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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS YYEBHOI'O ITPEIMETA

B coorserctBuM ¢  TpeGoBaHmsiMu ~ PemepanbHOrO rocyJapCTBEHHOIO
00pa3oBaTeNbHOTO CTAaHAapTa cpeaHero (MOTHOro) o6mero oOpa3oBaHus K
pe3ynbTaTaM OCBOCHHs OCHOBHOH 00pa3oBaTelIbHON MPOrpaMMbl K OKOHYaHMIO 11
Kjlacca y ydamuxcs HeoO6xoauMo chopMHpOBaTE MHUPOBO33PEHHE, OTBEYAOIee
COBPEMEHHOMY YpPOBHIO pasBUTHI HAayKd M OOINECTBEHHON IPaKTUKH,
o0lIeyenoBeYeCKUM LEHHOCTSM U WIeajaM TIpaXKJaHCKOro OGIIEeCTBA; OCHOBEI
CaMOpa3sBUTHA M CaMOBOCHHUTAHHs;, HABBIKHM COTPYJHHYECTBA CO CBEPCTHUKAMH,
ACTBMH MJIAIIEr0 BO3pacTa, B3POCIHBIMM B 00pa30BaTENbHOM, O0OIECTBEHHO
IIONIE3HOM,  y4eOHO-HCClIeIOBAaTeNbCKON, IPOEKTHOM W JPYrMX  BUAX
JIeATeIbHOCTH.

IIIKONBHMKHE MOJDKHBEI OCBOMTH MEXIPEIMETHBIE MOHATHA H YHHBEPCAIBHEBIE
y4eOHbIe NeHCTBUSA M HAYYUTBCS MX HMCIONB30BaTh B y4eOHON M MO3HABATENBHOM
JEATeNIbHOCTH, a TaKKe yMeTb (DOPMUPOBATH U PeaM30BHIBATE MHIUBUIYAIbHEIE
o0pa3oBaTeNbHbIE TPAEKTOPHH.

JIH4HOCTHBIE Pe3yabTaThI .
e (GopMHupoBaHHE COOCTBEHHOM MO3UILKM 110 OTHOIIEHHIO K 6HOIOrHIeCcKOH
MHGOPMAITUH, IOTy4aeMOM U3 Pa3HbIX HCTOYHUKOB; -
® TOTOBHOCTH M  CIIOCOOHOCT K 00pa3oBaHHIO, B TOM  YHCIE
caM000pa30BaHUIO, Ha MPOTHKEHUH BCEH KU3HHU;
® CO3HATENbHOE OTHONIEHHE K HeNpephIBHOMY OOpa30oBaHHIO KakK YCIOBHIO
YCHEIMHON NMPO(PEeCcCUOHATIBHON 1 00IIeCTBEHHOM NeTENbHOCTH.
JlocTikeHre JTUYHOCTHBIX Pe3yNIbTATOB OLIEHMBAETCS Ha KAYeCTBEHHOM YPOBHE
(6e3 ormerok). CHOpMHUPOBAHHOCTE METANPEMETHBIX U NPEIMETHBIX YMEHHit
OLleHMBaeTCs B Oalnax Mo pesynpTraTaM TEKyIIEero, TEMaTHYeCKOTO M HMTOrOBOTO
KOHTPOJISL, a TaKXKe M0 pe3ylbTaTaM BBINOIHEHUS TabOpaTOPHBIX U MPAaKTHIECKHX
pabor.

MeTanpenmeTHsbIe pe3yabTaThl

® OBJaICHUE  COCTAaBIIOIIMMH  IIPOGKTHOM U  HCCIENO0BaTEIbCKOM
OESATETBHOCTH II0 M3Y4EHHIO OOIUX OHONIOTMYECKHX 3aKOHOMEPHOCTEM,
CBOMCTBEHHBIX KUBOU IPUPOJIE;

® yYMEHHE CaMOCTOSATENIEHO ONPENeNATh e U COCTABIATH IIJIaHbl;

® CIOCOGHOCTH  CaMOCTOSITENBHO  OCYLIECTBIATH, KOHTPOJNUPOBATE |
KOPPEKTHPOBAaTh y4eOHyI0 U BHeyueOHyIO (BKIIOYAs BHEIIKOIBHYIO)
JeATENBHOCTD; BEIOMpATh yCIIENIHbIe CTPATErHH B Pa3IMYHBIX CUTYalHsX;

® yMeHUe OCYILECTBISITH CaMOCTOSTENbHYIO MH(POPMaIUOHHO-
IIO3HABATENIbHYIO JEATENIbHOCTh, BKIIOYas YMEHHE OpUEHTUPOBATHCA B
Pa3sIMYHBIX MCTOYHMKAaX UHOOpPMALMHM, KPUTHYECKH OIEHHUBATh U
HUHTEPIPETUPOBATH HHPOPMALIUIO, ITOyYaeMyIO U3 Pa3IHYHBIX HCTOUYHHKOB.



IIpexmernsnie pesyabTaTs

BeinmyckHHK Ha 6a30BOM ypOBHE HAYYHTCH:

- PacKpelBaTh Ha MOpUMepax poik OHONOrMM B  (HOPMUPOBAHUM
COBPEMEHHON Hay4yHOM KapTHHBI MHPa W B NPAaKTHYECKOH NeATEeTLHOCTH
IO,

— IIOHMMAaTh M ONHUCHIBATH B3aMMOCBS3b MEXIY €CTECTBEHHBIMHU
HayKkamu: Ouonorued, (u3MKOH, XHMMEH; YCTaHABIMBATH B3AUMOCBS3b
NIPHPOHBIX SBIICHUI;

- TIOHMMAaTh CMBICII, Pa3iM49aTh U ONUCHIBATH CUCTEMHYIO CBSI3b MEXILY
OCHOBOIIOJIATAIOLIUMHU OMOJIOTMYECKUMH TOHATHAMH: KJIETKA, OpraHHu3M,
BHJI, 9KOocUCcTeMa, OHocdepa;

— HCIIONB30BaTh OCHOBHEIE METOJBl HAYyYHOTO IO3HAHHS B y4YEOHBIX
OHONOTHYECKUX HCCIENOBAHIAX, IIPOBOAUTE IKCIIEPUMEHTHI 10 H3YISHHIO
OHONOTHYECKUX  OOBEKTOB W SBICHWHM, OOBACHATE  pEe3yIBTATHI
3KCIIEPUMEHTOB, aHAIM3UPOBATh UX, (GOPMYITHPOBATH BEIBOIEL;

- (GopMynHMpoOBaTE  THIOTE3l Ha  OCHOBAaHMM  IPEJIOKEHHOM
Oronoruyeckolt HGOPMAINY U IIPeIararTh BApUAHTE IIPOBEPKH THIIOTES;
— CpaBHUBATh OMOJOrMYECKHE OOBEKTHI MEKIY COOOM IO 3aJaHHBIM
KPUTEPHSM, NeJaTh BEIBOABI M YMO3aKIIOYEHUS Ha OCHOBE CPaBHEHUS;

- 00OCHOBBIBATE EIMHCTBO JKMBOM M HEXUBOH IIPUPOJEI, POICTBO
’KMBBIX OpPTaHU3MOB, B3aMMOCBS3M OPraHM3MOB H OKpY’KaroIei Cpelsl Ha
OCHOBE OGHOIIOTHYECKUX TEOPHIA;

- IPUBOAMUTH MPHMEPHI BELIECTB OCHOBHBIX TIPYII OPraHAYECKUX
COCTUHEHHI KIETKH (OENKOB, KHUPOB, YIIIEBOAOB, HYKIEMHOBEIX KHCJIOT);

— pacro3HaBaTh KJIE€TKH (IIPOKAapHOT W OJYKapuoOT, pacTeHHd u
KMBOTHBIX) TI0  ONHCAHHMIO, HA CXEMAaTHYECKUX  M300PaKEHHUAX;
YCTaHABIUBATh CBA3b CTPOCHHS U (QYHKUHMHA KOMITOHEHTOB KJIETKH,
000CHOBEIBaTH MHOT0OOpasye KIEeTOK;

- pacno3HaBaTh IOMYNALMIO U OHONOTHMYECKHH BHI II0 OCHOBHBEIM
[IpU3HAKaM;

- OIKCHIBATH (DEHOTUI MHOTOKJIETOYHBIX PACTEHUN M >KMBOTHBIX IO
MOP(}OTIOIHIECKOMY KPUTEPHIO;

~ OOBACHATE MHOrooOpasde OpPraHW3MOB, IPUMEHSS SBOIOLMOHHYIO
TEOPHIO;

- KJIaCCU(UIMPOBATh OMOIOTHYECKHe OOBEKTHI HA OCHOBAHMM OJHOTO
UM HECKOJNBKHMX CYNIECTBEHHBIX IPU3HAKOB (THIBI ITHTAHMS, CIIOCOOLI
OBIXaHUS U Pa3MHOXXEHHs, 0COOEHHOCTH Pa3BUTHS);

- OOBACHATH IPUYKHBI HACIIE[CTBEHHBIX 3200 /1€ BaHHIA;

~ BBIBJIATE HM3MEHYMBOCTH Y OpPraHU3MOB; OOBSICHATH IIPOSBIECHHE
BUJIOB M3MEHYMBOCTH, MHCIONB3Ys 3aKOHOMEPHOCTH HW3MEHYHMBOCTH;
CpaBHHBATh HACJIEICTBEHHYIO U HEHACIEICTBEHHYIO H3MEHYHBOCTE;

— BBIABIIATE MODP(OJIOTHYECKHEe, (GH3HOIOIMIECKHE, ITOBEIEHYECKUE
ajanTaldyd OPraHU3MOB K cCpelne OOWUTaHUS U JEMCTBUIO 3KOJOTMYECKHX
(hakTopoB;



— COCTaBIIATh CXEMBI IIEPEHOCA BEIIECTB U SHEPIUH B IKOCHCTEME (LIeIH
NIUTaHUSA);

- IPUBOLUTH JI0Ka3aTelbCTBa HEOOXOIUMOCTH COXpaHEHHUs
6uopazHOOOpasus s YCTOHYMBOIO Pa3BUTHS M OXPaHBl OKPYKAIOIIEH
Cpenbl;

- OILIEHMBATH IOCTOBEPHOCTh OHOIOrNYecKoi uHpOpMAaIIH,
IIONlyYeHHONM M3  pasHBIX HCTOYHUKOB, BBIIENATH HE0OXOIUMY¥O
MHGOPMAIIIIO IS MCIOJB30BAHMS ¢ B YueOHOM NesSTenbHOCTH 1 pelLeHun
IIPaKTUYECKHX 3a/1a4;

- OpEACTaBIATE OHONOrMYECKYI0 HHDOPMALMIO B BHIE TEKCTa,
Tabnuupl, rpaduka, JUdarpaMMbl W eJaTh BBIBOJIbI Ha OCHOBaHUHU
IIPEJCTABICHHEIX JaHHbIX;

- OLIEHUBATH POJIb JOCTHIKEHUN FeHETHKH, CeJIEKIUU, OMOTEXHOIOTHH B
MPaKTUYECKON IEATENFHOCTH YeT0BeKa U B COOCTBEHHOM JKI3HI,

- OOBSICHATE HETAaTHBHOE BIUSHHE BEIIECTB (AIKOrOJs, HUKOTHHA,
HapKOTHYECKUX BEIECTB) Ha 3apOAEINIEBOE PA3BUTHE YETIOBEKA,

- OOBACHATH IIOCIECTBHS BIUSAHUA MYTaTSHOB;

— 0OBACHATE BO3MOXKHBIE PUYHMHBI HACIEACTBEHHBIX 3260TeBAaHMIA.

Boinycknuk na 6a3060m yposre nosyuum 603moMHcHOCHb HAY4UMBCA:

- dasamv HayuHoe 0bvACHeHue buonozuveckum gaxmam, npoyeccam,
AGNEHUAM,  3AKOHOMEPHOCMAM,  UCNONb3YA  Ouolozudeckue  meopuu
(knemounyio,  260MOYUOHHYIO),  yueHue o  buocgepe,  3aKoHwI
HACIeOCMEEHHOCU, 3AKOHOMEPHOCIIU USMEHYUBOCTU;

~ Xapakmepu306amo cospemMeHHble HanpasieHUs 8 pazeumuy GUONO2UU;
OnUCel6ame  UX  BO3MOJCHOE  UCNONb306AHUE 6  NPAKMUYECKOl
OdeamenvbHoCmu,

- CpasHUueams cnocobwl 0eneHus Kiemku (Mumos u metios);

—  pewams 3a0auu na nocmpoenue ¢pazmenma emopoii yenu JHK no
npeonodicenHomy gpazmenmy nepeoii, uPHK (MPHK) no yuacmxy JJHK;

- pewiamov  3a0auu  Ha onpedeleHue KOIUYECMEA XPOMOCOM 8
COMAMUYECKUX U NONOGLIX KNEMKAX, A MAKHCe 8 KIemKax nepeo Hauaniom
Oenenus (Mello3a uny Mumosa) u no e20 OKOHYAHUU (018 MHO20KNEMOYHBIX
Op2aHu3Mo8),

- pewiamo 2eHemuyeckue 3a0a¥u HA MOHO2UOPUOHOE CKpeujusaHue,
COCMABNAMb CXeMbl MOHO2UOPUOHO20 CKPEUWUBAHUS, NPUMEHASL 3AKOHbL
HACNIEOCMEEHHOCMU U UCNONb3YA  BUONOSUMECKYIO  MEPMUHONOZUIO U
CUMBONUKY,

—  YCmawaenueamv mun HACNEO006AHUA U XAPAKMED NpOSENeHUs
NPUSHAKA  NO  3A0aHHOU  cXeMe POOOCNOBHOU,  NPUMEHAS 3aKOHbL
HACNIe0CMBEHHOCU;

— oyenusamo pesynemamol 63aUMOOCUCMBUS Yel08EKA U OKPYIHCaIoujel
Cpedbl,  NPO2HO3UPOBAMb  E03MONCHBIE NOCIEOCMBUS  OesMEeNbHOCHI



Yenoeeka Ons CYyuecmeo8anus OMOEnbHblX OUONOZUYECKUX 06BLEeKmoe u
Yenblx nNPUpoOoHvIX co0bwecms.

COJEPXAHHUE YYEBHOI'O ITPEIMETA
Brenenne
Mecto xypca «OOmas GHONOTHS» B CHCTEME €CTECTBEHHO - HaydHBIX
JUCUMIUIMH, a Takke cpemd Omonmormyeckux Hayk. Llenmp um 3amaum Kypcea.
3Ha4yeHne mpeaMeTa I OHUMAHUS €IMHCTBA BCETO JKHBOTO, B3aAMMOCBS3H BCEX
Jacreit 6uochepsr 3eman. Cucrema xuBoii npupoas!. IlapcTpa KuBO NIPAPOIBI.

Tema 1.1 : :
KPATKAS UCTOPUSA PASBUTHUSA BUOJIOI'MM (1 1)

CrpyxTypa 6uonorum xak Hayku. Buonorudeckue Hayku o hopMe M CTPOCHHN
opranu3moB.  CucremaTuka. OBONIOLIMOHHOE  ydeHwe. Kiaccubukamnus
OHONOTUYECKUX HayK. DTalbl pa3BUTHS OHOTOTHHA.

Hemoncrpanusa. Buorpaduu u mnoprpersl (u306paxkeHHs) YJYEHBIX, BHECIIHX
BKJIaJl B CTAHOBJIEHUE ¥ Pa3BUTHE OMOJIOTHH KaK HAYKH.
I[TPEAMETHBIE PE3VJIbTATHI OBYUEHUA
Yyammuecs qoIKHBI 3HATh:
® ompejeieHre OMOIOTUHU KaK HAYKH;
® OCHOBOIIOJIOKHUKOB OMONOrMM KaK HAyKH, OCHOBOIIOJIOKHUKOB HAay9HOM
(3amagHO¥) MeTULIUHEL, aHATOMUY, PU3HONOTHY;
co3zaTenel KIeTOYHOM TeOpUH;
® co3JgaTelned COBPDEMEHHOIO 5SBONIOLMOHHOTO YYEHMS M 3Talbl  €ro
CTaHOBJICHHS;
® KIAaCCU(QHKALUIO OHOIIOTHIECKUX HAYK.
VYyamuecs T0JKHBL YMETh:
® OLICHWBATh BKJIAJ OTIENIbHBIX YIEHBIX B PA3BUTHE OHOJIOTHH.
Tema 1.2
CYIIHOCTH )KW3HU U CBOMCTBA JKHBOI'O (1 1)

Onpenenenne xu3HU. XUMHUYECKHH COCTAB U KIIETOYHOE CTPOEHHE OPraHU3MOB,
Hacemsomux 3emmo. OOMeH BeImeCTB M CaMOpPEryJslus B OHOJOTHYECKHX
cucremax. CaMOBOCIIpOU3BEIEHHUE;

HaClIeZICTBEHHOCTh ¥ M3MEHYMBOCTh KaK OCHOBA CYIIECTBOBAHHS JKUBOM MaTEPHH.
Poct u passutHe. PasnpakxumocTs. PUTMHYHOCTE POLIECCOB KHU3HENEATENEHOCTH.
JIMCKPeTHOCTE U 1IEIOCTHOCTS.
HemoncTpanus. CBoiicTBa )XKHBOTI0 (aHUMALAS).
ITPEAMETHBIE PE3VJIbTATEI OBYUYEHUA
VYyamuecs D0KHBI 3HATE:

® OIpeaelIeHHe XU3HH;

® CBOMCTBA )XMBBIX CHCTEM.

e Vwyamuecs JOJDKHBI YMETE:

® 1aBaTh OMNpeAesIeHUE KU3HHU,




® TMPUBOJWTE IIPUMEPHI IPOSBIIEHUM CBOMCTB XUBOTO.

METAITPEJIMETHBIE PE3VJIbTATEI OBYUEHU A
e VYwuyamuecs JOMKHBI YMETh:
paborars ¢ y4eOHHKOM, COCTaBIATH KOHCIIEKT naparpada;
pa3pabaTeIBaTh IIaH-KOHCIEKT TEMbI, HCIIONIB3Ys Pa3Hble HCTOYHUKH
UH(pOpMaInH;
TOTOBUTH YCTHEIE COOOMIEHN U pedepaTsl Ha 3aJaHHYIO TEMY;

® II0JIB30BAaTHCS MMOMCKOBBIMH cucteMaMmu MHTepHeTa.
Tema 1.3
YPOBHM  OPTAHM3AIIMA JXKWBOM MATEPAHW. METO/BI
BHOJIOI'UH (1 49)

YpoBHY OpraHu3almy )XUBOM npupoxsl. Mepapxus yposHeit. MeToIbI O3HAHUS
YKUBOY IIPUPOIEI U UX OCOOEHHOCTH.
JeMoHcTpamus. YPOBHY OPraHU3aluy XKHUBOH MaTepuu (aHUMAIIH ).
ITPEAMETHBIE PE3VJIbTATHI OBYUYEHU A
Vyamuecs qoKHbI 3HATH:

® YPOBHM OpPraHU3ALUH XKUBOH IPUPOJIEI;

® MEeTOJBI II03HAHMS )KUBOW PUPOIHL.
VYyamuecs JOIDKHBI YMETS:

® pacnpenenATs YPOBHH OpraHHM3alUH XUBOH IPUPOIBEI B COOTBETCTBHM C MX

Hepapxuen;

® TPUBOIUTE IMPUMEPHI IIPOSABICHUN CBOMCTB )XMBOI'0 HA Pa3HBIX YPOBHIX.

OcuoBuple mnoHATHA. buonorwsa. JKusae. OCHOBHBIE OTIHYHS IKUBBIX
OPraHM3MOB OT OOBEKTOB HEXUBOM NpPUPOALI. YPOBHH OpraHM3al[Mé >KMBOH
marepud. OOBEKTHI M MeTonbl M3ydeHus B Guonoruu. Muoroo6pasme >XHBOTO
MHpa.
MesxnpeIMeTHEIE CBS3H
Heopraauyeckas xumus. Xumudeckue sjieMeHTs! [lepuonudeckoii cucrems! J. H.
Menneneesa u ux ocHOBHbIE cBoHcTBa. Opranudeckas xumus. OCHOBHBIE TPYIIIEI
OPTaHUYECKUX COSTUHEHMIM.
METAITPEJIMETHBIE PE3YJIbTATEI OB YUEHU A
VYyamuecs 10HKHBL yMETh:

e paboTaTh C pa3HBIMH HCTOYHHKAMH MH(GOPMALIAH;

® II0JIb30BaThCs IOMCKOBBIMU cucTeMaMu MHTepHeTa.

Tema 2.1
HCTOPUS U3YYEHUS KJIETKHA. KIIETOYHAS TEOPHSI (1 )

Krnerka xak CTpyKTypHas M GYHKIMOHATbHAs €IMHMIA XHMBOro. Mcropus
u3ydyeHus  kimetkd. [IpokapmoTmueckas M 3yKapHOTHYECKas  KIETKH.
[punuunuanbHas cxema CTpoeHHs KieTku. KieToyHas Teopus M €e OCHOBHBIE
IIOJIOYKEHUS.

Memoncrpanms. IlpuHuMNuaneHBIE CXEMBI  YCTPOMCTBA  CBETOBOIO M
DNEKTPOHHOr0 MHKpockonoB. Moxemn kneTkd. Mukpornpenaparbl —KJIETOK
PacTeHHH, J)KUBOTHBIX U OJHOKJIETOYHBIX



rpu6oB. Matepuansl, paccKasblBaronue 0 GHOrpaduIX YIEHBIX, BHECIINX BKIAJ B
pa3sBUTHE KIIETOYHOH TEOPHH.

