIOBATENICH KICTKU B
pa3BUTHE OMOIOTUYECKOU
Hayku.lIpuBogsaT
JI0Ka3aTeNbCTBA POJICTBA
YKUBBIX OPTaHU3MOB

C UCIIOJIL30BaHUEM
MOJIOKEHUH KJIETOYHOMN
TEOpHUH.

PabGoTaror ¢
WJUTFOCTPAIlUSIMHU
y4eOHHUKA.

PabGoTaror ¢
AIEKTPOHHBIM
MIPUJIOKEHUEM

2.2. XUMHUYECKUU
COCTaB KJIETKH

(4 9)

EnuHCTBO DiIEMEHTHOTO
XAMHYECKOI0 COCTaBa
KUBBIX OPTaHU3MOB KaK
JI0Ka3aTEIbCTBO €AUHCT-
Ba MPOUCXOXKICHUS KU~
BOM npupoabl. OOIIHOCTH
JKMBOU M HE)KUBOM
MPUPOILI HA YPOBHE
XUMHUYECKUX DJICMEHTOB.
OpraHoreHsl,
MAaKpO3JIEMEHTBHI,
MUKPOIJIEMEHTHI,
YIBTPAMUKPOIJIEMEH-
ThI, UX POJIb B KU3HECS-
TEJTBLHOCTU KJIETKU U Op-
rann3ma. Heopranmue-
ckue BemecTBa. Boga
KaK KOJIBIOCIIh BCETro
’KHBOTI'0, 0OCOOEHHOCTH
CTPOCHUS U CBOMCTRA.
MuHepanbHbIE COJIH.
3HavueHuEe HEOpraHuye-
CKHUX BEIIECTB B *KHU3HU
KJICTKU ¥ OpraHu3Ma.

OnpenenstoT NOHATHS,
(bopmupyeMBbIE B XOA€
W3YyUYCHUS

teMmbl. [IpuBoasT
JI0Ka3aTeIbCTBA
(aprymeHTarius) e1MHCTBa
KUBOU U HE)KUBOU
MPUPOJIBI HA TPUMEPE
CXOJICTBA UX
XUMHYECKOT0 COCTaBA.
CpaBHHBAIOT
XUMHYECKUH COCTAB TEJ
KUBOU M HE)KUBOM
MPUPOJIBI U JeNatoT
BBIBO/IbI HA OCHOBE
CpaBHEHUSI.
XapakTepu3yroT
0COOEHHOCTH CTPOCHHUS,
CBOWCTBA U POJIb
HEOPTaHUYECKUX U
OpTraHUYECKUX BEUIECTB,
BXOJSILIIUX B CO-

CTaB >KUBBIX OPTaHU3MOB.
Y CTaHaBIMBAIOT




Oprannueckue BeecT-
Ba — CJIOKHBIE YIUIEPOA-
coJiepKallye CoeauHe-
Hus1. Huzkomonekysp-
HBIE U BBICOKOMOJIEKY-
JSIPHBIE OPTaHUYECKUE
BelecTBa. JInnuasl.
YrneBoasl: MOHOCAXapu-
IbI, TTOJIMCAXAPHUBI.
benku. HyknenHoBsie
kucnotsl: JIHK, PHK.

Y 1BOE€HHE MOJIEKYJIbI
JIHK B knetke. [Ipun-
LUIIMAJIbHOE CTPOCHUE U
POJIb OPTaHUYECKUX Be-
IIECTB B KJIETKE U B Opra-
HU3ME YEJI0BEKa

MPUYUHHOCIIEACTBEHHBIE
CBSI3U MEXTY
XUMUYECKUM CTPOCHUEM,
CBOMCTBA-

MU U QYHKIHSAMU
BEII[ECTB Ha OCHOBE
TEKCTOB U PUCYHKOB
yueOHuka. [IpuBoast
MIPUMEPHI OPTAHUICCKUAX
BCIIECTB

(YrineBoaoB, JIMMHUIOB,
O€JIKOB, HYKJIEMHOBBIX
KHCJIOT),

BXOJISIIIIUX B COCTaB
OpraHU3MOB, MECT UX
JIOKaIU3aluu

U OMOJIOTUYECKOUN POJIH.
PaGoTarot c
WJUTIOCTPALUSAMHU
y4eOHHKaA.

Pemraror 6uosiorudyeckue
3a/1a4uu.

BreimonssioT
1abopaTOpHEIE,
MPaKTUIECKUE U UCCIIe-
JIOBATEIBCKUE PAOOTHI 11O
M3y4aeMOU TEME.
PaGoTarot c
AJIEKTPOHHBIM
MPUIOKECHUEM

2.3. CtpoeHue
IYKAPUOTUYECKOHN U
MIPOKAPUOTHYECKON
KJIETOK (3 )

Knerounas memOpana,
LHUATOIUIa3Ma, SIAPO.
OcCHOBHBIE OPraHOUBI
KJIETKH: SHAOIIa3MaTH-
yeckas CeTh, anmnapar
I'onbxu, TU30COMBI,
MUTOXOHAPUH, TJIACTH-
JIbI, pHOOCOMBI.
@yHKIIUA OCHOBHBIX
4acTeu U OPraHOUIOB
KJIeTKu. OCHOBHBIE OT-
JNYUSl B CTPOEHUU KU-
BOTHOU U PaCTUTEIILHOMN
KJIETOK.

XPpOMOCOMBI, UX CTPOE-

OnpenenstoT NOHATHS,
dbopmupyemMbIe B XO€
U3Yy4YEHUs Te-

MBI. XapaKTepU3yIOT
KJIETKY KaK CTPYKTYPHO-
(YyHKIHOHATBHYIO
€AMHUILY KHUBOTO.
Brigenstor
CYILECTBEHHBIE NIPH-
3HAKHU CTPOEHUS KIIETKH,
€€ OpraHoUJIOB, SAPa,
MeMOpaHbl,

XPOMOCOM, JOSIIEPHBIX U
AJIEPHBIX KIJIETOK, KJIETOK
PACTEHUH, )KUBOTHBIX U




Hue u ¢pynkuuu. Kapuo-
TUIl. 3HaYEHUE MTOCTOSIH-
CTBa 4yMcia U HOpMbI
XPOMOCOM B KJIETKaX.
[Ipoxapuotuueckas

KJIeTKa: opMa, pa3Mephl.

Pacrnipoctpanenue u
3Ha4YeHHUE OaKTepuil B
npupoze. Ctpoenue 6ak-
TEPUAITIBHOMN KIIETKH

rpu6oB. CpaBHUBAIOT
O0COOEHHOCTH CTpoOe-

HUSA JOSIICPHBIX U
AJIEPHBIX KIJIETOK, KJIETOK
pacTeHu, >KUBOTHBIX U
rpuOOB U JENAIOT BHIBOIbI
Ha OCHOBE CPAaBHEHHS.
YcraHaBaMBaOT
MPUYUHHO-CJICICTBCHHBIC
CBSI3U MEXTY

CTpOCHHEM U (QYHKIIUSIMU
OMOJIOTUYECKUX CUCTEM
Ha IpUMe-

pe KJIETKHU, €€ OPraHOUJI0B
Y BBITIOJIHSEMbBIX MU
byHKIMA.