IIPEIMETHBIE PE3YJIbTATBEI OBYUYEHU S

Yyamuecs qOKHEI 3HATH:

® NPUHUUNHATBHYIO CXEMY CTPOEHMs KJIeTKH (IU1azMaThdecKast
MeMOpaHa, IUTOIIIa3Ma, TeHeTHIECKUM anmapar);

® MHOrooOpasue NMPOKapPHOT;

® MHOroo0Opasue 3yKapHoT;

® 0COOEHHOCTH KIETOK OJXHOKIETOYHBIX X MHOTOKJIETOYHBIX OPTaHH3MOB;

® 0COOEHHOCTH PaCTHUTENBHBIX M )KUBOTHBIX KJIETOK,

® TOJIOXKEHHA KIETOYHOM TEOPHUU CTPOCHUS OPraHU3MOB.

Yyampecs TOJKHBI YMETh:

® paboTaTh CO CBETOBEIM MHUKPOCKOIIOM;

® ONMCHIBATE OOBEKTHI, BUIUMBIE B CBETOBOM MUKPOCKOIL.

OcHosuble monaTus. Kietka. L{uronorus. IIpokapuoTsl: 6aKTepuy i CHHE3EeHbIe
Bojopociu  (uuaHoGakTepum). DykapuOTHYecKas KIeTKa; MHOroobpasue
OYKapuoT, KICTKM ONHOKIETOYHBIX M  MHOTOKJIETOYHBIX  OPraHH3MOB.
OcobGeHHOCTH pacTUTENBHOM M JKUBOTHOM KIeTOK. IlONOXeHHsS KIeTOYHOM
TEOPHH.

Tema 2.2

XUMHYECKHUHN COCTAB KJIETKH (1 u)

ONEeMEHTHBIH COCTaB KJIETKH. PaclpoCTpaHeHHOCTh 31E€MEHTOB, MX BKIAX B
0Opa3oBaHKe XXUBOH MaTepPHU U OOBEKTOB HEXMBOM NPUPOABL. MaKpoaIeMeHTH,
MHKPOSIIEMEHTBI,  yJIbTPaMHUKDO3JIEMEHTHl; HMX BKIag B  00pa3oBaHue
HEOPraHWYECKUX M OPraHUYeCKUX MOJIEKYJI )KHBOIO BEIIEeCTBA.

HMemoncrpanus. Cxema (ouarpamMma) pacrpezeieHds XAMAYECKHX 3JIEMEHTOB B
HEXXMBOM M JXMBOM IIpUpPOLE.
ITPEAMETHBIE PE3VJIbTATBI OBYUEHU A
Vyaniyecs OOIKHEI 3HATH:
® MakKpo- ¥ MHKDOSJEMEHTEI, BXOJAIIME B COCTaB JXUBOTO, M HX pPOIb B
OpraHu3Me.
VYyamuecs OOKHEI YMETh:
® XapaKTepu30BaTb (YHKUMOHAIBHYIO pOJb OTHENBHBIX XHUMHYECKUX
3JIEMEHTOB B KIIETKE.
OcHoBuple  noHATHA.  OpraHoreHB,  MaKpO3JIEMEHTBl, MMKPOIJIEMEHTEHI,
YJIBTPaMHUKPOITIEMEHTEI.
Tema 2.3
HEOPITAHMYECKHE BEIIECTBA KJETKH (1 4)

Heopraanyeckue MoneKynbl )KHBOTO BEINECTBA: BOJA, XMMUYECKUE CBONCTBA U
Guonorudeckass ponb. Colu HEOPraHWYECKMX KHCIOT, X BKIal B oOeclieueHue
IIPOLIECCOB JKHU3HENEATENBPHOCTH U IOAJNEpKaHHe roMeocTasa. Pojak KaTHOHOB U
AHMOHOB B 00ecIleueHIH IPOLECCOB XU3HeneITeNsHOCTH. OCMOC ¥ OCMOTHYECKOE
JaBJIEHUE; OCMOTUYECKOE IIOCTYILUIEHUE MOJIEKYI B KJIETKY.



IIPEJIMETHBIE PE3VJIbTATBI OBYUYEHUA
Vyammuecs NOJKHEI 3HATE:

® XHMMUYECKHE CBOMCTBA U GHOIOTWIECKYIO POJIb BOMIKI;

® PpOJIb KATHOHOB ¥ aHHMOHOB B 00€CIIeYeHUH MIPOLECCOB )KU3HEAEITEIbHOCTH.
VYyamuecs JOMKHEI yMETS:

® OOBACHATH IPHYMHEL 0COOBIX CBOHCTB BOIBL.
OcHoBHble monsTHs. CBolicTBa BoABl. MuHepanbHble comu. ImapoduabHbE U
ruapodoOHbIe BEIECTBA.
Tema 2.4
OPTAHUYECKMUE BEIIECTBA. OBIIIASI XAPAKTEPUCTHUKA.
JIMIIAABI (1 9)

Opranndeckue MoneKkynmbl. HHU3KOMOJEKY/IspHEIE ¥ BBICOKOMOJEKY/IPHEIE
coenuHeHus. Jlunumap!: cTpoeHue, KnaccHUKaIUsg U GHOTOrHIecKas poib.
[IPEIMETHBIE PE3VJIbTATHI OBYUYEHUA
Yyammecs [OJDKHBI 3HATh:

® TPUHIUIEI CTPYKTYPHON OpraHu3aluy u GyHKIUH JTAIHL0B.
VYyamuecs JOMKHBI YMETh:

® XapakTepu30BaTh QPYHKIIMH JTUIIHIOB.
OcnoBHele nmouATHA. JInnuasl. JIUMOUIEL. He¥iTpaibHbIe )KHUPEI.
Tema 2.5
OPTAHUYECKME BEIIECTBA. YIJIEBO/JBI. BEJKM (1 4)

Yrmesomsl:  cTpoeHme u  Ouonormdeckas poib. MoHOcaxapHmbl M
TOJIFCaXapHIbI.
benku — Ouomoruyeckue HONMMEpPHI, MX CTPYKTypHas opraHmsamus. OyHKIMH
OenKoBEIX MoneKyl. benku-pepmenTs.

CrpykTyps! Genka: HepBHYHAs, BTOPUYHAS, TPETUIHAS, YETBEPTHIHAS.
JleHaTypanus u peHaTypauus OeiIKoB.
HMemoncrpauus. O6beMHBIE MOJENM CTPYKTYPHON OpPTaHU3AIMH OHOJIOTHIECKHX
IIOJIMMEPOB — OEJIKOB.
IMPEAMETHBIE PE3YJIbTATBI OBYYEHU
Vyammuecs qOMKHEI 3HATD:

® IIPUHLMIIBI CTPYKTYPHOM OpraHU3alvi U QYHKIUH OEJIKOB U YIJIEBOIOB;

® KJIACCUDUKAIUIO YIIIEBOIOB.
VYyamuecs JOIKHBI YMETh:

® 00BACHATH NPUHIIUII AEHCTBHS (PEPMEHTOB;

® XapaKTepu30BaTh QYHKIUH OENKOB U YIIIEBOIOB.
OcCHOBHBIE MOHSATUA. YTIEBOIEL Momnocaxapunel, MoIUcCaxapumibl. benxu.
bronornyeckue nomuMepel.

Tema 2.6
OPTAHUYECKHME BEIHIECTBA. HYKJIEMHOBBIE KUCJOTBI (1 v)
JHK — Monexynsr HacnenctBenHoctd. Pemymmmkammsa JIHK, repenaya

HACJIeICTBEHHOW MH(OpMallMM M3 TIOKONEHHWS B IOKoJeHue. Ilepenaua



HaCNEeACTBEHHOH HHQOpMalMy H3 sApa B UUTOIUIasMy, TpaHckpummusa. PHK:
CTpyKTypa u ¢yHkuun. MHdopmManronnsle, TpancIopTHEIE, pubocomansusie PHK.
Hemoncrpanns. O6beMHBIE MOJIENH HYKIEMHOBBIX KHUCIIOT.
ITPEAMETHBIE PE3VJIbTATEI OB YUEHUA
Yyanmmecs TOKHEI 3HATE:
® TNPUHIMIEI CTPYKTYPHOX OpPraHu3alyy U QYHKIMY HYKIEUHOBBIX KUCIIOT;
® CTPYKTYPY HYKJIEMHOBBEIX KHCIIOT.
Yyamuecs TOKHEL YMETB:
® XapaKTepH30BaTh QYHKIMU HYKIEHHOBBIX KHCIIOT;,
® pasnuyaTh HykienHossle kucnots! (JJHK u PHK).
OcroBHble nousTus. HykiensoBble KUCIOTH. Pemmkanus I[H[( Tpanckpunus.
Hyxneotun. KoMmmniemeHTapHOCTS.
Tema 2.7
IYKAPHOTHYECKAS KJIETKA. IUTOILIAZMA. OPTAHOM/BI (1 1)
OykaproTudeckas Kierka. Ilmasmatudeckas MeM6paHa H ee  (yHKIU.
Iuronnasma sykapuoTuueckoii knetki. OpraHouIs! MATOMIA3ME]L, HX CTPYKTYpa U
¢ynxnmn. Knaccudukanus opranounos. Ilurockener. BKIIOYeHNS, MX 3HAYECHUE U
poJIb B MeTabonmu3Me Ki1eTok. OCoOOEHHOCTH CTPOEHUS PaCTUTENBHOM KIETKH.
Aemoncrpauus. Moznenu xietku. CXeMbl CTPOEHUS. OPraHOUIOB PACTUTEIBHOM U
JKABOTHOM KJIETOK.
JIabopartopHsle u npakTdeckue paboThl
Opranowzs! KneTKy (BEPTYalbHO C OMOIIBI0 MyIbTUMEIHHAHOTO TIPHIOKEHHSI K

y4eOHUKY).
IIpuroToBnexue 1 onucaHue MUKPOIIPENApaToB KIETOK pacTeHHI.

I[TPEAMETHBIE PE3VJIFTATHI OBYUYEHU S
VYyammecs DoIKHbI 3HATH:

® CTPOEHHE 3yKapUOTHIECKOM KIIETKY;

® 0COOEHHOCTH PaCTHTENBHBIX H XMBOTHBIX KIETOK;

® KJIACCU(PHUKALMIO OPraHOUIOB KIETKH.
Yyaniuecst JOMKHBI YMETh:

® XapaKTepu30BaTh QYHKLUH OPraHOUIOB;

® OIpenensiTh 3Ha4eHHe BKIIOYEHUI.
OcHoBHble mOHATHA. OJyKapHoTHuecKas KieTka. [liasmaTwueckas MeMOpaHa.
Oprasouzsl LIATOIIa3MBI. Hemembpannsle, OolHOMeMOpaHHBIE 5
IOBYyXMeMOpaHHbIE OpraHOMAbL. BKiroueHus. '

Tema 2.8
KUIIETOYHOE SPO. XPOMOCOMBI (1 4)
Kneroynoe sApo — ILEHTp YIpaBieHHs KU3HENEATEIBHOCTHIO KIIETKH.

CTpyKTypBl KJIETOYHOTO s1pa: siaepHas 060N0YKa, XpOMAaTHH (TeTepOXpPOMATHH),
AnpbIKo. XpoMmocoMmsl. KapuoTui.
ITPEAMETHBIE PE3VJIbTATBI OBVUEHM
VYyamuecs TOJDKHEI 3HATE:
® cTpoeHue U QYyHKLUMHU sAIpa;



® 3HaY€HHE NOCTOSHCTBA YHCNIA ¥ POPMEI XPOMOCOM B KIIETKE.
Vuaamuecs TOMKHBEI yMETS:
® OIHUCHIBATh M'eHETUYECKUH amapar KIeTOK-3yKapHoT;
® ONMCHIBATE CTPOEHUE H QYHKIIHH XPOMOCOM;
¢ J1aBaTh ONpeJeNeHre KapHOTHIIA H XapaKTepU30BaTh ero.
OCHOBHBIE TOHSATHS. Xpomocomsl. Kapuotun. JIMmuoumHei ¥ ramiowIHbIH
HabOPBI XPOMOCOM.
Tema 2.9
INPOKAPHUOTHYECKAS KJIETKA (1 u)

IIpoxapuotudeckue kneTkd; ¢opma u pasmepbl. CIPOEHHE  LIATOILIA3MBI
OakTepHaNbHOM KIeTKM; OpraHusanus MeTabomusMa y mpoKaproT. I eHeTnaeckuit
anmnapar 6akrepuii. Ciopoobpaszosanue. Pazmuoxenne. Mecto u POJIE IIPOKAPUOT
B OMOLIeHO3aX.

JlaGopaTopHblie H nIpaKkTHYECKHE PabOTHI
Hsy4enne xneTox OakTepuii Ha FOTOBBIX MUKPOIIpEapaTax.
ITPEIMETHBIE PE3VJIbTATBI OB VUEHU S
Yyamuecs qOKHEI 3HATh:
® CTPOEHHE NMPOKAPUOTHIECKOH KIIETKH;
® MHOroo6pasue pOKapHoT.
VYuamuecs: JOJDKHBEI YMETh:
® XapaKTepU30BATH OPraHM3aLMI0 MeTab0Iu3Ma y IIPOKAPHUOT;
® ONKCBIBAaTh T'CHETHYECKHMH ammapaT OakTepuil, MX CIIOpOOOpasoBaHUE U
Pa3MHOXEHHE.
OcHoBuble moHsATHA. IIpokapuoTsl, 6GaxTepum, nua”obakrepuu. Hykneoun.
Mypewus.
Tema 2.10
PEAJIM3AIIMS HACJIEACTBEHHON HH®OPMAIIVU B KJIETKE (19)

I'en, remerwyeckuii KoI, CBOMCTBA IE€HETHYECKOrO KOIA. DTAIbI peanu3auu
FeHEeTHYeCKO# HHPOPMALMH B KIIeTKe(TPAHCKPUIILUS ¥ TPAHCIIAIHS).
Aemoncrpanus. Tabmuua reHeruyeckoro kona. IpocrpancTennas Moxens JHK.
Cxema GuocunTe3a Genka.

I[IPEJIMETHBIE PE3VJIbTATEI OBYUYEHU A
Yyamuecs DOJDKHBI 3HATS:
® OIpeneleHue reHa;
® CBOMCTBa F€HETHYECKOro KO/a;
® 3Talbl pealU3allii HacIeACTBEHHON HH()OpMAaLHH.
Yyamupecs TOJKHBI YMETh:
® WCIIOJB30BAaTh MNPHUHIMII KOMIUIEMEHTApHOCTH IIPU TOCTPOEHHH CXEM
HYKJIEUHOBBIX KHUCIIOT;
® OIHCHIBATh IIPOLECCH], TPOUCXOAIINE IPU OHOCHHTE3E OelKa.
OcHoBHple nousTusa. I'eH, remermyeckwmii xon. KomoH. Tpurmer, aHTHKOIOH.
Tpanckpunmms. Tpaucnsuus.



Tema 2.11
HEKJIETOYHAS ®OPMA KU3HU: BUPYCBHI (1 1)

Oco6eHHOCTH CTPOEHHS ¥ Pa3MHOXEHHS BHUPYCOB. JKu3HeHHBIH mukn BUY.
BupycHsle 3a00neBaHus U Mpo(HUIAKTHKA UX pacnpoctpanenus. CITM]] u mepsl
€ro IpoQIIAKTUKY.

Aemoncrpanns. Cxema CTpoeHHs BUpycCa.
[TPEIMETHBIE PE3VJIbTATBI OB YUEHU S
Yyammecs JOJKHEI 3HATE:

® 0COGEHHOCTH CTPOEHHS BUPYCOB;

® BHpYCHEIE OOJIE3HH YEIIOBEKA;

® Mepbl NPOOUIAKTUKY BUPYCHBIX 3a00/I€BaHII YeII0BeKa.
Yyamuecs TOMKHEI YMETB:

® OIMCBIBATh XXU3HEHHBIN ukin BIY.
OcHosHble nonsATHA. Bupyc. Bakrepuodar. Kancu.
METAIIPEIMETHBIE PE3VJIbTATHI OB VUEHUS
Vuamuecs: NOJKHBL YMETh:

® COCTaBJIATH CXEMBI U TaOIMIBI I MHTErPALMH TOTYIEHHBIX 3HAHMIA;

e 00606maTh HHPOPMALMIO 1 JENaTh BEIBOIBL,

® paboTaTh C NOMOTHUTENBHBIMY HCTOYHUKAME HH(GOPMAIIH;

® CaMOCTOATENIBHO COCTABIIATH CXEMBI IIPOLIECCOB M CBS3HEIM paccKas 10 HUM;
paboTaTh ¢ MHKPOCKONIOM M HM3TOTABIMBAaTh MpPOCTEHIIMe Ipenaparhl s
MHUKPOCKOIIMYECKOT0 HCCIIEMOBAHUS.
MexnpenMeTHBIE CBSI3U
Heopranuyeckas xmmus. Xumudeckwe cBssu. CTpoeHHE BeINecTBa.
Opranmdeckas  xumus.  IIpuHUMOBI  OpraHM3alMH  OPraHUYECKHX
COCNUHEHUH. YTIIEBOMBI, UKL, KUPbI, OIKH, HYKIEHHOBBIE KUCTOTEL
Duzuka. CroiicTBa  XMIKOCTel,  TEIUIOBbIE  SIBIICHUS. 3aKOHBI
TEPMOJUHAMUKHU U ONTHKH.
Tema 3.1 OPIAHM3M — EJIWUHOE IIEJOE. MHOI'OOBPA3ME
OPT'AHU3MOB (14)

PasHooOpasue opraHusMoB (OJHOKJICTOYHBIE ¥ MHOTOKIETOYHBIE OPraHU3MEL).
MHOrOKIETOYHBI OpraHM3M KakK JUCKpPETHas CucTeMa (TKAHH, OpraHbI).
KosonuansHbie oprasusMel.

Aemoncrpanus. ITpuMeps! OXHOKIETOYHBIX H MHOTOKJIETOUHBIX OPTaHH3MOB.
I[IPEIMETHBIE PE3VJIbTATEI OBYUYEHU A
VYyammecs: JOKHBI 3HATH:
® OIpeleleHUe OPraHu3Ma;
e MHOrooOpasue OpraHU3MOB (omHOKNETOYHBIE, KOJIOHUABHEIE,
MHOTOKJIETOYHBIE). YYamuecs: T0KHEI YMETh:
® pa3nid4YaTh  OJHOKJIETOYHBIE, KOJOHWANBHBIE M  MHOTOKJIETOYHEIE
OpraHU3MBI.
OcuoBrple noHsTHs. OprasusMm. OJHOKIETOYHBIH Opranu3M. MHOTOKIIE€TOYHBIH
OpraHu3M.



Tema 3.2 OBMEH BEINIECTB M IPEBPAIIEHWE JHEPI'MMN.
SHEPITETUYECKHWHN OBMEH (1 1)

O6meH BemecTs ¥ IpeBpaileHHe SHePruy B KieTke. ILmacTHueckmii u
oHepreTHyeckui obmeH. AT® Kkak yHHBEpCANBHBIH MCTOYHUK SHEPI'HU.
Maxposprudeckue CBsi3M. OTanmel 3HEPreTHYECKOro 0OMeHa, pacierieHue
rmoKo3kl. JlemoHcTparms. Cxema o6MeHa BemecTs.

ITIPEAMETHBIE PE3VJIbTATHI OBYUEHU S

Yyamuecs TODKHEI 3HATE:

® >3Tamnsl 0OMeHa BEIECTB;

® 3Talkl SHEPreTUIECKOro oOMeHa.

Yyamnuecs qOJDKHBI YMETh:

® ONKCHIBATH OOMEH BEIIECTB H NPEeBpAIlEHHE SHEPTHHU B KIIETKE;

® MPHUBOAMTH ITO3TAIIHO NIPOLECC SHEPTETHYECKOTO 0OMEHa.

Ocuosaele nonatus. O6MeH BemecTs. MeTaGomu3M. OHepreTuYecKuii 0OMeH.

ITnactugeckuii o6men. AT®. IMNukonus. Kinetogroe IIBIXaHHE.

Tema 3.3 IINIACTUYECKHMM OBMEH. ®OTOCHHTE3 (1 1)

Tunsr nutanus. Aprotpodst u reteporpodsl. Porocuures. Dazbl (orocuHTeE3A.
OcoGenHoCTH 0OMEHa BEIECTB y PACTEHMI, KUBOTHBIX H rpuboB.
HMemoncrpauus. Cxema poTocuHTE3A.

ITPEIMETHBIE PE3VJIbTATEI OBYUYEHU S

VYyaniuecs: JOJKHBI 3HATD:

® IpUMEPHI IAaCTUYECKOro 0OMeHa;

® STansl OTOCHHTE3A H €r0 POIlb B IPUPOJIE.

VYuammecs 10/KHBI yMETh:

® ONHCHIBATH OOMEH BEIIECTB M NPEBPAILEHHE SHEPTHH B KIETKE;

® INpPUBOAUTE NOAPOOHYIO CXeMy NpoueccoB (POTOCHHTe3a M OHOCHHTE3a

Oenka.

OcHoBusle moHsaTus. ABToTpodsl. Ietepotpodst. dotocuntes. CreTopas daza.
TemnoBas daza.

Tema 3.4 TEJIEHUE KJETKHA. MUTO3 (1 4)

Henenne xnerok. KneTku B MHOTOKIETOYHOM oOpranusMme. IlomsTue o
Au(epeHIUpOBKe KIETOK MHOIOKIETOYHOrO OpraHu3Ma. MHTOTHYECKH IIHKT:
uHTepGasa, penymiukanua JHK; Muro3, (a3l MHUTOTHYECKOro [eleHus U
Npeo0pa3oBaHus XpOMOCOM; OWOIOTMYECKHH CMBICT M 3HA4eHHe MHTO3a
(Oecronoe  pasMHOXKEHHE, pOCT, BOCIIONHEHHE  KIETOYHBIX IIOTeps B
(QH3HONOTHIECKUX U [TATOTIOTMYECKIX YCIOBHAX).

JAemoncTpauus. OUrypsl MUTOTHYECKOTO AENEHUs B KIETKaX KOPEIKa JIyKa TOJ

MHKpPOCKOIIOM H Ha CXEME.

JlaGopaTopueie H npakTHYeckne paborsl Mzyuenue MuTo3a B KIeTKax KOpeniKa

JyKa (BUPTyalbHO H/HIIM Ha FOTOBBIX IIpeNaparax).

ITPEAMETHBIE PE3VJIbTATBI OB YUEHUS

Vyaniuecs T0KHBI 3HATE:

® MUTOTHYECKUH U XKU3HEHHBIH IUKIBI KIESTKH,

* OHONOrHYECKOE 3HAYECHHE MATO3a. YUAIHECs TOMKHEI YMETS:



® ONHCHIBATH CTPOEHHE H QYHKIUK XPOMOCOM;

¢ [1aBaTh ONpele/IeHHe KapUOTHIIA i XapaKTepU30BaTh €ro;

® ONHMCBEIBATH MHUTO3 110 (aszam;

®  pa3snuYaTh MUTOTHYECKUHN M XKUZHEHHBIN [IMKIBI KIETKH. :
OcHoBuble moHATHA. JKU3HEHHBIA LMKT KIETKH. XPOMOCOMEL Kapuorumn.
Murortugeckuit LUK, MuUTO3. BHONOTHMYECKHil CMBIC] MHTO3a. IIpodaza.
Meradaza. Anadasa. Tenodasa. Perumikanus (pemymmukanus) JHK.

Tema 3.5 PASMHOXKEHME: BECIIOJIOE M IIOJIOBOE (1 4)

CymHocTe ¥ (OpMBI pasMHOXEHHsS OpraHu3MoB. becrojoe PasMHOXEHUE
pacTeHuil M KHUBOTHBIX. DBuasl 06ecrosaoro pasMHOXeHusa. Bapuantel
BEr€TaTUBHOIO pa3MHOXeHWs. [lonoBoe pa3sMHOXEHHE XMBOTHBIX M PacTEHHI;
raMeTel, MOJOBOH Iporecc. buomoruueckoe 3HaYeHHE IOJOBOTO Pa3MHOMKEHHS.
Hemoncrpaumsi.  CxeMbl, WUIIOCTPHPYIOIIME = CIIOCOOBI  BEreTATUBHOIO
PasMHOXEHHA  pPACTeHMH;  MHKpONpenaparbl  sHIeKIeTok;  (dortorpadum,
OTpaXkarollue pasHooOpasye MOTOMCTBA Y OJHOMN Maphl poauTeeii.
ITPEJIMETHBIE PE3VJIbTATBI OBYUEHI A

Yyammecs JOJDKHEI 3HATE:

® (OpPMBI M PaCIIPOCTPAHEHHOCTH GECIIONOr0 Pa3sMHOXKEHHUSL,

® CYIIHOCTB IIOJIOBOIO Pa3sMHOXXEHHS U ero OHOJIOTMYECKOE 3HAUYEHHeE.
Yuamuecs HODKHBI YMETh:

® XapaKTepu30BaTh OHOJOTMYECKOE 3HaUeHHE GECIIONOr0 Pa3MHOKEHHS;

® OOBACHATH MPEMMYIIECTBO IOJOBOTO PA3MHOXEHHS. OCHOBHBIE MOHSTUSL.

Pasmuoxenue. bBecrmonmoe pasmHoxenue. IlonoBoe  pa3sMHOXeEHWe.
BereratusHoe pasmHoxenue. Jlenenue. Cnopoo6paszoparue. Cropa.
Pereneparus.

Tema 3.6 OBPA3OBAHME IIOJIOBBIX KJIETOK. MEMO3 (1 )

Mefios u ero oramums OT MuHTO3a. BHONOrMdeckoe 3HadeHMe Meio3a.
I'amerorenes. Orambl 06pa3oBaHKs IIOJOBEIX KIETOK: pa3MHOXEHHE, pOCT,
co3peBaHue (MeHo3) W (OpMHUpOBaHME IOJOBEIX KIETOK. OcobGeHHOCTH
CIiepMaToreHesa ¥ OBOreHe3a. 3HaYeHUe raMeTOreHesa.

IMPEJMETHBIE PE3VJIbTATBI OBYUYEHU A
VYyammecst JOJKHBI 3HATH:

® CYIIHOCTh M€H03a U ero OMOJIOTUYECKOe 3HAYEHHE;

IPOLIECC TaMETOTeHE3a | €ro 3Talbl. YYaluecst I0/DKHEI YMETh:
XapaKTepU30BaTh OUOIOrHYECKOE 3HAYECHUE TIOJIOBOTO Pa3MHOKEHHS;
O0BSACHATH IIPOLECC Meii03a U XapaKTepHu30BaTh €r0 STAIbI;

ONMMCHIBATH  IIPOLIECC  raMEeToreHe3a ®  BEHUIEIATH  OCOOEHHOCTH
cnepMaroreHesa u oBoreHesa. OcHOBHBIe IOHATHS. Meio3. Iamersl.
Siuexnerka. Crepmarosoun. Cmepmuii. Iameroremes. CmepMaroreHes.
OsBorenes. Crangus pasmuoxenus. Cramgus pocta. CTamus cO3peBaHU.
Crapus dopmuposanus. Pasnensrononsie opranusmsl. ['epmadpoamTsL.
Tema 3.7 OIVIOJOTBOPEHHME (1 u)

OmtonoTBOpeHre U €ro CyIHOCT. BroIOrnYecKuii CMBICT OITONOTBOPEHHS.
BapuaHTel  OmWIOZOTBOpeHHS  (HapykKHOe, BHyTpeHHee, IIepeKpEecTHOe,



CaMOOILTIOIOTBOPEHUE,  €CTECTBEHHOE U HUCKyccTBeHHOoe). OcobeHHocTH
OIJIONOTBOPEHUS y pacTeHuil. J[BoiiHOe OIIIONOTBOpeHUE Y TOKPHITOCEMEHHBIX.
I[IPEJIMETHBIE PE3VJIbTATBI OBYUYEHIUA
Yyarnuecs JOJDKHBI 3HATH:

® CYIIHOCTH OILUIOJOTBOPEHUS U €r0 PasHOBUIHOCTH.
Yyammecs q0KHEl YMETh:

® 00BACHATH MPOIIECC OIUIONOTBOPEHUS ¥ 06Pa30BAHMS 3UTOTHL
Ocuosrble nmomaTH. OIUIONOTBOpEHWE: HApyXHOe, BHyTpeHHee. OceMeHeHue.
3urora. JI[BOHHOE OIIIOIOTBOPEHHE.

Tema 3.8 UHAUBUIAYAJBHOE PASBUTUE OPTAHM3MOB (1 4)

OMOprOHanbHEIA Tepron pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH JPOOTISHHU,
obpasoBaHWe  ONHOCIOHMHOTO  3apojplmia —  GnacTynsl. | acTpymIaumus;
3aKOHOMEPHOCTH  00pa3oBaHMs IBYXCIOWHOIO 3apoAbllla — [acTPYJbL
llepBuyHbIA OpraHoreHes U JambHeimas nuddepeHIMpPOBKa TKaHeH, OPraHoB U
cucreM. IloctombpronaneHslil nepuos passutis. OOpMbl OCTIMOPHOHATBHOTO
nepuofa pasButus. Hempsamoe passuTHe; IIOJTHBIA M HEMOJHBIA MeTamMop(os.
brosnorudeckuii cMpIcn pa3BUTUs ¢ MeTamopdo3zom. IIpsmoe pasBuTHE.
Aevoncrpauns. TaGnuipl, WLTOCTPUPYIOIIHE IPOLECCH PAHHHX —9TAIloB
5MOPHOHANBHOTO pa3BUTHA ¥ MeTamMopd03a y YIeHHCTOHOTMX, ITO3BOHOYHBIX
(KECTKOKPBIIBIX U YENIyeKpPBITHIX, aMUOUil); cXeMBI IIPe06pPa30BaHKsa OPraHoOB I
TKaHeH B Ipoliecce OHTO- U (uoreHesa.

INPEAMETHBIE PE3VJIbTATHI OBYUEHM S Vuamuecs OOMKHEI 3HATE:
® OIpe/elleHNe OHATUSA KOHTOTEHE3Y;
NIEPHOAU3ALMI0 UHANBUAYAIEHOTO PA3BUTHS;
3TaIbl SMOPUOHANBHOTO PA3BUTHS;
bopMBI TOCTIMOPUOHATEHOTO PA3BUTHS;
0COOEHHOCTH IPSIMOT0 Pa3BUTUS. Yyamuecs JOMKHEl YMETh:
ONUCHIBATh IPOLIECCH], MPOUCXOASILINE IIPH APOONCHHUH, TACTPYISALHHA U
oprasoreHese;
XapakTepu30BaTh (GOPMBI IIOCTIMOPHOHAIBLHOTO PA3BUTHS;
® pas3NIMYaTh IOJNHBIA U HETIONHBIN MeTaMopdo3;
® packpeiBaTh OHMONOTMYECKMH CMBICT pasBUTHA C MeTamMopho3om;
XapaKTepu30BaTh 3TAllbl OHTOTeHEe3a.
OcnoBrble nouaTus. OHTOreHes. Tumsl oHTOreHesa. Dmbpuorenes. JIpobienue.
Iactpynsauws. Hefipyna. Poct: orpanidyeHHBIN U HEOrpaHUYEHHBIH.
Tema 3.9 OHTOI'EHE3 YEJIOBEKA.
PEITPOAYKTHUBHOE 3IOPOBBE (1 4)

OcobenHoCTH 3MOPHOHAIBHOIO pa3BUTUS YenoBeka. [Tporeccsl, MPOHCXOISIIHTe
Ha paHHMX OJTamax 3MOpHoreHesa (¢opMupoBaHHE MOpPYIBI M OJIACTYIIEI).
IMpennuonueiid ¥ ruIogHEIM nepuonsl. Poxxaenue. ITocTaIMOPHOHANBHEINA TEPHON
Pa3BUTHA: AOPENPOAYKTUBHEIM, PEIPOLYKTUBHBIA NMEPUOMABI, CTAPEHUE U CMEPTh.
Kputuueckue nepuoznsl oHTOreHe3a. BiusHue HUKOTHHA, aIKOTOJIs U HAPKOTHKOB
Ha pa3BUTHE 3apOJIbIIIA ¥ PENPOAYKTUBHOE 3J0POBEE YEIOBEKA.



JAemoncrpaumnsi. TaGnuupl, MUIOCTPUPYIOIIEE TpPOIECCHl DAHHHX OTAIOB
SMOPHOHANEHOIO Pa3BUTHA YeT0BeKa.
IIPEIMETHBIE PE3VJIbTATBEI OBYUYEHI A
Vyanuecs NODKHEI 3HATH:

® 0COOEHHOCTHM OHTOI'€HE3A YeIOBEKA,

® IEPUOAM3ALMIO HHAUBUIYATHHOTO Pa3BUTHS YEI0BEKA,;

® 3Tanbl SMOPUOHATBHOTO Pa3BUTHS YEJI0BEKa;

® 0COOEHHOCTH U IIEPUOAH3ALMIO IOCTIMOPHOHANBHOTO PA3BUTHS YEIOBEKA.
Yyammuecs TOJKHBI YMETh:

® ONNCBIBATH IPOLECCHI, NPOUCXOINAIIME IPU IPOOIEHUM, racTPyJISlUH H

OpraHoIeHe3e YeJI0BeKa;
® XapaKTepu30BaTh INOCTAIMOPHOHAIBHOE DPa3BHUTHE YENOBEKa IO dTalaM M|
KPUTHYECKHE ITePUOIBI OHTOIEHE3a.

OcHOBHBIE IIOHATHS. Mopyna. bnactyna. ["actpyna. Heiipyna.
HopenponyxTusHsli nepros. Penponykrususii nepuos. Ilepros crapems.
Tema 3.10 TEHETHKA — HAYKA O 3AKOHOMEPHOCTHX
HACJIEACTBEHHOCTH M W3MEHYMBOCTH. I' MEHJAEJIb —
OCHOBOIIOJIOJKHUK 'EHETHKH (1 4)
Otkpertue I'. Menznenem 3aKoHOMEpPHOCTEH HAaclen0BaHus NpU3HaKoB. OCHOBHEIE
IOHATHS TEHETUKH (reH, JOKyC, IOMOJIOTHYHBIE XPOMOCOMEI, I'OMO3HUIOTa,
I€TEPO3UroTa,  JAOMHUHAHTHOCTh,  PEeCCUBHOCTH,  TIEHOTHI,  (HEHOTHI).
['nbpunonorudeckuif MeTon U3yYeHHs HACIeNCTBEHHOCTH. JleMOHCTpaIus.
PonocnoBHble  BBIJAIOIIUXCA — NPEACTAaBUTENEH  KYJIBTYPEL.  XPOMOCOMHbIE
aHOMAJIWH YeJIOBeKa U MX (PEHOTHIIHIECKHE IPOSBIICHHUS.
I[TPEAMETHBIE PE3VJIbTATEI OBYYEHU S
VYyamuecs: qOKHBI 3HATH:

® OCHOBHBIE TI€HETHYECKHE TIOHATHS: TIeH, JIOMHHAHTHBIM [pPHU3HAK,

peLeCCUBHBIN IPU3HAK, (PEHOTHII, F€HOTHII,

® CYIIHOCTh FHOPUIOIOTHIECKOr0 METO U3YYEH s HACTIEACTBEHHOCTH.
Yyammuecs TOMKHBI YMETh:

® HCIIOJIB30BAaTh TEHETHYECKYIO CHUMBOIMKY IIPH COCTABIEHHH CXEM

CKpEIIMBaHHS, '
® 3aNUCHIBATh '€HOTHUIIBI OPraHU3MOB U BBIIUCHIBATH WX ramerhl. OCHOBHEIE
nousatus. HacnencrBennocts. M3amenumsocts. I'en. I'enotun. ®enotum.
Annens. JloMuHaHTHBIH npusHak. PeueccuBHbli mnpusHak. I u6pum.
AnprepHaTuBHBIM npu3HaK. ['omosurora. ['eteposurora.
Tema 3.11 3AKOHOMEPHOCTHA HACJIEIDOBAHMSA.
MOHOI'MBPUJHOE CKPEIIUBAHUE (1 1)

Monorubpuinoe ckpemupaHue. JOMUHAHTHBIE ¥ PENECCHBHBIE INPU3HAKH.
Amnenu W amnenbHele TeHbl. ['OMO3HIOTEI U TeTepO3UroTHL. IlepBBIi 3aKoH
Menzens — 3akoH enUHOOOpasus THOPUIOB IEPBOTrO IIOKONEHHS (IIPABHIIO
JAOMHHHUpOBaHus). Bropod 3akoH MeHzmens — 3aKOH paclIeIUIeHHs. 3aKoH
(rumoteza) uwucTOTHI ramer. LluTonOrMdeckde OCHOBBI MOHOTHODHIHOTO
CKpEIIUBaHHUS.



Aemoncrpanus. CxeMsl CKpeIIMBaHMS, WUTIOCTpUpYyromue onsitel I'. Mennens
0 MOHOTMOpHMIHOMY CKpemuBaHuio. JIaGopaTopHble M MpaKTHYecKHe paboTEl
Pemenue 3a1ay Ha MOHOTMOPHTHOE CKpEIIBAHYE.
INPEAMETHBIE PE3YJIBTATHI OBYYEHUS
Yyammecs 10JDKHbI 3HATE:

® IIEPBBI ¥ BTOPOH 3aKOHBEI MeHens;

® 3aKOH YHCTOTHI TAMET;

® ILHTOJOI'MYECKHUE OCHOBBI MOHOTUOPHIHOIO CKPELIMBAHM.
Yyamuecs JOKHBI YMETh:

® COCTaBIATH CXeMbl MOHOTHOPHIHOIO CKPEIUBAHNS;

® Ppemarh FreHeTHYeCKUe 3a/1a4i Ha MOHOTHOPHUIHOE CKPEIUBAHME.
OcHoBHBIE TOHATHA. JIOMUHAHTHEIM MPU3HAK, PELeCCHBHBIA HNpU3HaK. AJens,
ajleNpHble I'eHbl. 3aKOH eIMHO00pasus TMOpHIOB MEPBOrO IOKONEHHS. 3aKOH
pacenueHus. 3aKOH YHCTOTHI TraMeT. [ OMO3UIOTHEIE M TI'eTE€PO3UTOTHEIE
OpraHU3MBEI.
Tema 3.12 3BAKOHOMEPHOCTH HACJEJAOBAHUS. JUTMBPUIHOE
CKPEIIMBAHME (1 1)

HAurubpunnoe cxpemmBanye. TpeTuii 3akoH MeHIEIS — 3aKOH HE3aBUCHMOIO
HacJIeJ0BaHUs IIPU3HAKOB. AHATU3UPYIOIee CKPEIMBaHME.
Hemoncrpanus. CxeMbl CKpelWBaHHS, WILTIOCTPHpPYIOMUe onerel . Menmens
N0 IUrHOpMAHOMY CKpemuBaHMIO. JlaGopaTopHble ¥ HpaKTHYecKHe pabGoThI
Pewenue 3anay Ha TUrHGpUIHOE CKpELIUBaHHE.
I[IPEIMETHBIE PE3VJIbTATEI OBYUEHU A
VYyamuecs 10KHEI 3HATh:

® TpeTHil 3aKoH MeHzemns. Ygamuecs T0KHE YMETh:

® COCTaBJIATH CXE€MBI AUTHOPUIHOIO CKPENIMBAHKS;

® cocraBlATh pemmeTky Ilennera;

® peIIaTh FeHETHYECKHE 3a/1a9X Ha AUTHOPUIHOE CKpEIBaHH1e.
OcHOBHBIE MOHATHA. 3aKOH  HE3aBHCHMOTO  HACJIEJOBAHHS IIPU3HAKOB.
AHanuzupymoniee ckpemusanye. Pemerka [Tegnera.
Tema 3.13 XPOMOCOMHASI TEOPUSI HACJEACTBEHHOCTH (1 4)
XpoMocOoMHas Teopus HACIeICTBEHHOCTH. 3akoH Moprana. I'pymma crerienus.
IIpr4nHbEl HApYIIEHHA CLENNeHHs reHoB. [eMoHcTpamus. CXeMbl CKpelUBaHus,
HiocTpupyromue oneitel T. Moprana u xpoccunrosep. JlaGopatopHble u
NpaKTHIeckue paboTel Pemenne 3aa4 Ha CleIIEHHOe HACIeI0BaH e IPU3HAKOB.
ITPEJIMETHBIE PE3VJIbTATBI OBYUYEHUA
Vyammecs 0MKHBI 3HATH:

® OCHOBHBIC ITOJIOKEHHS XPOMOCOMHOM TEOPUH HACIENCTBEHHOCTH;

e 3aKkoH Mopraua;

® IPUYUHBI HAPYIICHUS CLETICHHU.
VYyammecs DOKHBI YMETh:

® COCTaBIATb CXEMBI CKpEIIMBAHUSA I@IPU CHEIUIEHHOM HACIEIOBaHUH

npu3HakoB. OCHOBHBIE NOHATUS. XPOMOCOMHAs TEOPHS HACIEICTBEHHOCTH.
3axon Moprana. Kpoccusnrosep. ['pynna criemieHus.



Tema 3.14 COBPEMEHHBIE IIPEJCTABJIEHHASI O 'EHE B TEHOME (1
4)

I'enHoM. I'eHOTHMII KaKk cuCTeMa B3aMMOIEHCTBYIOIIMX IeHOB. BzamMmomeicTBHS
alUIeNIbHBIX Y HeaJUIeIbHBIX T'€HOB.

HMemoncerpanus. CXxeMbl TéHOMOB M F€HOTHIIOB.
I[MIPEIMETHBIE PE3VJIbTATEI OBYUEHU S
VYyammecs DOJDKHEI 3HATE:
® OIpeAeNeHus IOHATUN «KTEHOM» U «TE€HOTHUIT»;
® BHIBI B3aUMOJAEUCTBHUS [€HOB. YUalrecs IOKHBEI YMETh:
® pa3’IM4aTh MOHATUSA KT€HOMY, KT€HOTHID», KTEHODOHI»;
® ONpeneNiITh BUIbI B3aUMOJEHCTBYS allIebHBIX U HeallleIbHBIX TeHOB.
e OcHosuble nouatust I'en. I'enom. ['enoTumn. B3aumoneiicTBIS reHoB.

Tema 3.15 TEHETHKA ITOJIA (1 9)

XpOMOCOMHOE ~ ONpejieNieHHe Ioia. AYTOCOMBI M  TOJOBEIE XPOMOCOMEL
I'omMorameTHBI# ¥ reTeporaMeTHsii 110J1. [Ipu3HaKy, CLEIIEHHBIE C IOJIOM.
HAemoncTpanus. CxeMbl XpOMOCOMHOTO OTIpe/IeeH s oA,

JlaGopaTopubie m npaxkTHYeckue paGorhl PeleHue 3anad HAa CLEIUIEHHOE C
II0JIOM HacjeIOBaHue IIPU3HAKOB.

IMPEIMETHBIE PE3VJIbTATHI OBVUEHHU A
Vuamuecs DOJDKHEI 3HATE:
® XPOMOCOMHOE OIpeeNieHue M0JIa;
® [PH3HAaKH, CIEIUICHHBIE C II0JI0M;
® TOMOI'aMETHBIA M I'€TEPOraMeTHBIH ITOJI y Pa3iIMYHbIX OPraHU3MOB.
Yuamuecs JOKHBI YMETh:
® COCTaBIATB CXEMBI CKpENIMBaHUSA IPH HACIEJOBAHUH IPU3HAKOB,
CLIEIUIEHHBIX C II0JIOM;
® OINpeAensiTh TIOMOIaMeTHBIM M TeTeporaMeTHBI @0 10 CcXeMaM
CKpEIIBaHuUs.