PaGoratot ¢
WJUTIOCTPALUSMHU
y4eOHHUKA.

[Tonmp3yroTcs
[IATOJIOTUYECKOM
TEPMHUHOJIOTHEMN.
OOOCHOBBIBAIOT MEPHI
NPO(QHUIAKTUKA
OakTepHaIbHBIX 3200-
JIeBaHUU. BBITIOJIHAIOT
nabopaTopHbIe,
MPaKTUYECKUE U
HCCJIEIOBATEILCKHE
paboThI MO M3y4YaeMoit
TEME.

PaGoratot ¢
AJIIEKTPOHHBIM
TIPIIIOKCHUEM

2.4. Peanmuzauus
HACJIEICTBEHHOU
uH(popmaIuu B
kierke (14)

JAIHK — Hocutens Ha-
CJIeICTBEHHOU MH(pOpMa-
nuu. ['eHeTuueckuii Ko,
ero coucrtBa. I'en. buo-
cHHTE3 OeJiKa

OnpenenstoT NOHATHS,
dbopmupyeMbIe B XO€
W3YyUYCHHUS Te-

MBbI. Beigensior
byHIaMEHTATBHBIN
IpoIiecc B OMoIoruye-
CKUX CHCTEMax —
peanu3aius napopmauu
B KJIETKE.

Broiaensor
CYIIIECTBEHHbBIC NMPU3HAKU




TFeHETUYECKOro KO/a.
OnuceIBalOT U
CPaBHUBAIOT MPOIIECCHI
TPAHCKPUIIIUU U
TPaHCIISIUH.
OOBSICHSIOT POJIb
BOCITPOU3BEICHUS U
nepeaadn HacaeICT-
BEHHOU nH(popmanuu B
CYIIIECTBOBAHUH H
Pa3BUTHH KU3HU

Ha 3emJie.

Pematot 6Guonornueckue
3aJlayu.

PaGoTarot c
WJUTIOCTPALUSMHU
y4eOHHUKA.

PaGoTarot c
AJIEKTPOHHBIM
MIPIIIOKCHUEM

2.5. Bupycsl (1)

Bupycsl — HekeTouHas
dopma xu3HU. OcoOeH-
HOCTH CTPOEHHS U pa3-
MHO>XEHUS. 3HAYECHUE B
IPUPOJIE U KU3HU YeJI0-
Beka. Mepsl npodunak-
TUKH PaCIpOCTPaHEHUS
BUPYCHBIX 3200JICBaHUIA.
[Tpodunaxtuka CITNla

OnpenenstoT NOHATHS,
(bopmupyeMbIe B XOA€
W3YyUYCHUS

TeMbl. Beigensior
CYIIECTBEHHbBIEC MPU3HAKU
CTPOCHUS U KU3HEHHBIX
IIUKJIOB BUPYCOB.
XapakTepusyrT poJib
BUPYCOB KaK
BO30yauTene 0ose3Hen
1 KaK EePEHOCUYHNKOB
FeHEeTUYCCKOM
uH(popmaIuu.
OOOCHOBBIBAIOT MEPHI
poUIAKTUKHA BUPYCHBIX
3a00JIEBaHHI.

Haxonst undopmariuio o
BHPYCax U BUPYCHBIX
3a00JIEBAHUX B
Pa3IMYHBIX UICTOYHUKAX,
aHAJIM3HUPYIOT U
OLICHHUBAIOTEE,
UHTEPIPETUPYIOT U
MPECTABIIAIOT B PA3HBIX
dbopmax




(Te3ucel, cooOIIeHHE,
penopTax,
aHAJIMTHYCCKas CIPaBKa,
pedepar, 0630p,
opT¢oIIHO).
PabGoTaror ¢
WJUTIOCTPAIASIMHU
y4eOHHKa.

PabGotaror ¢
AIIEKTPOHHBIM
MIPIIOKCHUEM

Paznen 3. Opranusm (18 4)

3.1. Opranuszm —
eauHoe 1enoe. MHo-
roo0pasue >KMUBbIX
opranu3mMoB (1 u)

MHoroo0pa3ue opraHus-
MOB. OJTHOKJIETOUHBIC U
MHOTOKJIETOYHBIE Opra-
HU3MEL. Konornn oHo-
KJICTOUHBIX OPraHW3MOB

OnpenensitoT NOHsTHS,
(bopmupyeMBbIE B XOA€
U3YUYCHHUS TEMBI.
Breigensaior
CYILIECTBEHHbIE MMPU3HAKH
OJTHOKJIETOYHBIX

Y MHOTOKJIETOYHBIX
OpTaHU3MOB.
CpaBHUBAIOT
OJIHOKJIETOYHBIE,
MHOTOKJIETOYHbIE
OpraHu3Mbl U KOJIOHUHU
OJTHOKJIETOUHBIX
OpTaHU3MOB U JIETaI0T
BBIBO/IbI HA OCHOBE
CpaBHEHUSI.

Pabotatot c
AIEKTPOHHBIM
MPUIIOKEHUEM

3.2. O0OmeH Be-
IICCTB U IPEBpaIICHUE
SHEPrUn

(2 @)

DHepreTudecKkuii 00-
MEH — COBOKYIHOCTh
peaKuui pacleIICHUS
CJIOKHBIX OpraHuye-
ckux BemecTs. Oco-
OEHHOCTH SHEpreTuye-
CKOro oomeHa y rpu0oB
U OaKTepHil.

Tunsl nutanus. ABTO-
TPOdbI U TETEPOTPODHI.
OcoOenHoctu oOMeHa Be-
IIECTB Y )KUBOTHBIX, pac-
TEHUU U OaKTEPHil.

OnpenenstoT NOHATHS,
dbopmupyembIe B X0O€
U3Yy4YECHUS Te-

MbI. XapaKTePU3YIOT
dbyHIaMeHTaIbHBIC
npolecchl B OM0JI0-
TMYECKUX CHCTEMaX —
00OMEH BELIECTB U
MIpPEBpAIICHUE SHEPTHH.
Broigensor
CYIIIECTBEHHBIC TTPU3HAKH
MPOIIECCOB KHU3-
HEJICSTETbHOCTH KJIETKHU.




I[Timactuueckuii 0OMeH.
dortocunres

CpaBHHBAIOT
TUIACTUYECKUH U
HYHEPreTUYECKUN OOMEHBI
U JICJIal0T BBIBOJIBI HA
OCHOBE CTPOCHHSI.
CpaBHUBAIOT OpraHU3MbI
M0 TUITY TUTAHUS U
JienatoT

BBIBOJIBI HA OCHOBE
cpaBHEHMS. PacKkpsIBatoT
3HaYeHue Ppoto-
CUHTE3a. XapaKTEPU3YIOT
CBETOBYIO U TEMHOBYIO
(da3sl poTOCHHTESA.
PaGoTarot c
WJUTIOCTPALUSMHU
y4eOHHUKA.