Ocuoruble nousitus. Ilon. I'omoramerssiit mon. Teteporamerssrit mon. ITpussaxy,
CLIEMIJIEHHBIE C TIOJIOM.

Tema 3.16 HU3MEHYUBOCTD: HACJIIEACTBEHHAS "
HEHACJIEACTBEHHASI (1 4)

W3MeHYHBOCTh KaK OJHO W3 OCHOBHBIX CBOWCTB JKMBBIX OPraHU3MOB.
Hacnencteennas — (TeHoTWmM4Yeckas, WHAWBAOYalbHAs,  HEONpENEICHHAsN).
MyrauuonHas ¥ KOMOMHATHBHAs HM3MEHYMBOCTb. MyTalluM M MyTAreHSI.
Henacnencreennas (onpenenenHas, IpyInmoBas, MOIU(UKAITOHHAS)
U3MeHYUBOCTh. Monuduxammu. Hopma peakuuy.

Memoncrpauus. [lpumeps! HacnenCTBEHHON (MyTalMOHHON M KOMOUHATHBHOI) U
HEHACIIeICTBEHHOM (MOIU(UKAIIMOHHON ) H3MEHINBOCTH, MEXaHU3MOB MyTallUi.
JlaGopaTopubie W mpakTH4Yeckwe paGorhl V3ydeHue MoaMQUKAIMOHHOIM
HU3MEHYUBOCTH Ha IIpUMepe pacTEeHHIA.

I[TPEAMETHBIE PE3VJIbTATBI OBYUEHU A
VYyammecs noKHBI 3HATE:

® OIpelelIeHNHe U KIaCCU(DUKAIUIO H3MEHYHBOCTH



® KJIaCCHM(DUKAIMIO HACIIeICTBEHHON H3MEHUHUBOCTH;

® IpUMEDPBI MOAUDHUKALIHIHA.
Yuamuecs [0/DKHEI YMETH:

® pa3IMYaTh BHIbI U3MEHYUBOCTY;

® OLCHMBATH BO3MOXHBIE [IOCIENCTBHSA BIUSIHHIA MyTareHOB Ha OPTraHM3M.
OcHoBHBIE TIOHATHS. VI3MEHYMBOCTH: HACNENCTBEHHAS M HEHACIEICTBEHHA.
Myrauun. Mytarenst. Moguduxanuu. Hopma peaxuuy.

Tema 3.17 TEHETHKA M 3JOPOBBE YEJIOBEKA (1 4)

I'eHeTnka wenoBeka W ee pasgensl. MeToobl TeHETHKHM 4eJIOBEKa.
Hacnencteennsle GolesHH, TeHHBlE M XpOMOCOMHble. CoMaTHUecKue U
reHepaTtuBHbIe MyTaluwmu. IIpuHimnel 3mopoBoro o6pasa >KM3HM, JHATHOCTHKY,
NPOQUIAKTAKA M JIeYeHHs TIeHETHYECKHX OolesHell. MenuKo-TeHeTHIecKoe
KOHCYJIbTHPOBaHHE.

HMemoncrpanus. IIpuMeps! reHHBIX X XPOMOCOMHEBIX 60JIe€3He N YeToBeKa.
I[TPEAMETHBIE PE3VJIbTATBI OB YYEHU A
VYyammecs: DOMKHBI 3HATH:

® KJIACCHQUKAIMIO MyTalluii # HACIeCTBEHHbIX O0Ie3Hell Yel0BeKa;

® TIPUHIMIEI 3J0pPOBOTO 00pa3a JKU3HH;

® METOABl [HWAarHOCTHKH, INPOQUIAKTHKH W JI€YEHHs HaC/IeICTBEHHBIX

OonesHei. |
Vyanmecs TOMKHE YMETh:
® pa3nuyaTh HACIEACTBEHHEIE OOJIE3HM YEI0BEKa;
® OLEHWBaTh (DAKTOPHl PHUCKAa BO3HMKHOBEHMS HACTENCTBEHHBIX OONe3Hei
9elI0BeKa.
OcHoBuble monsaTHs. I'eHnble 6onesnu. XpomocoMusle Gomesun. ComaTHueckue
MyTauuH. ['enepaTuBHBIE MyTalMK.
Tema 3.18 CEJIEKIUS: OCHOBHBIE METOABI M JOCTHKEHMSI (1 1)

Cenexumsa. Ilopoma, copr, mTamMM. MeTomsl CeNEKIHH. Lentpsr
IIPOUCXOXKICHNS KyIbTYpHBIX pactenui. Bxkman H. Y. BaBunosa B passutue
T'€HETUKHU U CeJIeKIIHH. ,
AemoncTpauus. Kapra IeHTPOB NpPOMCXOXIEHHS KyIbTYDHBIX DPAaCTEHHIA.
M306pakeHust OO PasIMYHBIX JOMAUIHEX JKABOTHBIX H COPTOB KyJIBTYDHBIX
pacTEHU.

[IPEJIMETHBIE PE3VJIbTATEI OBYYEHU A
Vyamuecs JOIDKHBI 3HATE:

® OnpeneneHue CeleKIUU KaK HayKu U €€ TEOPETHYECKUE OCHOBBI (T€HETHKA);

® METOJBI CEIEeKIUH;

® LEHTPHI IPOUCXOKIECHUSA KyNbTYPHBIX PACTEHMIA.

VYyamuecs TOJKHBI YMETh:
® OTJIMYaTh APYT OT APYyra METOIbI CENEKIUH;
® pasauyaTh IOHATHS «IOPOJa», «COPT», «mTaMm». OCHOBHBIE NOHATHS.
Cenexuusa.  Ilopoma.  Copr.  Illramm. Or6op.  I'u6Gpumumsars.
brnuskoponcreenHoe ckpenusanve. ['eteposuc. UnucTsie THHMH.



Tema 3.19 BUOTEXHOJIOTHS: JOCTHXEHUS U INEPCHEKTHUBBI
PA3BUTMUS (1 4)

buorexuonorns. Tennas wuHXeHepus. ['eHeTHYeCKH MOTM(UIMPOBAHHEIE
opranusMsl. Kinoruposanue. DTHuecKue aclekThl OUOTEXHOIOTHH.
Jdemoncrpanusi.  CxeMbl  KIOHHPOBaHHS M  CO3NAHHS  TEHETHYECKH
MOAM(DUIUPOBAHHBIX OPraHU3MOB.

ITPEAMETHBIE PE3VJIBTATHI OBYUEHU A
Vyammecs TODKHEI 3HATH:

® OIIpeleleHue U 3aa4u OHOTEXHOIOTHH,

® METOAbl OMOTEXHOIOTHH,

® 3TUYECKHUE aCIEKTHI OHOTEXHONIOTMYeCKUX pa3paboToK.
Yyamuecs TOJKHBI YMETh:

® OLEHMBATh OTHYECKHE  aCIEKThl HEKOTOPBIX OHOTEXHOJOTHMYECKUX

pa3paboToK;

® IOHUMaTh HEOOXOOUMOCTH OHOTEXHONIOTMYECKHUX HCCIEeIOBAHMN IS

MOBBIEHUsS 3()(OEKTHBHOCTH CENBCKOXO3SHCTBEHHOr0 IPOU3BOACTBA U

CHIDKEHHs Ce0ECTOUMOCTH MPOIYKIIHH.
Ocuoenple momsaTus. buorexnonorus. Dennas wumxenepus. KioHumpopaHue.
brostuxa. Mexnpenmerssle cBssu Heoprauwueckas xumus. Oxpana OpUpOIE! OT
BO3JCUCTBUA OTXOJOB XHMHYECKHX MpPOM3BOACTB. OpraHuuyeckas XHUMHUSL.
Crpoenne ¥ OQYHKIMH OpPraHWYECKUX MOJIEKY]T M HMX MyTareHHOe NeHCTBHe.
®usuka. PeHTreHoBCckoe M Ipyrue usinydeHus. I[IoHATHE O 103e U3Ty4eHHS W
OUMOJIOTHYECKOH 3aIuTe.

11 xmace

Pazpnen 1. Bua (21 4)
Tema 1.1

PA3BATHUE BUOJIOT UM B TOJJAPBUHOBCKHIA IEPUO/I.

PABOTA K. JIUHHES (1 4)

OBOMIOIMS M HBOJIOIMOHHOE ydaeHue. Mcropus SBOMIOIMOHHBIX HIEH.
Kpeauyionusm u tpanchopmusm. CucremMarrka Kak Hayka. 3HadeHue pabor K.
JIunHes 1o cucTeMaTUKe paCTeHMI U KUBOTHBIX. BUHApHAsS HOMEHKIATYpa.
HMemoncrpauns. IloptpeTsl U 6uorpaduy y4eHBIX, BHECIIMX BKJIAJ B pasBUTHE
9BOJIFOLIMOHHBIX UJIEeH.

[IPEAMETHBIE PE3VJIbTATBI OBYUEHU A

VYyammuecs TOKHBI 3HATh:

® IpeICTaBJIEHHUS €CTECTBOUCIBITATENEH 10JaPBHHOBCKOM 3II0XH O
CYLIHOCTH HBOM IPUPOJIEI M €€ SBOJFOLIM;

e warnaasl K. JIuaHes Ha cucTeMy jXHBOTO MHpa.

Vyamuecs T0KHBI YMETE:

® OLEHMBATH BKJIAJ Pa3IU4YHbIX YYEHBIX B Pa3BUTHE OHOJIOTHU U
SBOJTIOLMOHHEIX UIEH.

Ocnogueble nonaTus. OBomonus. Kpeanponusm. Tpanchopmusm.

OBomonuonn3M. Crucrematuka. Bunapuas HoMeHKIaTypa.
Tema 1.2



IBOJIIOIIMOHHAS TEOPHUSA XK. B. JAMAPKA (1 4)
YueHue O rpajaliM >XMBBIX OPTaHH3MOB W IOHSATHE «JIECTHMIIA CYIIECTBY.
Teopuss xaractpod KroBbe. 3akonbl Jlamapka (ympakHeHME M HeyIpaKHEHHe
OpraHoB M _HacleloBaHHe OIaronpHoOpeTeHHBIX Npu3HaKoB). IIpencraBneHus
amapka 00 u3MeHYHBOCTH. 3HayeHue Teopun Jlamapka.

HMemoncrpanus. XKusnp u nesrensnocts XK. B. Jlamapxa.

I[TPEJAMETHBIE PE3VJIbTATHI OBYUEHU S
Vyamuecs 10DKHEBI 3HATh:

® OCHOBHBIE ITOJIOJKEHUS Teopuu Jlamapka.
VYyamuecs DOMKHBI YMETh:

® OLICHMBAaTh 3HaYEHHUE IBOIIOLMOHHON Teopuu Jlamapka 11t pa3BUTHS
ouosorumu.

OcuoBHsle noHATHS. 3aKkoH. Teopus. DBomonus. I3MeHUYHBOCTS.

Tema 1.3
HOPEAIIOCBUIKA BOSHUKHOBEHUSI
YUYEHMUS Y. JTAPBHUHA (1 4) _

ITpeanoceuiku Bo3HUKHOBeHUsT yuenus Y. JlapBuHA: JOCTMIKEHHS B 00NacTh
€CTECTBEHHBIX M COLHUAIBHO - SKOHOMHYECKMX HayK (KOCMOrOHUYECKas TeOpHus
Kanra—IJlannaca, nocTrkeHus B 061aCTH XUMWH, 3aKOH €IWHCTBA OPraHU3Ma M
cpenel Pynmee — Ceuenopa, npunmun kxoppensiuu Krosbe, pa6oter K.Bspa,
pabotsr Y.Jlakiens, pabotsr A.Cmura u T. Maneryca)

ITPEJMETHBIE PE3VJIbTATHI OBYUYEHU A

Vyamuecs T0MKHBI 3HATH:
® SCTECTBEHHO-HAy4HBIE M COLUATIBHO - SKOHOMHYECKHE MTPEAITOCHIIKH
BO3HUKHOBEHUs Teopuu JlapBuna.
VYyamuecs T0KHBI YMETh:
-Eapak’repmo]sa’rs NPeANOCHIIKM BOSHUKHOBEHHS 3BOIIOLMOHHON TEOpHUH
apBHUHA.

Tema 1.4
9BOJIOLIMOHHAS TEOPHUSA Y. JAPBUHA (1 9)
OkcnenuuuoHHbi  Marepuan Y. JlapBuna. VYuenume Jlapsuna 06
U3MEHYMBOCTH. Yuenue J[lapBuHa 00 HCKycCTBeHHOM oTOOpe. Bceobmas
UHIUBUlyallbHass W3MEHYMBOCTE M M30BITOYHAS YHCIEHHOCTH IIOTOMCTBA.
bopeba 3a cymecTBoBaHME U ecTecTBEHHBIM o0TGOp. Bumsl 6opsbel 3a
cymectBoBanue. Ilpenanoceuikn 60ps0OBI 3a CyIIECTBOBAHUE U €CTECTBEHHOIO
orb6opa. 3nadyeHue Teopuu J[lapBuHa. [IOHATHE O CHHTETHYECKOH TEOpUM
9BOJIOLHH.

Memouncrpanns. buorpadus Y. [lappuna. MapmipyT 1 KOHKpeTHBIE HAXOIKH
Y. JlapsriHa BO BpeMs IIyTeIIeCTBUS Ha Kopabiie « BUriby.
IMPEIMETHBIE PE3YJIbTATBI OBYUYEHIM S

Vuanuecss 1OKHEBI 3HATH:
eyyeHue JlapBuHa 06 HCKYCCTBEHHOM OTOOPE;
eydeHue JlapBuHa 0 €CTECTBEHHOM OTOOpE.

YaIuecs TOJDKHBI YMETh:
® OLIEHMBATh OCOOEHHOCTH JJOMALTHUX XUBOTHBIX M KYJIBTYPHBIX PACTEHUH B
CPaBHEHHUU C UX JUKUMH NpPeIKaMu;

® XapaKTepH30BaTh IPAYUHBI OOPHOBI 32 CYIIECTBOBAHHE;
® OIIpENENATh 3Ha4eHHe PA3IUYHBIX BHIOB OOPEOLI 32 CyLIECTBOBAHUE;
® 1aBaTh OLIEHKY €CTECTBEHHOI0 0TOOpa KaK pe3ynsTara 60pbObI 3a



CYIIeCTBOBaHUE;
e onieHuBaTh BKIax Y. JlapBuHa B pa3BUTHE 3BOIOLIMOHHBIX HIIEH.

OcuoBHBle mOHATHA. I'pynmoBas ¥ MHAUBUAYaNbHas H3MEHYMBOCTb.
HckyccTBeHnsli 0160p. beccosnarensHelil 1 MeTomudeckuii ot6op. Boprba 3a
cymectsoBanue. EcrecTBeHHBIN 0TOOD.

Tema 1.5
BU/: KPUTEPUU U CTPYKTYPA (1 9)

By xak reHeTHYecKH M30JMPOBAHHAS CHCTEMA; PENPONYKTHBHAS W3OV
n ee MexanusMbl. Kpurepuu Bupma: mopgosiorudeckuil, (U3HOIOrHYECKHIA,
OHOXMMHYECKUH, TeHeTUIECKU, IKONOTHYECKUi, reorpadudecKuii.

Memoncrpanus. I'epbapum W Jpyrue KOJUJIEKIMOHHBIE MAaTepHAbI,

HIUTIOCTPUPYIOIIUE MOP(QOIOrHYESCKH KPUTEPHI BH/IA.
Jlabopamopnvie u npakmuyeckue pabomol

Wsydyenne W3MEHUMBOCTH U KpUTEpUEB BHIA, ONMCAHHE BHUAOB IIO
MOP(OIOTHIECKOMY KPUTEPHIO.

ITPEAMETHBIE PE3VJIbTATBI OBYUEHN S

Yuanyecs DODKHBI 3HATS!

® OIpeneNeHNe BU/a;

® KpPUTCPHH BHOA.
Vyanmecs JODKHBI YMETh!

® OIIMCBIBATE BUIBI IO PA3JIMYHBIM KPHUTECPHIM,

® pa3nMYyaTh KPUTEPUH BHA.
OcnoBHele nousatus. Bun. [onynsuus. Kapuotun. I'enodon.

Tema 1.6
nonyJjsiusi KAK CTPYKTYPHAS EIUHUIIA BUJIA (1 49)

ITonmynaunuoHHas CTIPyKTypa BHIa; OKOJOTHYECKHE H T'eHETHYEeCKUe
XapaKTEpUCTHKH IONyJAuui. Jlemorpaguyeckue IOKa3aTeNnd H CTPYKTypa
IOy JISAITUH.

ITPEJIMETHBIE PE3VJIbTATBI OBYUYEHMA
Vyamuecs DODKHBI 3HATS:
® oIpejeNeHNe MOIyISLUH,

® CTPYKTYpY IOMYJISAIUH.
Vuamuecs TOKHBI YMETh:

® XapaKTepU30BaTh CTPYKTYPY HOIYJIALIHH.
OcHoBuble  noHsatus. [lomymsums.  Jlemorpadmyeckwe — mokazaTesu.
Poxpnaemocts. CmeprHOCTh. IlonoBasi cTpykTypa nomymsuud. BospacTHas

Tg’rpyfcl'ry_,pa TIOITY JISLIMH.
eMa 1.
IOV JISIIUS KAK EWHAIA DBOJIIONMH (1 4)

ITomynanus — 3JeMeHTapHas SBOJIONMOHHAS EIUHWIA. ODJeMEeHTapHBIH
9BOJIIOIMOHHBIM MaTepual U dJeMEHTAPHOE 3BOJIIOLHOHHOE SBICHUE.

I[TPEJIMETHBIE PE3VJIbTATHI OBYUEHM A

Vyanpecs TOJDKHEI 3HATH:

® CYIIIHOCTH T€HeTUYECKUX MPOLIECCOB B MOITYJIAIHIX.
gaimuecs JOKHBI YMETh:
® OOBSCHATH NPUYMHEI Pa3/ieIeHUs BUIOB, 3aHUMAIOIINX OOUIMPHEIH apea
obuTanus.
OcnoBusie nousatus. ['eHorum. ['enobonn. @enorun. DaeMeHTapHOE

9BOJIIOIITMOHHOEC SABJICHHE. SBOJIIOHHOHHBIfI MaT€pHall.



Tema 1.8
®AKTOPBI 3BOJIIOIMHA (1 4)

OneMeHTapHble BONIOLUOHHbIE HaKTOph! (MyTaIlMOHHEIH HPOIECe, M30ISIHs,
IIOMMYJIALIMOHHBIE BOJIHBI, JIpei] TIeHOB, eCTeCTBEHHBIN 0T60p§. DopMmbl
eCTECTBEHHOT0 0T60pa (CTaOMIU3UPYIONINMIA, ABIKYLIMM, IU3PYITHBHEIH). BHmsl
HU3MEHYUBOCTH. Pe3epB M3MEeHUHBOCTH.

Aemoncrpanus. JKvBpie pacTeHuUs 1 KUBOTHBIE, repOapyui ¥ KOJUIEKIHH,
ITOKa3bIBAIOIINE HHANBUAYATBHYIO H3MEHUUBOCTE.

JlabopamopHyvie u npaxmuyeckue pabomo!

W3ydenne n3MEeHYUBOCTH y 0COOEH OHOTO BUMA.
JIMETHBIE PE3VJIbTATBI ObYUYEHM A
Yyamuecs TOJDKHEI 3HATE:
¢ (DaKTOpPHI IBOFOLIHH.
Yyamuecs JOKHbBI YMETh:
® OOBICHATE MEXaHU3MEI (DAKTOPOB IBOJIOLMH.
OcuosHble oHATHS. PaKTOPE! 3BOMFOLHMA. MyTalMOHHAsS U3MEHIUBOCTb.
MyTtanuu. MyTanuoHHbIHA npouecc. Mzonsanus. IlomynsanuoHHbIe BOIHEL
EctectBennslit ot60p. [peiid reHos.
Tema 1.9 =
ECTECTBEHHbBIU OTBOP — I''TABHAS IBUKYIIASI CHJIA
IBOJIIOIINMA (1 4)
DopMEI eCTECTBEHHOT0 0T60pa (CTaGUIM3UPYIOMMH, IBIKYIIUH,
JU3PYIITUBHBIN ).
ITPEAMETHBIE PE3VYJIbTATHI OBYUEHU I
Vyamuecs 0o KHEl 3HATh:
® hOpPMEI €CTECTBEHHOI'0 0TOOpA.
Vuamuecs: TOIKHBI YMETh:
® pa3Iu4aTh (POPMBI €CTECTBEHHOI0 0TOOPA;

® IPUBOAUTH IPUMEPHI Pa3IUYHBIX (OPM eCTECTBEHHOTO 0TOOpA.

Ocuosuple mnonsTus. Jlpwkymmit ot6op. Crabumusupyrommii  ot6op.
JM3pynTUBHEIA 0TOOP.
Tema 1.10
AJAIITAIIUST OPTAHU3MA K YCJIOBUSIM OBUTAHUS]
KAK PE3YJIBTAT JEUCTBUSI ECTECTBEHHOI'O
OTBOPA (1 9)

[TpucnocobuTensHBIe 0COOCHHOCTH CTPOEHMS, OKPACKH Tela M IOBEIECHUS
KUBOTHBIX. IloBemenueckwe amanrtanuu. bBuoxuMudeckue  aganTalyy.
®usnonorugeckue ananrtanuu. OTHOCHTEbHAS LE€1eCO000PasHOCTh aaaTalHiA.

HMemoncrpanus. VInmocTpaiuy U XUBbIe paCTEHHS ¥ )KUBOTHEIE, repbapuu U
KOJIIEKIIMH, TIOKa3bIBAIOIINE MOP(OIOTHIECKIE aaallTaLlHH.
ITPEAMETHBIE PE3VJIbTATHEI OBYUYEHM A

Vyammecs DOKHBI 3HATH:

® KjacCUUKALMIO aJanTal(ii;

® THIIBI IOKPOBUTEIBCTBEHHOM OKPACKH U (DOPMBI, HX 3HAYEHHE UL
BBEDKMBAHUS;

e 0COOEHHOCTH IIPHUCIIOCOOUTENBLHOIO TIOBENCHNUS;

e 3HayeHHe 3a00THI O MOTOMCTBE ISl BEDKUBAHUS.

Vyanmecs 1OMKHBI YMETh:

® MPUBOIWTH IIPYMEPHI IIPUCIIOCOOUTENBHOTO CTPOSHHUS U TIOBEIEHNU;

® pa3nuyaThk Mopdosioruyeckue, GU3MOIOrHIECKUe, OUOXUMHYECKHE U
IIOBEICHYECKHE alalTalliu;

® 0OBACHATH, MOYEMY IIPUCIIOCOOIEHHUS HOCAT OTHOCHTEIBHBIN XapakKTep.



OcHoBHele — moHATHA.  Apnantaums.  Mopdoorudeckas — ananTaiys.
®usnonoruyeckas amantanus. Buoxumudeckas ajganrtamms. lloBeneHdeckas

agantauus. IlokpoBUTeIECTBEHHAS OKpacka 1 dopma. Mumukpws.
Tema 1.11

BH/IOOBPA3OBAHME KAK PE3YJBbTAT 3BOJIIOIMH (1 1)
Iyt (cmocoGeI) ®  cKOpPOCTs BHHO0Opa3oBaHus; reorpadmueckoe u
3KONIOruyeckoe BuI000pazoBanue. I'eorpaduyeckas ¥ 3KOIOTHYECKas H30SIHS.

AemoncTpauus. Cxemsl, HILIOCTPUPYIOIIME MPOLECC TIeorpadHuyecKoro
BUIO00PAa30BaHKs; KUBBIE PACTEHHS U JXMBOTHBIE, TepOapuy M KOJUIEKIWH,
TIOKa3bIBAKOIIME PE3yNbTaThl IPHUCIIOCOOIEHHOCTH OpPraHW3MOB K Cpefe
0OUTaHUS U Pe3yIbTaThl BUA006PA30BaHMS.
[IPEJIMETHBIE PE3VJIbTATEI OBYYEHU A
Yyanuecs qOKHEI 3HATD:

® GopMBI BUI0OOpa3OBaHus.

e Vuamuecs JODKHBI YMETH:

® XapaKTepU30BaThb  MPOLECC  3KOJOTMYECKOTO W reorpaduyueckoro
BH1000pa30BaHu.

OcHoBHBlIE  noHATHA.  Bumoobpasosamme.  I'emodomm.  M3omsmwms.
I'eorpaduyeckoe BunoobpazoBanue. DKoJOruYecKoe BHI006pa3oOBaHue.
Tema 1.12
COXPAHEHUE MHOI'OOBPA3US BUTOB KAK OCHOBA

YCTOUYMBOI'O PA3BUTHS BUOCDEPHI (1 q)
Bronornyeckuil mporpecc W Guonormueckuil perpecc. IIpHYuHEl BEIMUPAHUS
BHI0B. bronornyeckoe pazHoobpasue.

I[TPEAMETHBIE PE3VJIBTATHI OBYUYEHU S
Vyamuecs noMKHEI 3HATE:

® I'JIaBHBI€ HaIlpaBJICHUS 3BOJIIOIINH;
® [IPUYUHBI BBIMHPAHUS BUIOB;

® IIYTU JOCTHXKEHUS OMOJIOTHYECKOTO Iporpecca.
HJalmuecs JOJDKHBI YMETh:

® IIepeYUCIIATE (Ha3hIBATh) ITYTH NOCTIKEHHS GHOIOTMYECKOro Mporpecca;
® 00BACHATH HEOOXOUMOCTB COXPaHEHHsI GHOPa3HO0OPa3UsL.

OcHoBHEBIE OHATHSA. BHonormyeckuii nporpecc 1 OHUOJIOTHYECKHiA perpecc.
Tema 1.13 :

JOKA3ATEJLCTBA DBOJIIOLNA
OPITAHMYECKOI'O MHPA (1 1)

Iluronoruyeckue M MONEKYIAPHO - OWonoruyeckue (MOJEKYIAPHO -
TeHEeTUYECKUe), CPaBHHUTEIBEHO aHaTOMHUYECKHe (cpaBHUTENBHO -
MOpP(OJIOTHYECKHE), [IaJIEOHTOJIOTMYECKHUE, 3MOpHOTIOTUYECKHE u

6uoreorpadbuyeckue 10Ka3aTEN5CTBA 3BONIOLHUH.

AemoncTpanus. VnmocTpanuy, 1eMOHCTPUPYIONIKE CXOACTBO PAHHUX JTaIloB
5MOPHOHATBFHOTO PA3BUTUS IO3BOHOYHBIX, MYJISOKM M JpPyrHe HarJIsgHbIE
MaTepHaisl, HWUIOCTPUPYIONIHME aHaJOIM4YHbIe M TOMOJIOTHYHBIE OpTaHBl,
PYAUMEHTHI B aTaBU3MBL.

ITPEJMETHBIE PE3VJIbTATHI OBYUEHU A

Yyammecs q0MKHBI 3HATH:

®  KIacCH(UKAIUIO TOKA3aTeIbCTB SBOIOLUH.
Yyamuecs nODKHEI YMETh:



® IPUBOAUTH NMPHUMEPHI, NOKA3hIBAIOLIME CYIIECTBOBAHHUE 3BOJIOLIMOHHOIO
npoLecca, aHAIOTUYHBIX ¥ TOMOJIOTHYHBIX OPraHOB, PYAHUMEHTOB U aTaBU3MOB.
OcHosuble nonaTHs. [uronorus. Monexynspras 6uonorus. CpaBHUTETbHAS
aHatomus.  IlaneonTonmorms.  Buoreorpadus.  AHanoruyHble  OpraHsL
["oMonoru4ssle opraubl. PyquMeHTE. ATaBH3MBL

Tema 1.14

PA3BUTHE NPEJCTABJEHHAH O MIPOUCXOXKIEHUN
KU3HU HA 3EMUIE (1 4)

Konnenmuu abuorenesa u 6uorenesa. Onsiter ®@. Peny, JI. Cnanannany u M.
M. Tepexosckoro, onbit JI. ITactepa. I'MoTe3s! CTalMOHAPHOTO COCTOSHHUA H
IaHCTIEPMUH.

HAemoncrpanus. Cxemsl onbito @. Penu, JI. Cniananuanu u JI. Ilacrepa.

[TPEAMETHBIE PE3VJIbTATHEI OBYUEHUSA

Vyanmecs TODKHBI 3HATD: _

® CYIIECTBYIOLIME IUIIOTE3H] IPOUCXO0XKICHHUS )XU3HHA Ha 3eMIIe.
Yyampecs TOJKHBI yMETh:

e 00OCHOBBIBATH CIIPaBCAJIMBOCTE HUIIM HECOCTOATEIBHOCTE OT- A€JIBHBIX
THITIOTE3 IIPOUCXONKACHUS JKU3HH.

OcHosHele nonsATHS. AGHorenes. Buorenes. [Tancnepmust. Teopus
CTaLMOHAPHOT'O COCTOSHUA. '
Tema 1.15
COBPEMEHHBIE ITPEJCTABJIEHUS O BOSHUKHOBEHUUA
HU3HH (1 9)

Opranuyeckuit MUp Kak pe3y/ibTar BOJIOLWH. BOSHMKHOBEHHME M Pa3BHTHE
KU3HH Ha 3emie. XUMUYECKH, IpeOouoorudeckuii (Teopus akagemuka A. U,
Onapuna) ¥ OHONOrMYECKMH OTambl pPa3sBUTHS JKMBOM Marepuu. Teopus
Ouomnoaza

Hemonctpanus. CxeMbl  BO3HHKHOBEHHMsS MEMOpaHHBIX CTPYKTYp H

OJHOKJIETOYHBIX 9YKapHOT.

IIPEAMETHBIE PE3VJIbTATBI OBYVUEHU S

Yyammecs DOJDKHBI 3HATH:
® Teopuro akagemuka OnapuHa;

® TEOpHUI0 OHOTI033a.
Yyamuecs DODKHBI YMETh:

® ONINCHIBATE  IPOLECC  BO3HUKHOBEHMS  KOAUEpBaTOB, IMPOOHOHTOB,
MeMOpPaHHBIX CTPYKTYP, OTHOKIETOYHBIX IIPOKAPHUOT M 3YKAPHOT.
Ocnosasle nouartust. buonoss. Koauepsar. [Tpo6uoHT (IpoTOOGHOHT).
Tema 1.16
PA3BUTHE ’KU3HU HA 3EMUIE (2 4)

PasBuTHe XM3HH Ha 3eMile B apXelCKyi0 M MPOTEPO30MCKyro 3phl. IlepBrie
crennl xxu3Hu Ha 3emie. [losBnenne Bcex cOBpeMEHHEBIX THIIOB 0€CIIO3BOHOYHEBIX
*uBOTHBIX. [IepBEIe XoproBEIe. Pa3BuTHe BOIHBIX pacTeHHUI.

PasuTre xu3HM Ha 3eMmile B Male030MCKyro 3py. IlosBieHre M BOJOILMSA

CYyXONyTHBIX  pacTeHud.  [lamopoTHUKM,  CeMeHHBIE  IAOPOTHUKHY,

rOJIOCEMEHHbIE  pacTeHHs.  BO3HUKHOBEHHEe  IMO3BOHOYHBIX:  PHIOHI,



3€MHOBOJHEIE, IIPECMBIKAFOIIHECS.

Passutue xu3HM Ha 3emie B Me3030HCKyI0O H KalfHO30UCKYIO 3pBL.
ITosiBiienne 1 pacIpoCTpaHEHHe IOKPHITOCEMEHHBIX pacTe M. BO3HUKHOBEHNE
nTan ¥ Mmiekonurtaronmx. [lossnenne m passutve mnpumartos. IlosBrenue
YeJI0BeKa.

Memoncrpanus. Penpoxykimu kaptun 3. Bypuana, oTpaxaromux dayHy u
(ropy pasnHMYHBIX 3p U TIEPHOAOB; CXEMbI PA3BUTHS LAPCTB XKHBOM IIPUPOJIBL;
OKaMEHEJIOCTH, OTIEeYAaTKH PacTeHWil B JApPEeBHUX IopoxaxX. MoIenau CKeIeToB
YEI0BEKa U MO3BOHOYHBIX KHUBOTHBIX.

IMPEIMETHBIE PE3VJIBTATHI OBYUEHU A
Vuanyecs qODKHEI 3HATH:

3 ® Da3BHUTHEC JKUBOTHBIX U paCTeHI/Iﬁ B Pa3/IM4HbIC ICPHUOABI CYIIECTBOBAHUA
EMJIH.

Yyamuecs TOJKHBI YMETh:

® [ICPEYUCIIATE B XPOHOJOTHYECKOM MOPSIKE 3PBI Te0XPOHOIOIHYECKOM
IIKAJIBI;

® XapaKTE€pU30BaTh 3TAIlbl PA3BUTHUA JKUBOU IIPpUPOIOEI;

® ONHUCHIBATh Pa3BUTHE XU3HU Ha 3eMJIe B pa3IUIHBIE 3PHI.
OcuoBHEle moHATHA. DoH. Dpa. [lepro.

Tema 1.17

I'MIIOTE3BI NPOUCXOXKIEHUS YEJIOBEKA
(1)
AHTpPOIIOTeHe3 U ero IBIKYyIue Cuibl. [IpecTaBleHds O HMPOUCXOKIEHHHU
YeJI0BEKa B Pa3sHbIE IEPHOABI HCTOPHH HAYKH.
ITPEJIMETHBIE PE3VJIbTATBI OBYVUYEHU A
VYyamuecs T0JDKHBI 3HATh:
® JIBIDKYIIUE CUIIBI aHTPOIIOreHe3a.
VYyamuecst TOKHBI YMETE:
® XapaKTEepU30BaTh POJIb PA3IUYHEIX (PAKTOPOB B CTAHOBIEHHUH
YeoBeKa.

OcHoBHEIe NOHATHA. AHTpoTIOreHes. [[BIKYIHE CUIIBI AHTPOIIOreHe3a.
Tema 1.18

IOJIO’KEHUE YEJIOBEKA B(FH)CTEME AHUBOTHOI'O MUPA
g
IIpoucxoxnenue demoBeka. MecTo dYenoBeka B JKHBOW  IPUPOJE.
CucremaTuyeckoe mnosoxxeHue Buga Homo sapiens B CHCTeMe KHBOTHOTO
mupa. IlpusHaku 1 cBojicTBa denoBeka, IMO3BOJIAIONMIME OTHECTH €ro K

Pa3ITUYHBIM CHCTEMATUYECKUM IPYIIIaM LapCTBa )XMUBOTHEIX.
IIPEJIMETHBIE PE3VJIbTATHI OBYUEHU A
Vyamupecs DoDKHBI 3HATH:

® CHCTEMAaTHYECKOE IIOJIOKEHHE YEJIOBEKA B CUCTEME OPraHH4YeCKOro MHpa,
e 0cO0EHHOCTH YeOBeKa KaK OUOJIOrH4ecKoro BHOA.
Yyamuecs DO KHE YMETh:

® BBIABJIITE NIPU3HAKHU CXOIACTBA U PA3NIM4YMs B CTPOCHHH U I10- BEICHHUH



XKHUBOTHBIX W YEJIOBEKA.

OcHoBnble noHATHs. Xopaossie. Mitexonuraromue. IIpuMartsL.
PynuMeHTEl. ATaBU3MEL.
Tema 1.19

3BOJIIONMS YEJTOBEKA (1 4)

Craguu o3BoONmIOLMHE dYenoBeKa: NPUMATEl — IIPEJKH 4eoBeKa,
aBCTPAJIOIIUTEK, YEJOBEK YMEJIBIM, IPEBHEHINNI 4YelloBeK, NPEeBHHM 4YellOBeK,
TIEPBEIE COBPEMEHHBIE JTIIOIU.

ITPEIMETHBIE PE3VJIbTATEI OBYUYEHM
Vyamuecs T0KHEBI 3HATH:

® STallbl CTAHOBJICHHS YeJIOBeKa KaKk OMOJIOrHYecKoro BUaa.
Yyamuecs TOJKHBI YMETh:

® TICPEHHCIATE B XPOHOJIOTHYECKOM MOPAIAKE 3TAIlbl CTAHOBIIECHUSA
YyeJioBeKa KaK OHOJIOrHIecKOro BHOA. '

OcHoBHEle NOHATHSA. J[pHONUTEKH. ABCTPAIONUTEKH. APXaHTPOIIEL.
ITaneoantponsl. HeoanTporsi.

Tema 1.20 '
YEJOBEYECKHE PACBI (1 9)

[omynsarmonnas ctpykrypa Buna Homo sapiens; uenoBedeckue pacsl;
pacooOpasoBaHHe; €IMHCTBO IPOHMCXOKAEHUs pac. IlpucmocobHuTensHOe

3Ha4YEeHUE PAaCOBBIX IIPH3HAKOB. BUIOBOE €MUHCTBO YeIoBEYECTBA.
IIPEJMETHBIE PE3YJIbTATBI OBYUEHH S

VYyammecs NOJKHBI 3HATH:
® OIpe/eNeHne ITIOHATUA «pacay;

® XapakTepHble IPU3HAKU OOJBIIKX pac.
Yyamuecs 1ODKHBI YMETh:

e 000CHOBBIBATH BUIOBOE E€IUHCTBO YEJIOBEYECTBA.

OcnosHrle nonsaTHs. Paca. Bosnbinas paca. Manas paca. Harus.

MexnpenMeTHBIe CBSI3H

ActpoHomus. Opranuzanus IUTaHeTHBIX cucTeM. CollHe4YHas cHUCTeMa;, ee
cTpykTypa. Mecro nmnanetsl 3emist B COJTHEYHOM CHCTEME.

Hcropusa. Kynerypa 3anmamnoit EBpombr konna XV — mepBoil MOJOBHHEI
XVII B. Kymerypa mnepBoro mneprwoma Hoso#t wucropuu. Benukue
reorpau4ecKue OTKPBITHA.

OKoHoMH4YecKas reorpadus 3apyOexHslx crpad. Hacenenwe wmupa.

I'eorpadus Hacenenus Mupa.

®uzndeckas reorpadus. IcTopust KOHTUHEHTOB.
METAIIPEJIMETHBIE PE3VJIbTATBI OBYUEHUA

Y‘I&H.IHGCH JOJI’KHBI YMETh.

® HCMOJIE30BaTh MHIYKTUBHBIN U N€XyKTHBHBIA MOAXOIBI IPU U3yYEHUH
KPYIIHBIX TaKCOHOB;

e 0000maTe ¥ AenaTh BEIBOJIEI;

e paboTaTh C JONOIHUTEIBHBIMHA UCTOYHUKAMH HH(OPMALIHH;

® TIPEACTAaBIATH MAaTE€pUal, UCIONb3Ys BO3MOXKHOCTH KOMITBIOTEPHBIX
TEXHOJIOTHH.



Pazpgen 2
Ixocucrema (12 9)

Tema 2.1
OPI'AHU3M U CPEJA. SKOJOTNYECKHE ®AKTOPBI (149)

Opranmsm u  cpena. ®@akTopel cpensl  oburtammsa.  Kiaccubuxaums
SKOJIOTUIECKHX (akTopoB. Biusnue $hakTopoB cpexsl Ha opramusMm. IIpemers:
BBIHOCITHBOCTH. 30HA ONTHMYyMa, 30Ha yrHeTeHus. OrpaHMYMBAIOmui (haxTop.
3akoH MuHMMyMa JIubuxa. DKonorndeckas HAMIA.

AemoncTpauus. Harmsgmele Martepuansl, JeMOHCTPUPYIOUIHE BIHSHUE

(GaxTOpOB cpenEl Ha OpraHu3M.
ITPEJIMETHBIE PE3VJIbTATEI OBYUYEHU S

Vyanmecs: [OKHBI 3HATH:
® OIpEIeNeHNs NOHATHH «IKOJIOTUL», «Cpefia OOUTaHMA», «OTPAHNYMBAFOIHH
(haxTopy;

® MNpeaMeT M 331a44 SKOJIOTHH KaK HAyKH;

® 33KOH MHUHMMyMa JInbuxa;

®  KIacCUQUKAIUIO SKOTOTHIECKHX (PaKTOPOB.

VYyamuecs DODKHBI YMETh:

®  KIacCHU(HUUMPOBATH SKOJNOTHYECKUE (AKTOPEL.

OcHoBHble — moOHATHA.  Okonorms. Okocucrema. Cpena  0BHTaHWSL.
Oxonorudeckuit dpaxrop. Ipeiesns BEIHOCIHBOCTH. OTrpaHIaMBAIONIHiT HaKTop.

Tema 2.2
ABHOTHUYECKHE ®AKTOPBI CPEJBI (1 1)

DaKTOpBI Cpelbl OOMTAHHSA ¥ MPUCTIOCOGTEHHS K HUM SKMBBIX OPraHH3MOB.
Abnotndeckre  QakTopsl cpenbl. Pomb  TemmepaTyphl, OCBEIEHHOCTH,
BIQXXHOCTH H© JpYyruX (akTOpOB B JKHU3HENEATENBHOCTH COOOLIECTB U
OpPraHH3MOB.

[TPEIMETHBIE PE3VYJIbTATEI OBYUEHU A
Vyamuecs nomKHbI 3HATE:

® Ba)KHEWIIMe abHoTHIeCKHe (HaKTOpEI;

® BIIMsIHUE a0MOTUYECKUX (PAKTOPOB Ha OPraHU3M;

® a[lanTalliy OPraHU3MOB K Pa3IMYHON HHTEHCUBHOCTH a0MOTUYECKUX
(axTopoB.

Yyamuecs JODKHEI YMETh:

® XapaKTepH30BaTh BIMAHHUE a0HOTHYECKUX (PaKTOPOB HA OPraHU3M;

® ONKCHIBATh IPUCIIOCOOIEHNS OPIaHH3MOB K Pa3IMYHON MHTEHCUBHOCTH
abHoTHUYeCKHUX (HaKTOPOB CPEIBL;

® IPUBOJIUTE NPUMEPHI aanTalyy OPraHu3MOB K pa3TuIHON HHTEHCHBHOCTH
abuoTHyecKux (HaKToOpOB.

OcHosHele morATHA. AGHOTHYecKHe dakTopsl. AxanTanuy. PoTomepHon3Mm.

bronoruyeckue puTMel.
Tema 2.3

BUOTUHYECKHUE ®AKTOPBI CPEJABI (14)

buotnueckue  dakrTopel cpemsl.  POpMBI  B3aHMMOOTHOIIEHHH  MEXIY
opranu3MamMy. I103uTHBHEBIE OTHOIIEHHS — CHMOMO3: MyTyalu3M, KOOIEpalHs,
KOMMEHCATHU3M. AHTHOMOTHYECKHE OTHOLIEHMS: XHIIHAYECTBO, MAPa3UTH3M,
KOHKypeHUus. HeliTpaibHble OTHOIIEHUS — HENTpaImu3M.

Aemoncrpauus. [Ipumeps: cuMOro3a HpefCTaBUTENeH pPa3IMYHBEIX IAPCTB



)KHBOM IPUPOIBI.
[IPEIMETHBIE PE3VJIbTATHI OBYUYEHU S

VYyaniuecs: JO/DKHBI 3HATE:
® OIIpeNeNIeHUe MOHATHS «OHOTHYEeCKUE HAKTOPEI CPEBI»;

o $0pMBI B3aUMOOTHOIIEHUH MEX/Ty OpraHiu3MaMu.
Januecs TODKHBI YMETh:

® KIIaCCHQUUMPOBATH HOPMBI B3aAUMOOTHOLIEHUH MEX/Ty OpTraHH3MaMH;
® XapaKTepU30BaTh Pa3IMYHbIE CHMOHOTHYECKHE U AaHTHOUOTUYECKHE
B3aMMOOTHOILIEHUS OPraHU3MOB;

® IPUBOJIUTE IIPUMEPHI CUMOKMO03a ¥ aHTHOHO03A.
OcHoBuble nonsaTHs. bruorndeckue dakropsr. [Tapazuruam.
XumunyectBo. Koukypenumsa. Cumomos.