Pematot Guonornueckue
3aJlayu.

Haxonst undopmariuio
10 U3y4aeMOU TEME B
Pa3TUYHBIX ICTOYHUKAX,
aHATM3UPYIOT
OIICHHMBAIOT €€,
HHTEPIPETUPYIOT

U TIPEJICTABIISIOT B
pa3HbIX GopMax (TE€3HCHI,
COOOIIICHHE, PENOPTAXK,
aHAJIMTHYECKas CIpPaBKa,
pedepar, 0630p, mopT-
dhoamo).

PaGoTarot c
AJIIEKTPOHHBIM
TIPIIIOKCHUEM

3.3. Pa3sMHOXeHUE
(4 )

Jlenenue kieTtku. Murto3
— OCHOBA pOCTa, pe-
reHepalyu, pa3BUTUS U

0ecIoI0ro pa3MHOKEHHS.

PasmHOXkeHue: Oec-
TI0JIOE U MOJIOBOE. THUIIBI

0ecIoI0ro pa3MHOKEHHUS.

[TomoBoe pazMHOKEHUE.
OO6pa3oBaHue TOJIOBBIX
KJ1eToK. Meio3. Omnono-
TBOPEHUE Y KUBOTHBIX U

OnpenenstoT NOHATHS,
dbopmupyeMbIe B XO€
W3YUYEHUS TEMBI.
Brigernstor
CYILIECTBEHHbIE MPU3HAKU
npoiiecca JeaeHus
KJIETKU. XapaKTEPU3yIOT
OMOIOTHYECKOE 3HAUCHUE
¥ OCHOBHBIE (ha3bl
MHUTO3a, UCTIOJIb3YSI
PUCYHKHU y4eOHUKA.




pactenui. buomoruue-
CKO€ 3HAYEHUE OIJI0JI0-
TBOpeHus. MIcKyccTBEH-
HOE OMBLICHUE Y pacTe-
HUU U OIJIOJIOTBOPEHUE
y )KMBOTHBIX

Bripensiror
CYILLIECTBEHHBIE NMPU3HAKU
MIPOIIECCOB PA3MHOXKEHUS
Y OIUIOJIOTBOPEHUS.
OnuceIBatOT CrocoObl
BET€TATUBHO-

r0 pa3MHOXKEHUS.
[IpuBOoIAT MpUMEPHI
OpraHu3MOB, pa3-
MHOKAIOIINXCSI
OECIOJIBIM U MOJOBBIM
MyTEM.

XapakTepu3yroT
OMOJIOTHYECKOE 3HAUCHUE
U OCHOBHBIE (ha3bl
M€103a, UCTI0JIb3YS
PUCYHKHU yueOHUKA.
XapakTepu3yroT

cTaauu 00pa3zoBaHus
MOJIOBBIX KJIETOK,
UCIIOJB3YS CXEMY
y4eOHHKa.

OOBSCHSIOT
OMOJIOTHYECKYIO
CYIIIHOCTb
OTUIOJOTBOPEHMUSI.
XapakTepu3yroT
0COOEHHOCTH JIBOMHOTO
OTUIOJJOTBOPEHUS

Y PaCTEHUH.
OnpenensioT 3Ha4eHUE
HCKYCCTBEHHOTO
OTUIOJIOTBOPEHHUSI.
CpaBHHMBAIOT MUTO3 U
MENo03, SUICKIICTKU U
CIIEpPMAaTO30U/IbI,
CriepMaToreHes3 u
OBOI'€HE3, MTOJIOBOE U
Oecroyioe pa3sMHOXKCHHUE U
JIETIAl0T BBIBOJIbI HA
OCHOBE CpaBHEHMUSI.
PaGoTarot c
WJUTIOCTPAlUSIMU
yueOHUKa.

Pemator 6Guonornueckue




3a71a4H.
Y4acTBYIOT B JUCKYCCUHU
10 M3y4aeMoi TeMe.
Paboraror ¢
AJICKTPOHHBIM
TIPHIIOKCHUEM

3.4. UunuBuayanbsHoe
pa3BUTHE OPTAHU3MOB
(onTorenes) (2 u)

[Ipsimoe m HenpsiMoe pas-
BUTHE. DMOPHUOHATBLHBIN
Y TOCT3MOPHOHAIBHBIN
nepuo bl pa3Butus. Oc-
HOBHBIE 3TaIlbl YMOPUO-
reHes3a. [Ipuunnbl Hapy-
HICHUI pa3BUTHUS Oopra-
HU3MA.

OHTOreHes uenoBeka.
PenponykrusHoe 3710-
POBbBE; €T0 3HAUCHUE TS
OyIyIIMX TOKOJICHUI
moaeit. IlocnencTeusa
BIIUSTHUS aJTKOTOJIS,
HUKOTHHA, HAPKOTHYC-
CKHX BEIECTB Ha pa3BH-
THE 3apOoJiblIIa YeIoBe-
Ka. [lepuobl noct-
AMOPHOHAIILHOTO Pa3BU-
THUS

OnpenensitoT NOHsTHS,
dbopMupyembie B X0/1€
U3ydCHUS

TEMBI.

XapakTepu3yrT MEPHUOIbI
oHTOoreHe3a. OnMuChIBAIOT
0COOEHHOCTH
WHIUBUTyJIbHOTO
Pa3BUTHS YETIOBEKA.
OneHuBarOT BIUSHUE
(baKkTOpOB BHEIIHEH
Cpellbl Ha pa3BUTHE
3apojpiiia. OObSICHSAIOT
OTPHUIIATEIHHOE BIIUSHHC
QJIKOTOJIsI, HUKOTHHA,
HApPKOTHYECKUX BEIICCTB
Ha Pa3BUTHE

3apo/ibllIa YEJIOBEKa;
MPUYHUHBI HAPYIICHUHN
pa3BUTHS

OpraHU3MOB.
AHaIU3UPYIOT U
OIICHUBAIOT 1IEJIEBBIC U
CMBICJIOBBIE YCTAaHOBKH B
CBOMX JICUCTBUSX U
MOCTYTIKaX I10
OTHOIIIECHUIO K

CBOEMY 3/I0POBBIO,
TTOCJIC/ICTBUSI BITHSTHUS
(bakTOpoB pucKa

Ha 3]I0pPOBbE.
OOGOCHOBBIBAIOT MEPHI
MPO(MITAKTUKA BPETHBIX
MIPUBBIUCK.