Tema 2.4
CTPYKTYPA 3KOCUCTEM (14)

EcrecTBeHHBle  cOOOIIeCTBA  JKMBEIX ~ OpraHHM3MOB.  BHOreomeHO3HL
KomIoHeHTbl ~ GHOreONeH030B: MPOYLEHTHl, KOHCYMEHTBI, PeIyLEHTHI.
Bronenossr: Bun0OBOE pasHooGpasue, IIOTHOCTH MONYIISLHHN, GHoMacca.

[TPEJIMETHBIE PE3YJIbTATBEI OB YUYEHU A

Yyammuecs DOIKHBI 3HATH:

® OIpPENENeHUs NOHATHH «IKOCHCTEMaY, «OHOIIEHO03%», OHOre0IeHO3Y;
® CTPYKTYPY ¥ KOMIIOHEHTHI 3KOCHCTEMBI U GHOre0IeH03a;

®  (GyHKIUU KOMIOHEHTOB SKOCHCTEMEL.
Yuamuecs TOJDKHBI YMETh:

® pa3aMYaTh MPOIYLEHTHl, KOHCYMEHTEI M PeIyLEeHTEI,

® ONHCHIBATH KOJIOTMYECKHE CHCTEMBI, OMOIIEHO3HI ¥ OHOTreOIEHO3EL.

OcHoBHBIe MOHATHA. DKocucTeMa. bronenos. Broreomnenos. [IponyLeHTsI.
Koncymentsl. PeqynesTsl.

Tema 2.5
INIIEBBIE CBSA3U. KPYT'OBOPOT BEIINECTB ! ITIOTOK
IHEPI'MA B DKOCUCTEMAX 1 9)
Llenu u cety nuTanus. Tpoduyeckue ypoBuu. DKoNOrudecKue NIAPaMHIBL:
YHCell, OMOMaCChl, SHEPTHH. Kpyrosopot BemecTs u 3HEpruyu B 3KOCHCTEMAX.

Memoncrpanus. CxeMbl, HUNOCTPHPYIOIIME IIMINEBEE IEM U CETH,
OKOJIOTHYECKME MHUPAMUABI U KPYyroBOPOT BEIUECTB U II0- TOK 3HEPIHH B
3KOCHCTEMAX.

[TIPEIMETHBIE PE3VJIbTATBI OB YUYEHU A

Yyamuecs JOJKHBI 3HATh:

® OIpPENeNICHUS TIOHATHH «ITUINEeBas Leby, «IIHIIEeBas CEeThY,
«TpO(HUIECKII YPOBEHEY;

® KJIACCU(UKALMIO IIHINEBBIX LEeNei.
VYyanmecs JOMKHBI yMETh:

® COCTaBJIATH IPOCTEHUIINE IHUINEBEIE LEMH;
® ONHUCHIBATH OHMONOTHYECKHI KPYyrOBOPOT BEMIECTB.
OcroBHsle nousTus. [Tumesas nens. [Tumesas cers. Tpoduueckuit ypoBeHs.
KpyroBopot BemecTs 1 MOTOK SHEPTHHU B IKOCHCTEMAX. '



Tema 2.6 .
NPAIAHBI YCTOUMYUBOCTU U CMEHBI SKOCHUCTEM (1 1)
M3menenne  coobmects. Cmena skocucreM.  J{uHAMHYeCKoe
paBHOBeCHE.
IKekypcuu.
EcrecTBenHble (IpHpOIHBIE) SKOCHCTEMBI (Mec, YT, BOZOEM H T. 4.) cBoeil

MECTHOCTH.
[IPEJIMETHBIE PE3VJIbTATEI OBYYEHU S

Yyamuecs qomKHbl 3HATE:
® [IPUYHUHBI YCTOHYHUBOCTH U CMEHBI S9KOCHCTEM.
Yaluecs JOJDKHBI YMETh:
® IPUBOAUTH NIPUMEPBI CAMOPETYJISLIMH, CMEHBI IKOCHCTEM.
OcHoBHble moHATHA. CMeHa DJKOCHCTEM. VYCTOWYHUBOCTE 3KOCHCTEM.
Jluaamugeckoe paBHOBeCHE.
Tema 2.7
BJIMSTHUE YEJIOBEKA HA DKOCUCTEMBI (149)
OKOJIOTHYeCKHe HapyIIeHUs. ATpOIEHO3HI.
VIckyccTBeHHBIe 3KOCHCTeMbl (MapK, CKBep, cal, ToJe W T. A.) CBOeil
MECTHOCTH.

[IPEAMETHBIE PE3VJIbTATEI OBYYEHU S

Yuamuecs DOKHEI 3HATE:
® onpeNieNIeHNe MTOHATHUS «arpoIeH03y;
® 0COOEHHOCTH CYIECTBOBAHHUS arpoleHO30B.
VYyaimecs TODKHBI YMETb:
® IPUBOJIMTE IIPUMEPEI arpOLIEHO30B.
OcHOBHBIE TOHATHA. ATPOLIEHO3.
Tema 2.8
BUOC®EPA — I''TOBAJIBHASI S3KOCUCTEMA (1 4)

Buocdepa — xkuBas oGomouxa muiadetsl. CTpykTypa 6HOChEpEL.
KowmrionenTsl 6uocdepr: KHBOE BEIECTBO, BUAOBOH COCTaB, pasHOOOpasue u
BKIIaL B Ouomaccy; OHMOKOCHOE M KOCHOe BemecTBo Oumocheps: (B. U.
Bepuazckuit). Kpyrosopor Bemects B npupoze. ['panuis: 6uochepst.
JAemoncrpauns. CxeMbl, HIUTFOCTPUPYIOLIE CTPYKTYPY U TPAHHIEI GHOChEpSL.

IMPEAMETHBIE PE3VJIbTATBI OB VUEHU A

Vyammecs DoKHBI 3HATE:
® ompeneneHue NOHATUS «OHochepay;
® CTPYKTYpY M KOMIIOHEHTHI OHOC(EpEI;

® TIpaHMIBI GuOChEpEL.
Yuamuecs TOJDKHBI YMETh:

® IIPUBOJUTH NPUMEPHI Pa3IUYHBIX BellecTB 6Guochepsl (3KUBOro, KOCHOTO,
OGUOKOCHOT0, GHOrEeHHOTO0);
® XapakTepu3oBaTh GuoMaccy 3eMiu, GHOJOTHYECKYIO IPOAYKTHBHOCTb.
Ocnosuele noraTus. bruocdepa. Xusoe emectso. KocHoe BemecTso.
buoxocHoe BemecTBo. buorennoe BemecTyo.



Tema 2.9
POJIb )KUBBIX OPTAHU3MOB B
BUOC®EPE (1 )

Pons sxmBoro Bemecrsa B 6Guocdepe. Kpyrosopor Boxmel u yriepoza B
ouocdepe.

[IPEAMETHBIE PE3VJIbTATHI OBYUEHU S

Yyamnuecs nomKHbI 3HATh:

® KOMIIOHEHTHI XHMBOTI'0 BEIIECTBA H €0 (YHKLIKH.

VYyanmecs JOIKHBI YMETE:

® ONHUCHIBATH POJIb XKHMBOI'O BENIECTBA OHOCHEPEI;

® OIMCHIBATHL GHONOIUYECKHI KPYTOBOPOT BEIIECTB.
OcHnoBrble MoHsATHsI. KpyroBopoT BemecTs.

Tema 2.10
BUOC®EPA 1 YEJIOBEK (1 9)
IIpsiMoe u KocBeHHOE BIHAHME YenoBeKa Ha Guochepy. ITpupomHbie peCypchl
U HX HCIIONB30BaHHE. AHTPOIIOTeHHbIE (aKTOPhl BO3AEHCTBHA Ha OHOIIEHO3BI
(pone denoBeka B NPHPOZE); MOCHENCTBHS XO3SHCTBEHHON esSTeTbHOCTH
genosexa. Hoocdepa.
[IPEAMETHBIE PE3VJIbTATEI OBYUEHU S
Yyammecs qOKHBI 3HATH:
® AHTPOIIOIeHHBIE (PAKTOPHI;
® XapakKTep BO3[EWCTBM YelloBeKa Ha Ouocdepy.
Yy9amuecst JOMKHBI YMETE:

® IPUMEHATEP HaA IIPAKTHKE CBENEHUS O BO3MOXKHBIX ITOCIEINCTBHIX
BIIMSAHMS XO35HCTBEHHON JIEATENBHOCTHY YeIoBeKa Ha Grocdepy.

OcHoBHbIe NOHATHA. AHTpOnOreHHbIe hakTopsl. Hoochepa.

Tema 2.11
OCHOBHBIE KOJOI'MYECKHUE ITPOBJIEMbBI
COBPEI\(’IIEP%HOCTI/I
q
AHTDOIIOreHHOE BIMSHME Ha aTtMochepy H Tuapochepy. Dpo3us IOYBEL
I[IprpoaHbIe pecypesl U UX UCIIONB30BAHHME.

JlabopamopHmyeie u npaxmuueckue pabomut

AHanus ¥ OlleHKa IIOCIEACTBUI JeATeNEHOCTH YeI0BeKa B 9KOCHCTEMAX.

ITPEJIMETHBIE PE3VJIbTATEI OBYUYEHUA

Y4amuecs NOJDKHEI 3HATH:
XapakTep BO3JCHCTBHS YeloBeKa Ha aTMocdepy u ruapocdepy;
HCTOYHUKH 3arpsA3HEHHs aTMOCcepsl i THAPOChEpEI;

® HeWcyepraeMble ¥ UCYepraeMble IPUPOAHEIE PECYPCEL.
Yyanecs JOMKHEI YMETE:

® _ OLCHMBATH NEPCTEKTHBEI BIHMAHNS XO3ANHCTBEHHOH NEATENIBHOCTH YelI0BeKa
Ha Onocdepy M NPOTHO3UPOBATH NOCIENACTBHMS XO3SHCTBEHHOW NEATETHHOCTH
4eI0BeKa.
OcHoBHBIE NOHATHS. 3arps3HeHne atMocheps! U ruapocdepsl. Dpo3us MHOYB.
Kucnorusie noxau. IlapaukoBerii addext. Dko- norudeckas karactpoda.
Tema 2.12

IIYTU PEINEHWS SKOJOI MYECKUX IMPOBJIEM (1)

IIpoGnemsI palMOHATBHOr0 IPHPOAOIIONE30BAHHUSA, OXPAHBI IIPHPOIBL:



3alMTa OT 3arpsA3HEHHH, COXpaHEHWEe O3TalOHOB ¥ IAMATHHUKOB IPHUPOJIEL,
obecniedeHre NPHPOIHBIMH pECypcaMH HaceleHHs IuiaHeTsl. (OCHOBBI
PalMOHAIBHOIO IIPUPOIONOIB30BAHMS.

Aemoncrpauns. KapTe! 3amoBefHBIX TEPPUTOPHI HALIEH CTPAHEL.

Jlabopamophvie u npakmuueckue pabomot

AHan¥3 ¥ OIEHKa TINOOATbHBIX 3KOJOTMYECKUX NpobGieM M myTei uX
peleHus.

IIPEIMETHBIE PE3VJIbTATBEI OBYUEHM S

Vyamuecs qoKHEL 3HATD:

® Cr0coOBI M METOBI OXPaHbI IPUPOJIEI;

® CMBICII COXpaHEHHs BUIOBOIO pa3HOOOpasus;

® OCHOBHI PallMOHATBHOTO IPUPOIOIIONE30BAHMS;

®  3aI0BE/IHMKM, 3aKa3HUKHM, HallMOHANBHEIE Tapky, KpacHyio kaury.

Yyamuecs JODKHBI YMETb:

® IPUMEHATH Ha IPAaKTUKE CBENCHUS O TTI00ATBHBIX 3KOJIOTHYECKHX
npobneMax U IMyTAX UX peIleHuUs.

OcHoBHEIE IIOHATHUS. Oxpana IIPUPOJIBL. PanmonansHOE
IPUPOAOTIONB30BaHKe. 3aoBeAHNK. 3aka3HuK. HanmonanpHeni napk. Kpacuas
KHUTA.

MexrnpeqMeTHbIe CBA3H

Heopranuueckas xumus. Kucmopox, cepa, asor, ¢ochop, yriaepon, ux
XuMudeckue cpoicrea. OxpaHa mNpUpombl OT BO3- JOEHWCTBHS OTXOMOB
XMMUYECKUX IIPOU3BOCTE.

®usnueckas reorpadus. Knumar 3emim, KTuMaTH4eCKas 30HATEHOCTb.

®usuka. [TorsTHE 0 103€ M3TyYeHNs U OHOJIOrHIECKOM 3aIHUTe.

METAIIPEAMETHBIE PE3YJIbTATBI OB VUEHM

Yyamuecs TOJKHBI YMETh:

e paborark ¢ yueOHUKOM, COCTABIATH KOHCIIEKT Maparpada;

® pa3pabaTeIBaTh IUIAH - KOHCIIEKT TEMBI, HCIIONb3Ys Pa3Hble HCTOYHUKH
UHpOpMALNY;

® TOTOBUTH YCTHBIE COOOIEHUs U pedepaTsl Ha 3aTaHHYIO TEMY;

® [I0JIb30BaThCS MOMCKOBBIME cucteMamu MHTepHeTA.

JIMYHOCTHBLIE PE3VJIbTATBI OBYUEHMA

e [IlposBnenne 4YyBCTBa POCCUHCKOW TIpaKTAHCKOH  HIEHTHYHOCTH,
aTpuoTU3Ma, 00BM M yBaxeHUs K OTeuyecTBy, YyBCTBa TOPAOCTH 3a CBOIO
Ponuny;

® OTBETCTBEHHOE OTHOIIeHHe K ydebe, TOTOBHOCTH W CIIOCOOHOCTH K
camM000pazoBaHuUIO;

e (¢opMupoBaHHE MOTHBALMH K OOYYEHHIO W IIO3HAHHIO, OCO3HAHHOMY
BBIOOPY OyxyIe npodeccum;

® CIOCOOHOCTB CTPOUTH MHAMBUIYAIBHYIO 00pa30oBaTeNbHYIO TPAEKTOPHIO;

e (QopMupOBaHUE IIETOCTHOIO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHMS;

e coOmOeHNe IPaBUII TOBEIEHHS B IIPUPOJIE;

® yMEHHE peald30BhIBATh TEOPETUYECKHUE [TO3HAHUS  HA IPAKTHUKE;

® CIIOCOOHOCTH IIPU3HABATH COOCTBEHHEBIE ONIMOKY U MCTIPABIATE HX;

® yMEHHE apryMEHTUPOBAaHHO U OOOCHOBAHHO OTCTAaHBaTh CBOIO TOYKY
3pEHHUS;

® KpHUTHYHOE OTHOIIEHHe K COOCTBEHHBIM IIOCTYNIKaM, OCO3HaHUE



OTBETCTBEHHOCTH 32 UX PE3YJIBTATHI;
YB&XUTENBHOE U 10OpOXKenaTeIbHOe OTHOLICHHE K JPYTHM JIFOMISM;
YMEHHE CIYyIIaTh U CIBILATh JPYTUX, BECTH IUCKYCCHIO, OIIEPUPOBATH

GbaxTamu.
Tabanua TeMaTHIeCKOro pacnpeneaeHus 9AcOB
10 kmace
Pasznenst KomnmugecTBo yacos
ABTOpCckan Pabouan
nporpamMma nporpamma
Bgenenne 1 1
Pasnen 1. Buonorus kak Hayka. MeToms! 2 2
HAYYHOTO IO3HAHHUS.
Paznen 2. Knerka 11 11
Paspen 3. Opranusm 19 20
IToBTOpEHHE 1 -
BCEI'O 34 34
Tabanna TeMaTHYeCKOro pacnpexeieHHs YacoB
11 knace
Paznener KonugecTBo 9acos
ABTOpCcKas PaGouas
nporpamMmma nporpamMmma
Paznen 1. Bun 21 21
Pazgen 2. Oxocucrema 12 13
IToBTOpEHHE 1 -
BCEI'O 34 34
Onucanne Kypca
10 knace
Ne | HaummenoBanue remMbl | Beero U3 gux
4acoB JIabopatopHbIe U IpaKTHIECKUE KonTpoasHbIe
paboTsl paboTsI
Brenenue 1 - -
Paznen 1. Buonorus 2 - .
Kak Hayka. MeTroms!
Hay4YHOT'O TIO3HAHUS.
Pazpen 2. Knerka 11 | JlaGoparopuas paGora Nel 3ager 1o T:
«Omnucanue opraHou 108 «Knerkay.
PacCTUTENBHOMN KIETKH.
Jlaboparopnasi pabora Ne2
«M3yueHue KIeToK GaKTepwHiiy.
Pasnen 3. Opranusm 20 | IIpaxruueckas paGora Nel 3ayer 0o T:
«Pemenne 3ana4 Ha MoHOTHOpUIHOE | «OpraHusm»
CKpELHBAHHUE . -
IlpaxTHyeckas padora Ne2
«Pemenue 3anay Ha TurubpuaHoe




CKPEHIMBAHHE .

Peseps

OIIMCAHME KYPCA

11 knace

HaumenoBanue TeMbl

Bcero
YacoB

W3 aux

JlabopaTopHEbIe ¥ IpaKTHYECKHE
paboThl

KonTponsHrie
paboTEI

Paznen 1. Bun

21

JlabopaTopHas padora Nel
«Onucanue MOPGOIOrHIECKOT0
KpUTEpHs BALA.
Jlaboparopnas pabora No2
«3mMeHYHBOCTE ¥ 0c00€# 0nHOTO
BUIA.

Pazgen 2. 3xocucremMa

13

IIpakTuveckan padora Nel

«AHaITH3 U OIIEHKA IIOCIeICTBHH
JIeSTENBHOCTH Y€JIOBEKA B
9KOCHCTEMAX ».

[TpaxTugeckas pabora Ne2
«AHany3 ¥ OIeHKa I7100anbHBIX
9KOJIOTHYECKHUX IIpoOIIeM u ImyTei UxX

PEILIEHMA Y.

TEMATHYECKOE INTAHUPOBAHHE C YKASAHMEM OCHOBHBIX BU1OB
JEATEJBHOCTH OBYYAIOIIUXCA

10 xnace

Tema ypoka

Copaepxxanue ypoka

OcHoOBHbBIE BHBI
JAeATeTbHOCTH YyJamuxcs
(Ha ypoBHe y4eOHBIX
nercTBHi)

Beenenne (1 9)

Beenenne

Hcropus pazBuTHsI OHOJIOTHH.

Hayunrie TEOpHUH "
KOHIENIMH H HX MECTO B
COBPEMEHHOU

€CTECTBEHHO-HAYIHOH
kaptuae wmupa. Cucrema
OHOTOTHYECKUX HayK.
OOBEKTH ¥ METOABI H3YUCHHS
Ouonorun. YueHsle -OHOIOTH
M UX BKIag B CO3JaHUE
COBpEMEHHOMU Hay4HOU
KapTUHBI MUpa

XapakTepu3yroT OHOIIOTHIO
KaK HayKy, €e MeCTO H pOJib
cpenua IOpYrux
€CTEeCTBEHHO-HAYYHBIX
JIMCIUTLINH,
CHUCTEMAaTH3UPYIOT pas3acisl
OHMONOTrMM B 3aBHCHMOCTH
OT 0OBEKTOB HCCIIEIOBAHHS
H HCCIIEyEeMBIX
IIPOSIBJICHU M JKU3HH,
BBISBIIIOT POJIb OTAETBHBIX
YYEHBIX B Pa3BUTHH
OHONIOTHH, ONPEAEIAIOT




9Tanbl pasBUTHA OHOIOTHH
KaK HayKH

Pazpen 1. Buosorus kak Hayka. Meronsl Hayanoro nosnanus (2 9)

Cymsocts JKHBOTO.
CRoiicTBa XHBOTO.

XKuzHp kak OUOIOrMYeCKHi
(benomeH. Onpenenenus
JKU3HH, CBOMCTBA JKHUBOIO,
IPOSBICHHS JKM3HM M HX
XapaKTePHCTHK

Onpenensror IIOHSATHE
KHM3HBY», XapaKTEPHU3YIOT
CBOMCTBA JKHBOTO H
OCHOBHBIE IIPOSBIICHHS
KU3HH, Y4Yarcs OTJIdYaTh
JKHBOE OT HEJKHBOI'O

VpoBHH  opranusanuu
JKHBOH IIPUPOJIEI

Crpykrypa XuBOH Matepuw,
YpOBHEBast OpraHU3alus
’KMBOTO, TIPOSIBICHUS JKH3HM,
OOBEKTHI U METOMBI U3yYEHHS
JKMBOTO Ha Pa3HBIX YPOBHAX.

Harot oIIpenencHue
YPOBHEHR OpraHM3aluu
JKHUBOTO, ONpeAENnsIoT
HAEpapxuIo YPOBHEH

OpraHU3aIMK U NPOSBIICHUS
KHM3HMA Ha KaXJOM YpPOBHE
KaKk IpeIMeT H3y4YCHHS
Omonorun. 3HaKOMATCH C
METONAMU TIO3HAHUS JKUBOH
NpUpPOIBI, BBIIEIAI IIpH
3TOM  oOmieHayuHble U
CIenuaIbHBIE METOIbI
MCCIIEIOBAHNS,
XapaKkTepU3yIOT  KaKIbli
METOI HMCCIECIOBAHHMSI B
HCTOPHYECKOM ACIEKTe

Pazmen 2. Kuaerka (11 v)

HMcropus H3yYEeHUs
KJIETKH. Krerounas
TEopHs.

Ucropus CO3MaHHA
KIIETOYHOHI TEOpUH u
OTKpPBITHS KIETKH, METOMIBI
H3y4eHUs  KIEeTKM, CYyTh

OCHOBHBIX TIOJIOKEHHH
KJIETOYHOM TEOpHH, AaBTOPHI
KJIETOYHOM TEOpUH u

OTJICNILHBIX €€ MOJIOXKECHHMIL.

3HaKOMATCI C HCTOpHEH

U3YYECHHS  KIIETKH H
CO3JaHHEM KJIETOYHOH
TEOpPHH, XapaKkTepH3yIOT
OCHOBHBEIE MTOJIOKEHHA

KJIIETOYHOM TEOPHH.

XAMUIeCKHi COCTaB
KIIETKH.
Heopranuyeckue
BEIIECTBA KIIETKH.

DNeMEHTHBIH COCTAB KIETKH.
Knaccudukarms BEILECTB

KJIETKH o KJjlaccam
XMMHYECKUX COETMHEHUH,
KOJIMYECTBEHHOMY
IPENCTABUTENBCTBY M POJH B
KU3HEIEATETLHOCTH 31
CTPYKTYPHOH OpraHH3alliH.
Pasznoobpasue

HEOPraHu4eCcKHX COeIHUHEHHI
B KICTKE H HUX POk B

Onpenensror €IUHCTBO
3JIEMEHTHOI0 COCTaBa Kak
ONHO U3 CBOMCTB JXHBOTO,
pacupeeaioT XUMHIECKIe
JJIEMEHTHl II0 TIpyNIaM B

3aBHCHMOCTH oT
KOJHYECTBEHHOTO
IpEeACTaBHTEILCTBA B
OpraHM3Me, XapaKkTepH3YIOT
POIb OTHENBHBIX
3JIEMEHTOB. '

Iporeccax XapaKkTepu3yioT poJib BOIBI
KHU3HENEATETBHOCTH U | I MHHEpPAIbHEIX CONEH B
CTPYKTYPHPOBAHHH JKHUBOTO. | KJIETKE.
Opranunyeckue Onpenenenue, Haior  ompenenenue u
BeIeCTBa (obmras | kmaccupuKauMs W pOJB | IPHBOAAT KiIacCH(DHKAIHMIO
XapaKTEPUCTHKA). OpPraHHYECKUX COEIMHEHHH B | OpraHMYECKHX  BEILIECTB,




Jlumu el nporecce KIaCCH(QUIUPYIOT JTHIUIEL,
KHU3HENEATEITBHOCTH U | IPUBOJAT HUX XHUMHYECKHE
CTPYKTYPAPOBAHHH JKHUBOrO. | 0COOEHHOCTH %}
buonornueckas POJIb, | OIIpEeNeNsOT
KNacCHQUKAUKs W CTpOEHHE | GHONOTHYECKYIO pomb
JMIIUAA0B JIMITHIOB.

2 Opranugeckne Knaccuduxanus u | OnpenensioT yriaeBoas! Kak
BEIIECTBA.  YTNEBOBL | OMOMOrHYecKas ponkb | Kiace OpraHHYeCKHX
benxn. YIJIEBOIOB H O€enKoB. | coenuHEeHHIA,

Ctpoenme w  xmMmudeckme | KnaccupuuUpyrOT

CBOMCTBA  YIJIEBOJOB U | YII€BOJBl IO CTPOEHHIO,

6eKoB. BBIICHSIOT OMOIIOrHYECKYIO
pons YTJIEBOJIOB,
XapakTepu3yloT ©Oenku c
XHMHYECKOH U
Ouonorugeckoi TOYEK
3peHHs.

8 Opranuyeckue Hyxneunosie xuenotsr ‘kax | Jlaror onpeneneHue
BEIIIECTBA. HOCHTEIH HMHQOPMAalMd B | HYKJIEHHOBEIX KHCIOT KaK
HyKkienHOBBIe KHCIIOTBL. | KJIETKE M OpraHU3Me B HENOM. | XHMHYECKHX COCIMHEHHH H

Crpoenue u xiaccmdpukanus | HocuTeneit

HYKIEHHOBBIX KHCJIOT. | HacJI€ICTBEHHOM

buonormyeckue CBOMCTBA | HHYOPMALUH, ONpPENEIIIOT

HYKJIEHHOBBIX KHCJIOT. 0COOEHHOCTH CTPOECHHSA
HYKJIIEMHOBEIX KHCJIOT, HX
Ki1accuUKaLHIO H
OHOIOrHYECKYIO POIIH.

9 DyKapHOTHYECKAs Crpoenne knerky, | [IpuBonar oOmmit  mman
Knetka.  [lurommasma. | onpenenenue U | CTPOCHHS 3YKapHOTHYECKOM
Oprasoup.. KnaccuuKanms KJIETKH, JAlOT ONpeNeIeHUs

00s13aTe/BHBIX KOMIIOHEHTOB | OPraHOUIOB ¥ BKIIOYEHH,
9YKapHOTHYECKOH KIETKH. | KITacCU(HIUPYIOT
@yHKIMOHABEHOE OpPTraHOHUBI B 3aBHCHMOCTH
HazHaYeHHe OTHENBHBIX | OT OcoOeHHOCTEH ux
OpraHoHIOB. CTPOEHHS M OIpPEHEIAIOT
POJIb KaXIO0r0 OpPraHouaa B
KJIETKE. 3
10 | Knerounoe anpo. | Ocobennoctn  cTpoennst u | JJaloT  ompenenenue sapa
XpOMOCOMEL. (yHKIHOHATbHOE Ha3HAYEHHE | KAK  CNOCO6a  XpaHeHHs
sapa. CrtpoeHne W (QYHKIUM | HaC/IeCTBEHHOM
XpPOMOCOM. HHOOPMAIMH H XPOMOCOM,
XapaKTepU3YIOT
KOMIIOHEHTHI S7Ipa M HX
byHKITH.

11 | IIpoxapuornueckas OcobenHoctn  cTpykTypHOit | JlaroT OllpelEICHIE

KJIeTKa. OpraHU3alHK IPOKapHOT M OIpPEHEITrOT
IIPOKAaPHOTHYECKOM KIETKH. O0COOEHHOCTH HX CTPOEHHS.

12 | Peammmzanus Onpenenenue reHeTHYECKOM Onpenensror reHeTUYecKui
HaCIIeICTBEHHOM uHGOpMAaIHH, reHa U | KOO ¥ XapakTepH3yIOT €ero
uH(pOpMAIMKU B KJIETKE. | FeHETHYECKOTO KOJa. | CBOMCTBA, OIHCHIBAIOT

CgoiicTea TEHETHYECKOTO | TamBbl peanuazanuu
KOga. Peanmzanus | HacnencTBeHHOIM




TeHETHYECKOH uHpOpManuu B
KJIETKE U ee 3Talbl.

uaGOpMaME B KIeTke,
y4yarcs pemiaTth 3aJadd I10
MOJIEKYIAPHOM OHOIOrHy. -

13 | Hexnerounas  dopma | OcobernocTy CTPYKTYPHO# | XapaKTepH3yloT  BHUPYCHI
XHu3HU. Bupycel. OpraHd3alM¥l ¥  CBOWCTBA | KaK HEKJIETOYHYIO (opMy
BUPYCOB KaK HEKICTOYHOM | JKHU3HHU, OIPENETISIOT
¢bopmE! JKH3HH. Mepe! | ocobensOoCTH CTpoeHHS u

OpoQHIAKTHKH BHPYCHBIX | JKH3HEIEATEIBHOCTH
OonesHei. I[IpodunakTuxa | BUpyCOB; ONUCHIBAIOT
CITi . JKU3HEHHBIH IMKI BHpyca

AMMYHOIepUIHTA

9eJIoBeKa.
14 | 3ager mo Teme «KieTka» (cTpykrypa 3a7aHmii — BIIP).
Paznen 3. Oprannsm (19 g).

15 | Oprammsm - emmnoe | MHOroOGpazHe oOpraHusMos. XapaKTepH3yI0T OpraHu3M
nenoe. Mmuoroobpasue | OqHOKIETOYHEE, Kak OIMH U3 YpOBHEH
OpraHU3MOB. KOJIOHHAIIbHEIE U | OpraHu3amnuu ’KHUBOTO,

MHOTOKJIETOYHbIC OPraHU3MBL | KJIaCCHOUIMPYIOT
OpraHHu3MBI [0 KOJIMYECTBY
KIETOK M CBS3H MEXIy
HYIMH.

16 | O6men BemecTB ¥ mpe- | DHepreTHYecKuii OOMEH Kax XapakTepHu3yior obMeH
BpaIleHue SHEPIHH. | COBOKYIIHOCTE PEaKlui | BEIECTB KaKk OIHO M3
Onepreruyeckuii pacuieIruieHus CIIOXKHBIX | CBOMCTB XKHBOTO,
obMmeH. OpPraHM4eCKHX COCJUHEHMH. | omnpenensoT pons ATO B

Otansr SHEPreTUYECKOIO | OpraHu3Me,  3amMChIBAIOT

obMmeHa. OCHOBHOE 3HEPreTHYECKOe
ypaBHEHHE, OIHCHIBAXOT
9Tallbl  SHEPreTHYECKOro
obMeHa.

17 | Ilnactuyeckuit obmen. | [nacTmueckuii. o6MEH Kak XapakTepusyior
®oTocuHTE3. COBOKYIIHOCTB peaKumii | mIacTH4Yeckuii obMeH Kak

CUHTe3a CIOXHBIX | 3Taml  o6mero  obMmera
OPraHWYEeCKMX COEJWHEHHH. | BEIIECTB, KIACCHHUIHPYIOT
Tune! murapus. ABTOTPOQSI ¥ | OPraHE3MEI 1O THIaM
rereporpodsl. POTOCHHTE3 M | MUTAHMUS, ONUCHIBAIOT
€ro JTarlbL. GotocurTes MO  (azawm,
BBISIBIISIS IPOLIECCHI,
IPOTEKAIOIIME Ha KakKIOM
daze, OTIPENETSIOT
Omonormyeckoe 3HAYEHHE
(oTocuHTE3A.

18 | Henenue knerky. | Tumbsr  jmenmenms  kinerku. | XapakTepusyioT poct u

Murtos. MuT03 xak ocHOBa poCTa, | pasBUTHE KaK IIPOSBIEHHE
pereHepalyd M GECHoNoro | XHU3HH, KIACCHOHIMPYIOT
Pa3MHOXEHHA. THIE! KJIETOYHOTrO JeNIeHuUs,

MHUTOTHYECKHH U KHU3HEHHBIH
nuKIbL. XapakTepucTaka (a3
MUTO3a.

OIPEOC/IAIOT  JKH3HEHHEBIH
LMK KIIETKH U
MUTOTHYECKHH LIHKIT,
OIIMCHIBAIOT 9TansI




MHUTOTHYIECKOIO LKA,

BBIABIISIIOT 3HAYCHHE
MHTO34.
19 | PasmuoxeHue: Pasmuoxenne xak omHo u3 | OmpesensioT pasMHOXEHHE
fecnonioe u nonosoe CBOMCTB JKHBOTO. | KAK  CBOMCTBO  )XHBOTO,
Knaccuduxammss  cnocoGoB | BEIEISIOT CIIOCOOBI
Pa3MHOXKEHU, UX | pa3MHOXXEHHS 2§
XapaKTEepUCTUKA H | XapaKTEepPHU3YIOT KaXKIbIH U3
0COOEHHOCTH. 3Ha4yeHue | HUX, BBIABIISIOT
Pa3IUIHBIX Croco60B | 0COOEHHOCTH M 3HAYeHHE
Pa3sMHOKEHH. Oecmonoro ®  moOJI0BOroO
CII0COOOB Pa3MHOKEHUS.

20 | Obpaszoanme monoBeix | [amerl Kkak 0COGBIN THI XapaKTepu3yIOT —IMOJIOBBIE

KJ1eToK. Meiio3 KIIETOK. KIIETKH, BBISABJISAS
OcoOeHHOCTH HX CTPOEHHS M | 0COOEHHOCTH MX CTpPOCHHS,
obpazoBanus. ' H MeHo3, Kak crocob
XapakrepucTuka (az Melo3a. | KIETOYHOTO JeTICHUS.
3HayeHue Meio3a. ; OmnuceBaror  Meifoz 1o

CTATHSM. .
21 | OnnonotBopensne Cytp %} 3Havenue | Jlaror OIlpeieTICHAE
OIJIOAOTBOPEHHUS. OILIOAOTBOPEHMS,
Krnaccupukamus — cnoco6oB | knaccupumupyroT
omnomoTBOpeHus.  JIBoitHOe | JKHBOTHEIX 10 crocobam
OIJIOAOTBOPEHHE y | OIIOZOTBOpEHUS,
HOKPBITOCEMEHHBIX. OIUCHIBAIOT Iporecc
JBOMHOrO OIIOAOTBOPEHHS
Y IBETKOBBIX pacTEHHH,
BBUABIIIIOT OHMOJIOrHYECKOe
3HAYEHHE OIIOAOTBOPEHHUS.

22 | UepuBuayansHOE OnTorenes xak cOBOKymHOCTS | JlaroT OIpeaeIeHUE
Pa3BUTHE OPraHU3MOB IPOLECCOB  MpeoOpa3oBaHMsA | OHTOreHE3a,  ONPENEISIOT

OpraMaMa B IIPOLIECCE | €0 3Tambl M OIMCHIBAIOT
HHIMBUIYaIbHOTO Pa3sBHTHA. | IPOLECCHI, MPOHCXOSIIHE
Oransl OHTOreHe3a Y | Ha KaXKIOM 3Tarle.
MHOI'OKJIETOYHBIX KMBOTHBIX

U PaCTEHHIA.

23 | Onrorenes  venoBeka. | OcobGeHHOCTH OHTOreHesa | XapakTepH3yioT
PenpoayxrusHoe YeNIoBeKa. Otansl | ocobeHHOCTH 3TaIoB
30POBbE HHIUBUIYaIbHOI'O Ppa3BHUTHS | OHTOreHe3a 9eNoBeKa,

genoBeKa " HX | OIIUCHIBAIOT HOpPOLECCHI,
XapakrepucTuka.  DaKTOpHI | MPOUCXOIAIIHE HA KAKIOM
pHCKa, BJIMSIOIIHE Ha | 3Tafe, BBIABIAIOT BIHSHUE
3/I0POBEE YENOBEKA, KAYECTBO | HUKOTHHA,  alKOronsd M
)%} 3G GEXTUBHOCT | HADKOTHYECKHX BELIECTB HA
OHTOT€HETHYECKHX Pa3BUTHE YeI0BEKa.
IIPOILIECCOB.

24 |T'emetmka — mHayka o | OnpeneneHue TeHETHKH Kak Onpenensior reHeTuky Kak




3aKOHOMEPHOCTAX
HAaCIENCTBEHHOCTH |

HAayKH, HacCJICACTBEHHOCTH H
H3MEHYHMBOCTH KaK OCHOBHBIX

OJJMH u3 paszenos
OHOIIOTHH, BBIABIAIOT POJIb

HU3MEHYUBOCTH. CBOMCTB  HBOro. PaboThl | reHETWHKH B pa3BHTHH
I'. Menmens — Menzens mno  BEMBICHMIO | GHONOTHH, XapaKTEPH3YIOT
OCHOBOTIOITOXHHK CTaTHCTHYECKUX HacJIeICTBEHHOCTh u
TEHETUKH 3aKOHOMEPHOCTEMH HU3MEHYUBOCTH Kak
HacleIoBaHUs  IPU3HAKOB. | CBOWCTBA HKHBOTO,
I'mOpunonormyecknit  Meron | BELCHIOT pons MeHzens B
BBIABJIEHUA HACIEeNOBaHMS | PA3BUTUH FE€HETHKH.
npusHakoB.  OOBeKTHI H
METO/IBI HCCIIEIOBAHUS,
HCnoNb3yemMele Mennenem.

25 | 3aKOHOMEPHOCTH Onpenenenne XapaxkTepusyror
HaCJIeIOBaHWS. MOHOTHOPUIHOTO 0COOEHHOCTH
Monorubpuasoe ckpemuBanusi. CyTe IepBOro | MOHOrHOPHIHOIO
CKpemuBaHue. H BTOPOrO 3aKOHOB MeHJENs | CKpemUBaHus, TEPBBIA U

2§ ux LUTOJIOTHYECKHE | BTOPOH 3aKOHBI MeHens,

OCHOBEI. 3a8KOH  YHCTOTHI  TIaMeT,
y4arcs pemaThk 3ajadd Ha
IEPBBIH ¥ BTOPOH 3aKOHEI
Mennens.

26 | 3akOHOMEpPHOCTH Onpenenenne nuruOpuaHOro | XapakTepusyoT TpEeTHi
HacJIeOBaHWA. ckpemmpanus. CyTe Tpersero | 3akos  MeHzaens, gaioT
Jurubpunsoe 3akoHa Mennens u  ero | ompeneneHue
CKpeIIuBaHHE LU TOJIOTHYECKHE OCHOBBIL. | aHATU3UPYIOLIETO

Anamazupymomniee CKpEIMBaHHUS U

CKpellMBaHKE. OIPENEIIOT €ro 3HaYCHHE,
ydarcs pemaTrh 3aJaqdd H
JUrubpumHOE '
CKpeIMBaHuE.

27 | Xpomocomnas Teopus | Coznanue XPOMOCOMHOM | XapaKTepHu3yioT

HaCIIEICTBEHHOCTH. TEOPUH  HACIEACTBEHHOCTH. | IIOJOXKEHUS XPOMOCOMHOM
Paboter Moprana. OGBEKTHI | TEOPHH HACIENCTBEHHOCTH
M METOJIBI €ro MCCIIENOBAHUM. | ¥ yJarcs pemaTh 3aJaud Ha
OcHoBHEIE IIOJIOXKEHHS | CUEIUIEHHOE HACNIeIOBAHKE.
XPOMOCOMHOH TEOPUHU
HACIIeICTBEHHOCTH.

28 | CoBpemennsle Onpenenenne resa u resoma. | Jlaor OIIpeNeNICHIE
IPEACTaBICHUA O reHe | B3auMonelCcTBHS a/IeNbHBIX | HOHATHS «TEeHOMY,
U TEHOME. H HEAIEIbHBIX T€HOB. 3HaKOMATCY C  THIAMH

B3aMMOJEHCTBUSI TEHOB B
TeHOTHIIE.
29 | I'enetuka moia. ITon Kak ocobeHHOCTh | JlaloT ompejeneHye Ioja,

Oprasu3Ma, ONpeHesIomas
€ro poik B pPa3sMHOXKEHHHU.
XpOMOCOMHOE  Ompe/eeH e
mona. Tumel XpomocomHOro
onpenenenus nomaa. Ilonossle

XPOMOCOMBEI M ayTOCOMEL.
Cuennennoe c IOJIOM
HacJIeJOBaHUE.

SHaKOMATCA C
XPOMOCOMHBIM
OIIpEaciIICHHEM 1101a,

XapaKTepU3ylOT ayTOCOMEI
H MOJIOBBIE XPOMOCOMBI,
reTeporamMeTHBIN 7§
rOMOTaMeTHBIH 11011,
yd4aTcsl pelmarh 3ajadd Ha




CHEIICHHOe C IoIoM
HacJieIoBaHKe.

30 | U3meHumBOCTE: Onpenenesve wusmenunsoctu | Jarot olpeneneHue
HacleICTBeHHAS H | KaK OJHOrO M3 CBOMCTB | H3MEHYMBOCTH,
HEHACIIEICTBEHHAS. JKHBOTO. Knaccudukanus | xnaccupuuupyror BHIBI

H3MEHIUBOCTH. OCOOEHHOCTH | H3MEHYMBOCTH M BBISBIISIOT
HaCIIeICTBEHHOM H | X 0COO€HHOCTH.
HEeHAaCJIeACTBEHHOH

H3MEHYHBOCTH.

31 |I'emetuka W 370pOBbE | 3HAYEHWE TEHETHKH  JUIS | 3HAKOMSTCS c

9eNoBeKa. Memunueel. HacnencTBeHHBIE | HACIEICTBEHHBIME
6oneznn geoBeKa. Wx | 3abonepaHusaMM deioBeKa
OPHYHHEI,  MEXaHW3M  H | METOAaMHU HX
npoduIaKTHKA. npodHIaKTHKA.

32 | Onpenenenue cenexkumm | MeTomsl CeleKUMH H  HX Onpenensror cenexImio Kak
H €€ 3HavyeHHe B | Xapaktepuctika. Cemexuus | HayKy,  BBIBISIOT  ee
X034 CTBEHHOM PaCTeHHH, JKHMBOTHBIX M | 3HAYeHHWe. JUId 4YeloBeKa,
ACATCIBHOCTH 9€IOBEKA. | MUKPOOPraHM3MOB M €€ | JAlOT ONpENEeNeHHs COpTa,

OCOOEHHOCTH. IOpPOJIBI 7§ mrTamma,
3HAKOMATCA C IEHTpaMH
IPOHCXOXKIACHUS -
KyJIBTYPHBIX PpacTeHU#d u
poimsro H. WM. Bapunoea B
PasBHTHH  TE€HETHKHM WU
CEJIEKIIH, OIIUCBIBAKOT
OCHOBHBEIE METOIBI
CeJIeKIIUH.

33 | 3aver mo Teme «Opranusmy» (CTPYKTYpa 3a5aHuii — BIIP).