CpaBHUBAIOT
AMOPHOHATLHBIN 1
MOCTAIMOPHUOHATBHBIN
nepu-

0J1b1 MHJAWBUAYAJTHLHOTO




pa3BUTHS, PSIMOE U
HEIPsIMOE pa3BUTHE U
JIENIAIOT BBIBOALI Ha
OCHOBE CPaBHCHHS.
Paboraror ¢
WJUTFOCTPALUSIMH
y4eOHHKA.

Paboraror ¢
AIIEKTPOHHBIM
MIPIIIOKCHUEM

3.5. HacnenctBeHHOCTH M
U3MEHYUBOCTH (7 )

HacnencTBeHHOCTD U U3-
MEHYHMBOCTh — CBOICTBa
opranusma. ['enetnka —
HayKa O 3aKOHOMEpPHOC-
TSIX HACJICACTBEHHOCTH

1 UI3MEHYUBOCTH.

I'. Mennenp —
OCHOBOIIOJIOXKHUK
TFCHETHKHU.
3aKOHOMEpPHOCTH
HacJeI0BaHus,
YCTaHOBJICHHBIE

I'. Meunenem. Monoruo-
PUIHOE CKPEIINBAHHUE.
[Tepsr1ii 3akoH MeHe-
JIS1 — 3aKOH JIOMHUHUPO-
BaHusA. Bropoi 3aKkoH
MeHnens — 3aKkoH pac-
IIETJICHNS. 3aKOH YHC-
TOTBI rameT. Jluruopu-
HOE ckpemuBanue. Tpe-
THI 3aKOH MeHaens —
3aKOH HE3aBHMCHUMOI'0O Ha-
clieioBaHMsA. AHAIN3HU-
pyIollee CKPEIIMBAHUE.
XpoMOCOMHas TEOpUs
HACJICJICTBEHHOCTH.
CuemnieHHOE HacJIe10Ba-
HUE MPU3HAKOB.
CoBpemeHHbIE TPEeACTaB-
JICHUS O T€HE U T'€HOME.
B3aumoelicTBrE reHOB.
I'eneruka nona. Ilomno-
BbIE XpOMOCOMBI. Crien-
JICHHOE C MOJIOM HacJIeJ0-

OnpenensitoT NOHsTHS,
dbopmupyembie B X0€
M3YyUYCHUS

TEMBL.

OrnpenensitoT OCHOBHBIE
3a71a4i COBPEMEHHOU
TE€HETUKH.
XapakTepu3yrT
COJZIEpKAHUE
3aKOHOMEPHOCTEU
HACJICIOBaHUsI,
YCTaHOBJIEHHBIX [
Mennaenem,
XPOMOCOMHOU TEOPUHU
HACJIEICTBEHHOCTH,;
COBPEMEHHBIX
MPEACTAaBICHUM O T€HE U
reHOME,
3aKOHOMEPHOCTEU
M3MEHYUBOCTH.
OO0wsacusaroT Bkiaag I
Mennens u npyrux
YYEHBIX B pa3BUTHE
OMOJIOTMYECKON HAYKH,
3HAYEHHUE YCTAaHOBJICHHBIX
MMM 3aKOHOMEPHOCTEN B
dbopmupoBaHue
COBPEMEHHOMU
€CTECTBEHHO-

HAay4YHOW KapTHUHbBI MUPA;
MIPUYUHBI
HACJIEJICTBEHHBIX U HE-
HACJIEJICTBEHHBIX
M3MEHECHUN.

ITpuBogsT




BaHUE.

3aKOHOMEPHOCTH U3MEH-
yuBocTH. Hacnencreen-
Hasl ¥ HEHACJIeICTBeHHAs
U3MEHUYUBOCTh. Mou-
dbuKalroHHas U3MEHYH-
BocTh. KomOuHaTuBHAs
Y MyTallMOHHAS U3-
MEHYMBOCTh. MyTanumu.
Tuner myranui. Myra-
TeHHbIE (PaKTOPHI.
3HaueHNE T€HETHKU JUIA
MeIUIMHBL. BriusHue
MYyTareHOB Ha OpTraHU3M
yenoBeka. HacnenctBeH-
HbIe 00JIE3HU YETIOBEKA,
UX MPUYUHBI U IPOU-
JaKTUKa

JI0Ka3aTeIbCTBA POJICTBA
YKHUBBIX OPraHU3MOB Ha
OCHOBE MOJIOKSHUM
T'CHETHKH.

[Tonb3yrorcs
IeHETUYECKOU
TEPMUHOJIOTHEN U
CHUMBOJIMKOM.

Pemaror anemeHnTapHbie
reHeTHYECKHUE 3aJauu.
CocraBisioT
AJIEMEHTAPHBIEC CXEMBbI
CKpEIIMBAHUA.
BEISBISIOT HCTOYHUKH
MYTareHoOB B
OKPYKAIOIIEH CpeIe
(KOCBEHHO).

ITpoBoAST 31€MEHTapHBIE
OMOJIOTUYECKHE
HCCJIEOBAHUS U
JIeNaroT BEIBOJBI Ha
OCHOBE TOJTYYEHHBIX
pEe3yIbTaTOB.
OOBACHSIOT BIUSTHUE
MyTareHOB Ha OPTaHU3M
YeJIOBEKa,
BO3HUKHOBEHHE
HacCJIeICTBCHHBIX
3a00JIeBaHUH, My TaITUH.
YcranaBauBaroT
B3aHMOCBS3b I'€HOTHUIIA
YyeJIOBEeKa U €T0
310pOBbs. OIIEHUBAIOT
3Ha4YEHUE 3]I0POBOTO
o0Opaza >XKU3HU

Kak Hanbouee

3 PeKTUBHOTO METO/1a
NpOPUIAKTUKA Ha-
CJICICTBEHHBIX
3a00J1€BaHHA.
XapakTepusyrT POJib
MEJINKO-TEHETHUECKOTO
KOHCYJIbTUPOBAHHUS JJIS
CHIDKEHUS BEPOSTHOCTH
BO3HUKHOBECHHS




HACJICICTBCHHBIX
3a00JIeBaHUH.

PaboraroT ¢
WJUTFOCTPAIASIMHU
y4eOHUKA.

Pemaror Guosornueckue
3a/1aumu.

HaxoasTt undopmanmio
10 U3y4aeMOU TEME B
Pa3TUYHBIX UICTOYHUKAX,
aHATM3UPYIOT U
OIICHHUBAIOT €€,
UHTEPIPETUPYIOT U
MIPE/ICTABIISIOT B Pa3HBIX
dhopmax (TE3UCHI,
COOOIIICHHE, PEOPTAXK,
aHaJIMTHYCCKas CIPaBKa,
pedepar, 0630p,
nopTdoro). BeImoaHsAI0T
1abopaTOpHEIE,
MPaKTUYECKUE U
HCCIICIOBATEILCKIEC
paboThI O U3yYaeMoi
TEeMe.

PabotatoT ¢
AJIIEKTPOHHBIM
MPUIOKECHUEM

3.6. OCHOBBI CENEKIUN.
buorexHomnorus (2 u)

OCHOBBI CENIEKIIUN: METO-
bl M JoCcTHXKeHus. | eHe-
TUKA — TEOPETUUYECKas
OCHOBA CEJICKITUHU.
Cenekuusi. YueHue

H. 1. BaBumnosa o 1ieHT-
pax MHOroo0pasus u
MIPOUCXOKIEHUS KYJIb-
TYPHBIX PACTEHUM.
OCHOBHBIE METOIBI
CEJICKITUU: THOpUIN3a-
11151, AICKYCCTBEHHBIN OT-
60p. OCHOBHBIC JIOCTHIKE-
HUS ¥ HalpaBJICHUS pa3-
BUTHUSI COBPEMEHHOM Ce-
JIEKIHH.

buoTrexnonorus: nocTu-
YKEHUSI Y IEPCTICKTUBBI

OnpenenstoT NOHATHS,
dbopmupyembIe B X0O€
W3YYEHHUS

TeMbl. OnpenensoT
TJIABHBIE 33]1a4d U
HaIpaBJICHUS COBpeE-
MEHHOM CEJIEKIHH.
XapaxrepusyroT Bkiag H.
. BaBunona B

pa3BUTHE OMOIOTUYECKOM
Hayku. OIleHUBAIOT
JIOCTUKEHUS U
MEePCIIEKTUBBI
OTEYECTBEHHOU U
MHUPOBOU CEJICKIIHHU.
XapakTepu3yrOT METOIbI
CEJIEKIIMOHHOM pabOThI.
CpaBHHMBAIOT MAaCCOBBIN U




Pa3BUTH. I'ennas un-

xenepusi. Knonuponanue.

['eneTnuecku Mmoau-
bunpoBaHHbIE Opra-
HU3MBbI. DTUYECKUE
aCIEeKThl Pa3BUTHUS HEKO-
TOPBIX UCCIICIOBAHUN B
OMOTEXHOJIOTHH (KJIOHU-
pOBaHKE YEJIOBEKA)

WHIUBUTyaJIbHBIA 0TOOD.
Brigensiror
CYIIIECTBEHHBIC TTPU3HAKH
mporecca
HUCKYCCTBEHHOT'0 0TOOpA.
O1eHUBAIOT JIOCTHIKCHUS
U TIEPCTICKTUBHI Pa3BUTHUS
COBPEMEHHOMU
OMOTEXHOJIOTHH.
AHAIM3UPYIOT U
OIICHUBAIOT dTUYECKHUE
aCTIEKTHl HEKOTOPBIX
HCCJICIOBAaHMM B 00J1aCTH
OMOTEXHOJIOTHUH.
PaboraroT ¢
WJUTFOCTPAIlUSIMHU
y4eOHHUKA.

Haxonsat undopmariuio
10 U3y4aeMol TeMe B
Pa3TUIHBIX

HMCTOYHHUKAX,
aHATM3UPYIOT
OIICHHMBAIOT €€,
UHTEPIPETUPYIOT U
MIPE/ICTABIISIOT B Pa3HBIX
dbopmax (Te3ucHl,
COOOIIICHHE, PENOPTAXK,
aHaJUTHYECKas CIIpaBKa,
pedepar, 0630p,
noptdomo).
BeinmonHsroT
MPaKTUYCCKHUE U
HCCJICIOBATEIILCKUEC
paboTHI 1O

M3y4aeMOU TEME.
PabotaroT ¢
AJIIEKTPOHHBIM
TIPHIIOKCHUEM

3akirouenue (14)
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Benenne (1)

BPEMSI)




Pa3znen 1. Bua (19 4)

1.1. Ucropus
DBOJIIOIIMOHHBIX UIEN

(4 9)

Hcropus 3Bomonmnos-
HbIX uaen. Pa3Burne
OHMOJIOTHH B TOIaPBUHOB-
CKHI1 Iepuo1. 3HaueHue
pa6ort K. JIunnes, yuenus
K. b. Jlamapka, Teopun
K. KroBbe. [Ipenmnoceinku
BO3HUKHOBEHUS YUEHUS
Y. lapBuHa.
BOJIIOIIMOHHAS

teopus Y. [lapBuHa.

Ponp sBOMIONIMOHHOM
TEOpUH B POPMUPOBAHUU
COBPEMEHHOU
€CTECTBEHHO-HAYYHOU
KapTUHBI

MHUpa

OnpenensitoT NOHsITHS,
dbopMupyembie B X0/1€
W3YUYCHHUS

TEMBI.

OueHMnBarOT BKJIAJT
Pa3TUYHBIX YYEHBIX B
pa3BUTHE OUOJIOTH-
YECKOU HAYKH.
O1uieHUBaIOT
MPEANOCHUIKU
BO3HUKHOBEHUS YUCHUS
Y. Tap-

BUHA. XapaKTEPUYIOT
COJIepKaHue
ABOJIIOLIMOHHOW TEOPUU
Y. /lapBuna.
CpaBHUBAIOT
ONPENICIICHHYIO U
HEOIPEAECIECHHYIO
M3MEHYUBOCTb,
HWCKYCCTBEHHBIN U
€CTECTBEHHBII 0TOOp,
dhopmbI 60PHOEI 32
CYILIECTBOBAHUE U JICTAIOT
BBIBO/IbI HA OCHOBE
CpaBHEHUSI.

Pabotatot c
WJUTIOCTPALUSIMU
y4ueOHHKa.

PaGoTarot c
AIEKTPOHHBIM
MPUIIOKEHUEM

1.2. CoBpemeHHOE
HBOJIIOIIMOHHOE YUCHHUE

(8 =)

Bun, ero xpurepuu. Io-
IYJISIUHAS. — CTPYKTYP-
Has €AMHUILIA BUIA, €U~
HuIia >Boironuu. CuHTe-
TUYECKAS] TEOPUS
3BOJIIOLIMHU. JIBrOKyLIHE
CHUJIBI SBOJIIOIIMN: MYyTa-
LHMUOHHBIN MIPOLECC, TT10-
MYJISIIUOHHBIE BOJIHBI,
W30JISIUsL, €CTECTBEH-
HBI 0TOOP; UX BIMSIHHE

OnpenenstoT NOHSATHS,
dbopmupyembIe B X0O€
HU3YUYCHUS

TEMBI.

OOBICHAIOT BKJIA
ABOJIFOLIMOHHON TEOPUH B
dbopmupoBaHue
COBPEMEHHOU
€CTECTBEHHO-HAYYHOM
KapThHbI MUpa. Onpe-
JIEJISIIOT KPUTEPHUH BUJIA.