34 | BuorexHomorus. Buorexnonorus, ee meronsl, | JlaroT OIIpeneNIeHue
Hoctmwxenus W | HalpaBlIeHUs U JOCTHKEHHA. | OHMOTEXHOIOIrHH,
NEPCHEKTUBEI Pa3BUTHA | DTHYECKUE aCTEKTHI | 3HAKOMATCA C €€ pasfelamMmu

OUOTEXHOTOTHH. M OCHOBHBIMH 3TallaMd ee
pasBUTHA, a TaKkKe C
ITHYECKHMH acIeKTaMu
OMOTEXHOJIOTHHY.
TEMATHYECKOE ILTAHUPOBAHME C YKASAHUEM OCHOBHEIX BUJIOB
AEATEJBHOCTH OBYYAIOIIMXCA
11 knace
Ne | Tema ypoka Copnep:xanue ypoxa OcHoBHBIE BHABI AeATEILHOCTH
y4amuxcs (Ha ypoBHe y4eOHbIX
AeicTBHiN)
Pazpen 1. Bua (21 4)
1 | Pasurne OGumonoruu B | Mcropuspasurus6uonoru | Vicropus pasBuTHS GHONOTHMH B

JONapBUHOBCKHI
nepuon.  Pabora K.
JInuHes

HUBIOIapPBUHOBCKHIIIEPHO
1. MCcTOpUSIBOMOLHOHHBIX
unei. Paborer K. Jlunnes
0 CHCTEMATHKE M HX
3HadeHue. CucremaTuka
KaK HayKa.
Cucremaruueckue

JIONAapBUHOBCKUM
Hctopust 3BOMOLMOHHBEIX HIEH.
PaboTsl K.
CHCTEMAaTHKE M HX 3HauYeHUe.
CucreMmarnka
CucremaTnyeckue KaTeropuu

MIEPHOI.
JIuaues no

Kak Hayka.




KaTeropun

OBOMONMOHHAA  TeOpHS
X. B. Jlamapka

Teopus  Jlamapka. Ee
3HAQYEHHE ¥  OCHOBHBIE
HOJIOXKEHMS

XapaKkTepH3yIOT COJEpKaHHE |
3HAYEHHUE SBOJIOLUMOHHON TEOPHH
Jlamapka

Ipeanoceunku
BO3HUKHOBEHHSI
Y. Napeuna

Y9eHHUs

I[Ipenmocruiku
3BOJTFOL[HH Y. JapsuHa.
Bxnan  npencraeurenei
€CTECTBEHHO- HAYYHBIX M
9KOHOMMYECKHX
NUCIUIUIME B pasBHTHE
5BOJIFOIIMOHHBIX 1391 (537
Hapsuna. IlyremecrBue
Hapeura Ha  Kopabie
«burie» M ero Hay4Hble
pe3ynabTaThl. Yyenne
Hapsuna 06
HCKYCCTBEHHOM 0TOOpE.

TEOPUH

OleHHBaIOT €CTECTBEHHO-HAYIHEIE
U CONMANBHO - 3KOHOMHYECKHE
OPEANOCEUIKM  BO3HHKHOBEHHS
TEOPHU JapBusna )%}
XapaKTepU3yIOT BKJIAJ OTHEILHBIX
NpenmecTBeHHUKOR  [lappuna B
Pa3BHUTHE 3BOIOLUOHHBIX HIEH.

OBOJIOLHOHHAS TEOPHUS
Y. Japsuna

OcHoBHBIE TIOJIOXKEHUS
TEOpHH 9BOJIIOLHH
HapeuHa. Vuenue
Hapsuna 00
HU3MEHYHUBOCTH,

IPEANOCEUIKAX,

MeXaHHu3Max 7§
pesynbTaTax  3BOJIOIMH.

3nauenne Teopun [lapeuHa
B CO3JIaHHH COBPEMEHHOM

XapakTepusyroT coJepKaHue
3BOIIIOLMOHHOM Teopun [lapBuHa,
CPaBHHMBAIOT HEONpPENEICHHYI0 H
ONpENENEeHHYI0  HU3MEHYHBOCTS,
€CTECTBEHHBIA M MCKYCCTBEHHBIN
orbop, dopmer Gopebel 32
CYyIIECTBOBAHUE.

€CTECTBEHHO -HAY4HOH
KapTHHBI MHUpA.
Bux:  kpurepum w | OUpeAenenue Buma ® | ONpenensioT NOHATHE «BHA» H
CTpyKTypa KPHUTEPUH BHJIa. | XapaKTepu3yloT KPUTEPUH BHJA,
Kitaccnpuxanus ONHMCEIBAIOT oOcobell BHIa Mo
KpPUTEPHEB BHJAa M MX | Pa3IHYHBIM KPUTEPHSIM.
COJIepIKaHueE.
Tomynsimus xax | Onpenenenne momysisuan. | OmpenesnsroT TIOHATHE
CIpYKTypHas emmamma | CTPYKTYPa  TOMYNSANMH. | KIOMYJSUHMA» M BBIACHSIOT, 9TO
el YHCICHHOCTs MOMYNSNMA | TAKOE CTPYKTYpa NONYJISLHH,
78 (haxTopsI, €€ | OIHMCHIBAIOT  NONYJALHIO ' IO
OIIPEIENIAIONIHE. II0Ka3aTelsIM, XapaKTePU3YIOMUM
€€ YUCIICHHOCTb.
Ionynsmus xax | DBOJIOIMOHHEIE Mpoueccs, | Ompenensror HOHATHS
€ TMHHIA SBOTIOHH IpOTEKAIONIHE B | «3IEMEHTapHas eUHALA
NOMYJISITUA 3BOJIIOLIHH », K3TIEMEHTAPHOE
9BOIIIOIIMOHHOE SBJICHUE,
«MaTepHan 3BOJIFOLIUM »;
ONHUCHIBAIOT  IONMYJAUHIO IO
KPHUTEPHAM, COOTBETCTBYIOLIAM
TIOHSITUIO «dIEeMeHTapHast
€IMHHMIIA BOJIFOLIHI Y.
DaKTOPEI 3BOOIHH Onpenencune  ¢axropos | OnpenesoT noHsTHE «(akropsl
3BOJIIOLIMH ¥ MX IIE€PEYEHb | 3BOIIOLUMY, XapaKTepU3YIOT

(MyTalmMoHHBIA  mponecc,

OTJIENbHBIE (DAaKTOPHI 3BOMIOLUK B




H30JIAIIAA, COOTBETCTBHH c
HONYJISLMOHHbBIE  BONHEL, | MPEACTABICHHUAMHU
€CTECTBEHHBIN 0T00p, | CHHTETHYECKOM TEOPUHU
opeid TE€HOB). | 3BOJOLHAH, IPOBOZAT
CunreTnyeckas  TeOpHS | CpaBHHTETBHBIH aHamm3
SBOIOIMH M €€ OCHOBHOE | (JaKTOPOB SBOJIOLMH B TEOPHAX
colepiKaHue. Jlamapka, JapBuna a
CHHTETHYECKOH TEOpUH
3BOJIOLHH.

9 | Bereernanmnis Onpenenenue Onpenensror IOHATHE

€CTECTBEHHOIO  0TOOpa, | «ECTECTBEHHEBI oTOop»,
0T00p  —  raBHas ero  (GopMBl M HX | BBIIESIOT bopMbI
HSIORYIaR CHIa | yapakTeprcTHKA. eCTECTBEHHOTO 0T60pA H JAIOT UX
SROONH IIpennochuiKky XapaKTepHUCTHKY, XapaKTePH3YIOT
€CTECTBEHHOI0 0TOOpa. Oope0y 3a cymecTBOBaHHE Kak
IPEIIOCHLIKY €CTECTBEHHOI'0

ot6opa. '

10 AzanTangs Onpenenenne amanranuu. | Onpenensior TIOHSITHE
opraHm3Ma " Knaccudukauus «ajanranus», 3HAKOMATCS ¢
YCIOBHAM  OOWTAHNUS ajmanTaiui " uX | knaccuukanuei ajanTalmii,
-~ pesybTaT XapaKTEPHCTHKA. XapaKTepU3YIOT pa3IUyYHEIE
. OTHOCHTENBHBIA XapakTep | amanTamuu TOUKH 3PEHHA HX
T aJlaTTalyH. OTHOCHTENIEHOMI '
o160pa nenecoobpa3HoCTH, HpHBO}I.gT

IIPEMEPH] pa3IMIHbIX a1anTaluii.

11 Br0o6pasoBanre Kax Cmocober w1  Mexaumamsl | OnpenensioT NOHATHE

De3YTBTAT SBOIIOLHHA BUI000pa30BaHMs. «BU1000pa30BaHUE Y, 3HAKOMATCS
¢ ¢dopmamu, cmocobamm u
MeXaHH3MaMH  BHI000pa30BaHu,
Nar0T XapakTepucTuky ¢opm H
crnoco00B BEA00Opa3oBaHus.

12 Coxpanenye Onpenenenne 3HaKOMATCS C HANpaBIECHUSMH
MHOTO06pasus BHIOB Omopa3sHOOOpasusi ¥ €ro | 3BONIOLHH 3 JaroT ux
-—t SR 3HaYeHHE IJISL | XapaKTEPHCTUKY,  ONpEHeNsioT
YCTOMIHBOrO YCTOHYMBOIO  pa3BUTHS | HEOOXOAUMOCTE COXpaHEHuUsl
pasemTHA GHOChepET Ouocheprl. Hanpasnenus | 6uopasnoobpasus.

U IyTH 3BOJIOIHOHHOIO
nporecca.

13 JlokasaTenscTBa Knaccnguxanpns, IloBTOpsIOT TOHATHS
3BOJTIOIHH XapakTepHcTHaKa H | «oBomomusy,

OpraHMYECKOTO MHpa TIPUMEPBL  IOKA3ATENECTB | (nesyiprar 3BOJTIOIHAT Y,
SBOMOIHMORHOTO POLECCR. | yracendmumpyioT
JI0Ka3aTeNbCTBA JBOJIFOIMOHHOTO
mporecca, XapaKTepPU3YIOT
pasiIMYHBIE  JIOKA3aTelnbCTBa M
IPUBOLIAT TIPUMEPBI
JOKa3aTeJIbCTB.

14 | paspurie Paseutie npencTaBnenuit | 3yaovares o CYIECTBYIOIMMH
Tpe/ICTaBIeHHIT 0 O TIPOMCXOMCHAM XHU3HH. | parngnaMy Ha POHCXOMKIEHHE
IPOHCXOXKIEHUH I'unoresst O | sxm3nm, ONBITAaMH,
KU3HH Ha 3emie TNIPOMCXOMNCHAN  KHU3HH. | noyaspparompMu

OnpITH! Pemn,




Crnanannanu u [Tacrepa

HEBO3MOKHOCTE aOHoreHesa B
COBPEMEHHBIX YCIOBHSIX.

15 CoBpemenHbIe CoBpemeHHEIe 3HakOMATCA C  COBPEMEHHBIMH
Npe/CTaBIeHHS 0 | DOpencTaBeHUs 0 | B3rJaMH HA IPOMCXOXKICHHE
BO3HMKHOBEHUH JKH3HA NIPOHMCXOXICHHU JKH3HH. | JKU3HH, XapaKTEPHU3YIOT 3Tamsl

Teopus Onapuna— | OHOXMMHYECKOH 3BOJIONHH . M
Xonneiina. paHHe#H Omonoruueckoi
VenoxHeHHe Oprau3mos | YBOTIOLHH

B IIPOLIECCE SBOJIFOIMHA

16 | Paspurie xcusum Ha | Ilepuomwsanms 3HaKoMsTCS c

- 3emie SBOJIOIHH. FEOXPOHOJOTHYECKOH  IIKAJIOH,

1 XapaxTeprcTuaka S0HAMM, JSpaMH H IEPHOAAMH,

OpraHMYeckoro Mupa B | XapakTepu3yroT  OpraHHYeCKHi

pPasJd4YHblE  3pel W | MHD B pasiH4YHBIE O3pHl H

TIEPHOIBL NEPUONBL. BBIABISIOT OCHOBHEIE
apomMopdo3bL.

18 | umoreskr Cymectsyromue rumoresst | Onpenensior MOHATHE
IPOHCX 0K ICHHS IPOHCXOKICHHUS «aHTPOIIOI€HE3» _
genoBexa. Ilonoxernpe | 9€7oBeka.  Ilonoxenue |wu 3HAKOMSTCS ¢
geloBeKa B cucreme | J€T0OBEKA B CHCTEME | CYMIECTBYIOIIMMH  THIIOTE3aMH
JHBOTHOTO MHpa OpPraHu94ecKoro MHDpa. | POMUCXOKICHUS YEI0BEKa.

IIpusHaku dYenoBeka Kak | XapaKTepH3YIOT MECTO YejioBeKa
IIPEACTABHTENS B OKMBOH IIPDHPOJE, BBIABIIAIOT
Pa3IuYHBIX 9epThl CXOJZICTBA c
CHCTEMATHYIECKHX IpEeNCTaBUTEISIMH OPYTHX
KaTeropui. TaKCOHOB, a TaKoKe
OrnuauTensHbIE OTIIHYMUTENBHBIE  OCOOEHHOCTH
OCOOEHHOCTH BHJA | 94eJIOBEKa.
YenoBex pasyMHBIH.
19 | 3pomomnus venoexa Cranun " oTambl | ONKCHIBAIOT CTaTUH SBOJIOLUHU
9BOJIIOLMH YEJIOBEKAa U MX | 4YeNOBeKa M  XapaKTepHU3YIOT
XapaKTepucTHKa. PakTopsl | 3Tansl aHTpPOIIOreHesa.
aHTpPOIOIeHe3a. Brugensror m  xapakrepusyror
(aKTOpHI aHTPOIOreHeE3A.
20 | Yenopeveciaie pack Omnpenenerue pac. | 3HaKOMATCA C  MEXaHH3MOM
IIpoucxoxnenue pac. | pacoobpa3oBaHHS U EIHHCTBOM
XapakTepucTHKa IIPOMCXOXKIECHUS pac U Ha 3TOM
Oonbmmx pac. BumoBoe | ocHOBe femalOT  BEIBOA O
€IMHCTBO YEI0BEYECTRA. BHI0BOM €IUHCTBE
4eJI0BeYeCTRa "
IpPHCIOCOOUTENFHOM  3HAYEHUH
PacoBbIX IPH3HAKOB.
21 | 3aver mo Teme «Bup» (cTpykTypa 3axanuii — BIIP).
Paznen 2. Ixocucrema (13 1)
22 OpraHusM 1 cpefa. Oxonorus kak Hayka. | Omnpemensror TIOHSTHSA

[lpenmer w  3amaum
skomoruu. Omnpenenenue
9KOJIOTHIECKHX (aKTOPOB
M MX Kraccubukanus.

«9KOCHCTEMA», «3KONOTMYECKUM
daxropy. Kraccupumupyror u
XapaKkTepH3yIOT OKOJOTHYECKHE
dbaxTopsI. 3HAKOMSTCS c




OcHOBHEIE
3aKOHOMEPHOCTH
BIMAHHS OKOJOTHYECKHX
(aKTOPOB Ha OPraHU3M.

TIOHATUSAMH «IIpenensl
BBIHOCIIMBOCTH Y, «30Ha
ONTHMYMa, «OrpaHUYHBAFOIIAN
dbaxTopy.

23 | AGuorHueckue (axTopsi 3navyenne abuoTHueckux | Brgenmor u XapaKTepH3yIOT
cpemEI daxropon st | abHOTHYecKHe (axTopsr,
OpraHu3Ma. OIIPENETISIOT ajanTanuy
ITpucnocobnenwus Pa3IMYHBIX ~ OPTaHM3MOB K
OpraHusMa K Das3s/M9HBIM | abHOTHYECKHM (hakxTopam
abuoTHIECKHM Cpensl, MPHBOJAT IpPUMEPHI
(baxTopam. ajanTaluMi K HHTEHCHBHOCTH
JEeNCTBUS pa3sIMYHBIX
abroTHyecknx hakTopos.

24 | Buomudeciue daxropsr | Kraccupuxanus 3HaKkoMsATCS ¢ MHOrooGpasueMm
cpest MEKBHJIOBBIX OTHOINEHWMH. | MEXBHIOOBBIX OTHOIUEHHH B

3nayeHue OHOTHYECKHX | NpHpOZE, XapaKTepU3yIOT
taxTopos IUId | MEXKBHIOBBIE OTHOIIEHHS U
OpraHu3Ma. OPUBOIAT IIPUMEPH] Pa3IAYHBIX
IIpucnocobnenus MEKBHIOBBIX OTHOIICHHIA.
OpraHU3MOB K

pa3sTUYHBEIM OHOTHYECKUM

(axTopam.

25 CTpyKTypa SKOCHCTEM Bunosas H | XapaKkTepu3yroT CTPYKTYPY
OpOCTPaHCTBCHHAA 9KOCHCTEMBI ¥  ONPEENIAIOT
CTPYKTYPBI 3KOCHCTEMBI. | (YHKUHOHAIBLHYIO pos
Ponn OTAENBHBEIX | Ka)KIOT0 KOMIIOHEHTA.
KOMITOHEHTOB
3KOCHCTEMEI.

26 | ITumessie cassm. ITumesie cBa3y, | Onpenensior TOHSATUS
Kpyroeopor BemecTs i | KpyroBopoT BEIECTB H | «IIHIIEBAS LEMbY,

IIOTOK SHEPTUHU NpPEBpalleHHe JHEPTHM B | «IHIIEBas CETBH) i’
B 9KOCHCTEMaX. 9KOCHCTEMAX. «Tpoduaeckmit YPOBEHBY,
OKoJoruYecKue IIPHBOJST IIPHMEPEI
NUPaMHUIBL. OpPraHM3MOB,  PaCIOJIOKECHHBIX
Ha pa3HbI TpoduIeCKuX
YPOBHSX, KIAcCHPUUHUPYIOT M
XapaKTepU3yI0T NHUIIEBhIE IETH,
bopmymupyroT [IPABHIIO
9KOJIOIHYECKON THpaMHIEL.

27 [puumse! [Ipruuner ycroitgusocty | Omnpenensior HOHATHE
YCTOHYIHUBOCTH H | ¥ CMEHBI 3KOCHCTEM «CYKIIECCHAN, BBIACHSIOT
CMEHBI 9KOCHCTEM TIPUYHHEI u obmue

3aKOHOMEPHOCTH CMEHBI
9KOCHCTEM.

28 | Bmsmue wemosexa Ha Brusnueyenosexkanaskoc | 3HAKOMATCA C IKONOTHIECKAMH
9KOCHCTEMBI HUCTEMBL. ATPOLICHO3BI— HApYIIEHHSIMH, XapaKTepU3YIOT

HCKYCCTBEHHBIECOOOIIECT | arpoleHO3sl M OCOOEHHOCTH MX
Ba,CO31aBaEMBIEUIIONIED | CYIIECTBOBAHMS.
XKHBaEMbICYETIOBEKOM.

29 Brocdepa __ | Onpenenenue Guocdepsr | Onpenensior HIOHSATHE

rMo6anLHas u ee rpagunel. CocraB u | «6uochepay, BBISCHSIOT




9KOCHCTEMA CTpykrypa  Ouochepsl.

COCTaB, CTPYKTYPY M TPaHHIBI

VYuenue buocdepsr,

B.M.Bepranckoro 0| a TaKKe  3aKOHOMEPHOCTH

buocdepe. pacnpeneneHus JKHUBOTO
BelecTsa B 6uochepe.

30 | pom uBex | OB KHMBBIX OPraHU3MOB XapaxTepusyior poiIb
OpraHu3MOB g | B Ouochepe. Buomacca XHBOTO  BeIeCTBA B
6rochepe S " 6uocdepe, 3makomsaTCs C

3aKOHOMEPHOCTH ee -

pacupeneneHus Ha

TEARETE, KpyroBopot Paznugnpx BEIECTB B
buochepe, OIIPEACIISIOT

BemecTs B Guochepe.
Opomonus 6uocheps! u ee

NIOHATHE «HOOChEpay.

[IpeBpaIleHe B
Hoocdepy.
31 | Brocgepa n genosex Bmusane  wenosexa ma XapakTepusyroT BIHSHHE
buocgepy. Ilocnencreus genoBeka Ha GHOChEDY,
ACATENLHOCTH  HesoBeKa mpEBOnAT HpEMepEL
SRR ROz SRR IpAMOTO M KOCBEHHOIO
BIUSHUS d9eloBeKa Ha
buocoepy.

32 | Ocuopmiie I'nobansueie 3HAKOMSTCS C OCHOBHBEIMHA
IKOJIOTHUYECKHEC 9KOJIOTHYECKHE 3KOJIOTHYECKUMHU
POGIEMEI IpoGIEMbI H BX | mpobnemaMu, CTOSIIMMHU
COBPEMEHHOCTH. RPEIREEL. HPaBHJEa TIepest 9eI0BEYECTBOM.
Tyt TOBC/ICHHA B IPHPOMHOA | Opnenensior ——
PEIICHA L «yCTOMYHBOE pa3BUTHEY,
9KOJIOTHYCCKHX Hyta PEIICHIA | - oMewator  Bo3MONKHBIE
npo6em. SKOJIOrMYECKHX Tpodiem.

Oxpasa mpupomer u | - A PCIICHHA
pAIHOHATHHOE SKOJIOTHYECKHX ITPOOIeM.
UCIIOIb30BaHHE

IPHPOIHEIX PECYPCOB.

33 | 3ager mo Teme «Buny» (crpykrypa 3ananmii — BIIP).

34

IToBTOpeHwe

COI''TACOBAHO

IpoTokon 3acenaHus METOAUYECKOTO
00BEHHEHHS yUUTENEH eCTECTBEHHO-
reorpaguyeckoro uukia
MBOY COLLI Ne 24
or_Ad- ¢4 2020 ropaNel

COI'JTACOBAHO

3amecturens qupexropa no YBP
774, E.B.Backaxoea

?ﬁ;’: / ___H.T. Hexnonyno

[MOOTTHCE

MOJNHCE D.H.0.

A9 0f 2020 roma
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