Ha TeHO(OH/ MOMyJIs-
uuu. JIBmoKymum u cra-
OMIIU3UPYIOLIUNA €CTeCT-
BEHHBIN 0TOOp. AanTa-
MW OPTAaHU3MOB K
YCIIOBUSIM OOUTaHUs
Kak pe3yjabTaT
JICUCTBUSIECTECTBEHHOI'O
otbopa.
Bunoobpa3oBaHue kak
pe3yabTaT 3BOJIOLNH.
CnocoOsbl ¥ IyTH BUIO-
o0pa3oBaHUs.
CoxpaHeHne MHOT000pa-
3Us1 BUJIOB KaK OCHOBa
YCTOMYUBOTO Pa3BUTHUS
ouocdepsl. [ 1aBHbIC Ha-
MIPABJICHUSI 3BOJIFOLIUOH-
HOTO Mpouecca. buoio-
TUYECKUN MPOTPECC U
OMOJIOTHYECKUM perpecc.
[IpruurHbI BEIMUpAHUS
BUJIOB.

Jloka3aTenbcTBa
ABOJIIOLINU
OpraHn4€eCcKOro

MuUpa

OnuceiBaroT ocoOel BU1a
o Mopo-
JIOTUYECKOMY KPHUTEPHIO.
XapakTepu3yroT
MOMYJISIIUIO KaK
CTPYKTYPHYIO €IUHUILY
BUJIA U CAVHUILY
ABOJIFOLIMH, IIPOLIECCOB
€CTECTBEHHOTO 0TOOpA,
dbopmupoBanus
MPUCTIOCOOICHHOCTH,
oOpa3oBaHMsI BUIOB.
XapakTepu3yroT
OCHOBHBIE (DaKTOPBI
sBoroIMU. CpaBHUBAIOT
MPOCTPAHCTBEHHYIO U
HKOJIOTHYECKYIO
U30JISIHIO,

(GhOpMBI €CTECTBEHHOTO
oTOOpa U AenaroT BHIBOJIbI
Ha OCHOBE

CpaBHEHHUSI.
XapaKTepu3yroT
OCHOBHBIC aj[anTaIluu
OpPTaHU3MOB K YCJIOBHUSIM
obutanusa. CpaBHUBAIOT
OCHOBHBIE CITOCOOBI

U TIyTH BU1000pa3oBaHus,
OMOJIOTMYECKUM MPOTrpecc
U pPEerpecc  JIeNaroT
BBIBOJIbI HA OCHOBE
CpaBHEHHUSI.

OOBICHSIOT IPUYUHBI
DBOJTIOITUH,
U3MEHSIEMOCTH BHJIOB.
[IpuBoasAT
JI0Ka3aTeNbCTBA POJICTBA
’KUBBIX OPTaHU3MOB Ha
OCHOBE MOJIOKECHUN
HBOJTFOITMOHHOTO YUCHUSI.
Jloka3bIBaloT,

YTO COXpaHEHUE
MHOT000pa3us BUJIOB
ABJISIETCS OCHOBOU
YCTOWYHMBOTO PA3BUTHUSA




ouocdepsl. [IpuBoast
OCHOBHbIE
JI0Ka3aTesIbCTBa
HBOJTIOIUHU
OpraHU4YeCcKOTo MUpa.
Pemator 6Guonornueckue
3a/1aumu.

PabotaroT ¢
WJUTIOCTPAIASIMHU
y4eOHHKaA.

BreimonsstoT
1abopaTOpHEIE,
MPaKTUYECKUE U UCCIIe-
JIOBATEIbCKUE PAabOTHI 1O
M3y4aceMOU TEME.
PaGoTarot c
AJIEKTPOHHBIM
MPUIOKECHUEM

1.3. Ilpoucxoxnenue
»ku3HM Ha 3emiie (3 )

Pa3Butne npexacrasine-
HUI 0 BOBHUKHOBEHUU
)ku3HU. OneiTel . Penu,
JI. Ilactepa. [ unoressl o
MIPOUCXOKICHUH KU3HU.
CoBpeMEHHBIE B3I
Ha BO3HMKHOBEHUE
xu3HU. Teopust OnapuHa
XomnnenHa. YcloxXHe-
HUE )KMBBIX OPTaHU3MOB
Ha 3emJie B IIPOIIECCE IBO-
JIOIU N

OnpenenstoT NOHATHS,
(bopmupyeMBbIE B XOA€
U3YYEHUS TEMBI.
AHaIM3UPYIOT U
OLICHUBAIOT PA3JINYHbIC
TUIOTE3bI IPOUC-
XOXKJAEHUS KU3HU.
XapakTepu3yroT
OCHOBHBIE ITaIlbI
OroIOoTNYECKON
ABOJIIOLIMM Ha 3eMIie.
Y4acTBYIOT B IUCKYCCUU
10 0OCY>KJIEHUIO TUTIOTE3
MPOUCXOXKJICHUS KU3HU U
apryMEHTUPYIOT CBOIO
TOUKY 3penusi. Paborator
C WILTIOCTPALUSAMHU
y4ueOHHKa.

Haxonar undopmanuto
10 U3y4aeMOU TEME B
Pa3IMYHBIX

HMCTOYHUKAX,
aHAIU3UPYIOT U
OLICHHMBAIOT €€,
UHTEPHPETUPYIOT U
MPEACTABIIAIOT B Pa3HBIX
dhopmax (Te3uChl,




COOOIIIEHUE, PETIOPTAK,
aHAJIMTUYECKas CIpaBKa,
pedepar, 0630p,
opT¢oIIHO).

PaGoTarot c
DIIEKTPOHHBIM
MIPIIOKCHUEM

1.4. Ilpoucxoxnenue

YEeJI0BEKa
(4 1)

['mnoTessl mpoucxoxae-
Hus yenoBeka. [lomoxe-
HHE YEJIOBEKAa B CHCTEME
KUBOTHOT'O Mupa (KJacc
MinekonuTaromue, oT-
psn Ipumarsl, pox JIro-
1I1). DBOJIIOIHUS YeJIOBe-
K4, OCHOBHBIE JTaIlbl.
Pacebr uenoBeka. [Ipownc-
XO0KJICHHUE YeJIOBEUE-
cKkux pac. BunpoBoe enun-
CTBO Y€JIOBEYECTBA

OnpenensitoT NoHsTHS,
dbopMupyembie B X0/1€
W3YUYCHHUS

TEMBL.

AHaIM3UPYIOT U
OLICHUBAIOT Pa3INYHbIC
TUIIOTE3bI
MIPOUCXOKICHHUS
YeJI0BEKA.
OnpenenstoT NoJI0KEHUE
YEJIOBEKA B CUCTEME
YKUBOTHOTO

MuUpa.
AprymMEeHTHPOBAHHO
JIOKA3bIBAIOT
MPUHAJJICKHOCTh
YeJIoBeKa K
OIPEICIICHHOU
CUCTEMAaTHUYECKOU
rpynne. BeisBisroT
MIPU3HAKHU CXOJCTBA
3apOJBIIICH YET0BEKA U
TPYTUX
MJIEKOMUTAOIINX KaK
JI0Ka3aTeIbCTBO UX
pOJICTBA.
XapaKTepu3yroT
OCHOBHBIE ATAIbI
aHTPOTIOTEHE3a.
AprymMEHTHPYIOT CBOXO
TOYKY 3pEHHUS B XOJI€
JIUCKYCCHUU TIO
00CYXIEHHUIO TIPOOIEMBI
MPOUCXOKICHHS
YeJI0BEKa.

3HAKOMSITCS C
MEXaHU3MOM
pacooOpa3oBaHus,




oTMeuas

€IMHCTBO
MIPOUCXOXKICHUS pac.
[TpuBonsT
apryMEHTHPOBAHHYIO
KPUTHUKY aHTUHAYYHOU
CYIITHOCTH pacu3ma.
HaxoasTt undopmanmio
10 U3y4aeMOU TEME B
Pa3TUYHBIX UICTOYHUKAX,
aHATM3UPYIOT U
OIICHHUBAIOT €€,
UHTEPIPETUPYIOT

Y TIPEJICTABJISIOT B
pa3HbIX GopMax (TE€3UCHI,
COOOIIICHHE, PEOPTAXK,
aHAJIUTUYECKas CIpaBKa,
pedepar, 0630p,
noptdoamo).

Paborarot c
WJUTIOCTPAIASIMHA
y4ueOHUKa. BeImoyHsI0T
1abopaTOpHEIE,
MPaKTUYECKUE U
HCCIICIOBATEIILCKIEC
paboThI MO M3y4YaeMoit
TeMe.

PaGoTarot c
AJIEKTPOHHBIM
MPUIOKECHUEM

Pa3znen 2. dxocucremsi (1

14)

2.1. Dkonornyeckue
bakTopsl
(34)

Opranusm u cpena.
[IpenmeT u 3a1aun 3K0-
JIOTUH. DKOJIOTHYECKUE
dakTopsl cpeapl (abuo-
THYCCKUE, OMoTHYC-
CKH€, aHTPOIIOT€HHBIE),
WX 3HaUYCHHE B )KU3HU
OpraHn3MoB. 3aKOHO-
MEPHOCTH BIIUSIHUS IKO-
JOTUYECKUX (aKTOPOB
Ha oprasHusMsl. Bzanmo-
OTHOILIEHUSI MEXKy Opra-
HU3MaMu. MeKBUIOBbIE

OnpenenstoT NOHATHS,
dbopmupyembIe B X0O€
U3YYCHUS TEMBI.
OrnpenensitoT OCHOBHBIE
3a1a4d COBPEMEHHOMN
DKOJIOTHH.

PaznnyaroT OCHOBHBIE
TPYIIIBI 3KOJIOTHYECKHUX
(bakTopoB
(abMOTHYECKUX,
OMOTHYCCKUX,
aHTPOTOTEeHHBIX ). OOBsiC-
HSIOT 3aKOHOMEPHOCTHU




OTHOULIEHUS: Tapa3UTU3M,
XUIIHUYECTBO,
KOHKYPEHIUs, CAMOHO3

BITUSIHUSL 9KOJIOTUYECKHUX
(dhaxkTopoB

Ha OpraHU3MBbI.
XapakTepu3yroT
OCHOBHbBIEC A0MOTUYECKHE
(baxTopsl (TEMIIepaTypy,
BJI&JKHOCTbD, CBET).
OnuchIBalOT OCHOBHBIE
onoTudeckue GPakTopsl,
Ha KOHKPETHBIX
npuMepax
JIEMOHCTPUPYIOT UX
3HaueHue. OUEHUBAIOT
POJIb SKOJIOTUYECKUX
(bakTopoB B
KU3ZHENIEATEIbHOCTH
OpraHU3MOB.

[TpuBomsT
JI0Ka3aTelIbCTBa
B3aHMOCBSI3EM
OpraHW3MOB U
OKPYKaIOIIEH CPEIbL.
Pemraror 6uosiorudyeckue
3a/1a4uu.

Haxonst undopmariuio
10 U3y4aeMoOu TEME B
Pa3TUYHBIX
HUCTOYHUKAX,
aHATU3UPYIOT U
OILICHUBAIOT €€,
UHTEPIPETUPYIOT U
MPEICTABIISIOT B Pa3HBIX
dbopmax (Te3ucHl,
COOOIIIeHHE, PETIOPTaK,
aHaJUTUYEeCKas CIIpaBKa,
pedepar, 0630p,
nopT¢oro).

PaboraroT ¢
WJUTIOCTPALIUSIMHU
yueOHHKa.

PaGoTarot c
AJIIEKTPOHHBIM
MPUIOKEHUEM

2.2. CtpyKTypa

Bunosas v npoctpaHcT-
BEHHAas1 CTPYKTypa KO-

OnpenenstoT NOHATHS,
dbopmupyeMbIe B X0O€




AKOCUCTEM (4 u)

cucrteM. [Iumiesble cBA3M,
KPYTOBOPOT BEILIECTB

Y IIPEBpALICHUS SHEP-
TUU B SKOCHCTEMAX.
[IpynuyuHbl yCTOMYHUBOC-
TU U CMEHBI SKOCUCTEM.
Bnusinue yenoBeka Ha
akocucteMsl. Mckycer-
BEHHBIE COO0IIeCTBa —
arpoIEHO3bI

U3YYCHUS TEMBI.
OnpenensroT CTPYKTypy
KOCHCTEMBI
(mpocTpaHCTBEHHYIO,
BUJIOBYIO,
IKOJIOTHYECKYI0). [latoT
XapaKTEPUCTHKY
MPOIyIICHTaM,
KOHCYMEHTAaM,
penyueHTtaM. Beiaensror
CYIIIECTBEHHBIC TTPU3HAKU
AKOCHUCTEM, TIpoIecca
KpyroBOpOTa

BEIICCTB M MPEBPALCHUH
HHEPTUU B IKOCHUCTEMAX.
OOBSCHSIOT IPUIUHBI
YCTOMYHUBOCTU U CMEHBI
HKOCHCTEM.
XapakTepusyloT BIUSIHUE
YeJIOBEKa Ha YKOCHCTEMBI.
CpaBHUBAIOT
HNCKYCCTBEHHBIC U
€CTECTBEHHBIC
HKOCHCTEMEI.

JlenaroT BBIBOJIBI HA
OCHOBE CPaBHEHUSI.
CocraBistor
AJIEMEHTAPHbBIE CXEMbI
NepeHoca BeIIeCTB U
HHEPTUU B IKOCHUCTEMAX
(uenu u ceTn).

Haxonar nndopmaruto
10 U3y4aeMOU TEME B
Pa3TUYHBIX UICTOYHUKAX,
aHATM3UPYIOT
OIICHHMBAIOT €€,
HHTEPIPETUPYIOT

Y TIPEJICTABIISIOT B
pa3HbIX GopMax (TE€3UCHI,
COOOIIICHHE, PENOPTAXK,
aHAJIUTUYECKas CIpaBKa,
pedepar, 0630p,
nopTdomo).

Pemator 6Guonornueckue
3a/1a4mu.




PaGoraroT ¢
WJUTIOCTPALUSAMHU
y4eOHUKA.
Breimonustor
J1a00paTOpHBIE,
MPaKTUYECKUE U
HCCJICIOBATEILCKIE
paboThI O U3yYaeMoi
TeMe.

Pabotarot ¢
AJIIEKTPOHHBIM
MIPIIOKCHUEM

2.3. buocdepa —
riobanpHas 3KOCUCTEMA
(29)

buocdepa — riodanpHast
skocuctema. CoctaB

U CTpyKTypa Ouocdepsl.
VYuenue B. U.
Bepnanckoro o
ouocdepe. Poib

KUBBIX OPTaHU3MOB B
ouocdepe. buomacca
3emuu. buonornueckui
KpyTrOBOPOT BeILIECTB (Ha
npuMepe KpyroBopoTa
BOJIbI U YTJIEPOJIA)

OrnpenenstoT NoHsTHS,
dbopmupyembie B X0€
W3YUYEHHUS TEMBI.
XapakTepu3yroT U
CPaBHHUBAIOT OCHOBHbIE
THUIIbI BEIIECTBA
ounocdepsl.
XapakTepu3yroT
coJiepKaHue yueHus B.
N. Bepuanckoro

o buocdepe, ero BKiIa B
pa3BUTHE OMOJIOTUYECKOU
HayKH.

[TpuBonsT
JI0KA3aTEIbCTBA €IMHCTBA
KUBOU U HE)KUBOU
MPUPOJIbI, UCITONIB3YS
3HaHUA O KPyTrOBOPOTE
BeIleCTB B Onocdepe.
XapakTepusyrT poJib
KUBBIX OPTaHU3MOB

B Ouocdepe.

Breigensaror
CYILIECTBEHHbIC NMPU3HAKU
mpoIiecca Kpyropopora
BEIIECTB U IIPEBPALLCHUN
SHEpruu B omocdepe.
IIprHMMarOT yyactue B
JIUCKYCCHUU TI0 TEME
Beuna mu

ouocdepa?,
apryMEHTHUPOBAHHO
BBICKA3bIBAIOT




cOOCTBEHHOE

MHEHHE.

Haxonsat uadopmanmro
10 M3y4aeMoi TeMe B
pa3IMYHBIX
HUCTOYHUKAX,
aHATM3UPYIOT U
OIICHHUBAIOT €€,
UHTEPIPETHPYIOT U
MIPEICTABIISIOT B Pa3HBIX
dbopmax (TE3uCHI,
COO0O0I1IIeHUE, PETOPTAK,
aHAJIMTUYECKas CIpaBKa,
pedepar, 0630p,
noptdomo).

Pematot 6Guonornueckue
3a/1aqm.

PaGoTarot c
WJLTIOCTPAIHSIMH
y4eOHHKaA.

BreimonssioT
1abopaTOpHEIE,
MPAKTHYCCKHUEC U
UCCIIEIOBATEILCKHE
paboThI O U3yyaeMou
teme. PaboTator ¢
IICKTPOHHBIM
IPHIIOKEHUEM

2.4. buocdepa u
YeJioBeK (24)

buocdepa u yenosek.
['mo6GanbHbIE HKOTOTHYE-
CKH€ MPOOJIEMBI U IyTH
ux pemenus. [locnenct-
BUSI ICSITEILHOCTH YEJO-
BEKA JIJI1 OKPYKAIOIIECH
cpensl. [IpaBuna nmosene-
HUS B IPUPOJHOM CpeJie.
Oxpana npupob! 1 pa-
IMOHAJILHOE UCIIOJIb30-
BaHUE MTPUPOTHBIX

pecypcoB

OnpenenstoT NOHATHS,
dbopmupyembIe B X0O€
U3YYCHUS TEMBI.
AHaNIM3UPYIOT U
OIICHUBAIOT COBPEMEHHBIC
rJ100aabHbIe
AKOJIOTHYCCKUE
pOoOJIEMBI U IyTH UX
pEIICHUS, TIOCTEACTBUS
COOCTBEHHOU
JeSATeTLHOCTH B
OKpYXarolen cpeje; ono-
JIOTUYECKYIO
uH(MOPMAITHIO O
rII00aIbHBIX
DKOJIOTHICCKUX
npoOJieMax, Mmojay4yaeMyo




U3 Pa3HbIX HCTOYHUKOB;
LIEJIEBBIC

Y CMBICJIOBBIE YCTAHOBKH
B CBOMX JICUCTBUSX U
MOCTYIKAaX IO
OTHOILIEHUIO K
OKpYXaroUen cpee.
BriaBurarot rumoressl 0
BO3MOXKHBIX
MOCJEACTBUAX
JIEATEIIbHOCTH YEJIOBEKA B
KOCHUCTEMAX.
AprymMEHTHUPYIOT CBOIO
TOYKY 3pEHHUS B XOJI€
JINCKYCCHM 110
00CYXIEHUIO
HKOJIOTUYECKUX MPOOIIEM.
[IpencraBistoT
pE3yIbTaThl CBOETO
uccien0Banus (MPoeKTa).
OOOCHOBBIBAIOT MpPaBUJIA
ITIOBEJICHUSI B IPUPOTHON
cpene.

PackpbiBatoT mpo0sieMbl
palMOHAILHOTO
MPUPOIOTNIOIb30BaAHUS,
OXpaHbl TPUPOJIBIL:
3alIUTHI OT 3arpsA3HECHUM,
COXpaHEHHUS
€CTECTBEHHBIX
OMOTeOIIeHO30B U
MaMsITHUKOB IIPUPO/IbI,
obecrieueHue
MPUPOIHBIMU PECYpCaMu
HaCEeJICHUS

TJIAHETHI.

Haxonst undopmariuo
10 U3y4aeMOU TEME B
Pa3JIMYHBIX UCTOYHUKAX,
aHAJM3HUPYIOT U
OIICHUBAIOT €€,
UHTEPIPETUPYIOT U
MPEACTABIIAIOT B PA3HBIX
dbopmax (Te3ucHI,
COOOIIICHHE, PENOPTAXK,




aHaJUTUYeCKas CIIpaBKa,
pedepar, 0630p,
opT¢oIIHO).

Paboraror ¢
WJUTFOCTPAIlUSIMU
y4eOHUKA.

Pemraror ononoruyeckue
3a1a4H.

Brimmonssior
1abopaTOpHEIE,
MPAKTUYECKUE U
HCCIIEI0BATEIbCKUE
paboOTHI 10 U3yYaeMou
teMe. Paboraror ¢
AICKTPOHHBIM
MIPUIIOKCHUEM

3akiouenue (14)

Pe3epBHoe Bpemst — 3 4




