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[HosicHuTEIBbHASA 3alIUCKA
PaGouass mporpamma cocraBieHa Ha OCHOBe @DenepanbHOrO TOCYAAPCTBEHHOTO
00pa30BaTeNBLHOTO CTaHIApTa CPETHETO 00IIero oOpa3oBaHus, MPOTPAMMBI IO OHOIOTHH
U1 obmeoOpazoBaTeNbHBIX MmKOJN (cOopHuk - M.: Jlpoda., 2018 r.), MOTHOCTBIO
oTpaxarouien coaepxkanue IIpumepHor  mporpammbl, C  JIONOJHECHUSIMH, HE
MPEBBIIAIOIINMY TPEOOBaHHSI K YPOBHIO MOJATOTOBKH O0y4aromuxcs. Pabodast mporpamma

o 6uonoruu as 10 - 11 kiaccoB pazpaboTaHa B COOTBETCTBHUH C:

e ®ecnepanbHbiM 3akOHOM Poccuiickoit @enepanuu No273-D3 ot 29.12.2012
«O0 obpa3zoBanuu B Poccuiickoit @enepanum» (B IEUCTBYIOIIEH pEeJaKIIUN);

e [lpukazom MunucrepctBa oOpazoBanust U Hayku Poccuiickoit deneparu
OT 7 wmas 2012 1. Nedl3 «OO6 yrBepxkacHUN (eaepaTbHOro
roCyJapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAapTa cpenHero  oOuiero
o0pa3oBaHUs;

o [lpukazom Munobpuayku Poccum ot 31.12.2015 N 1578 "O BHeceHuu
U3MEHEHUH B (eepanbHbli rocydapCTBEHHbIM 00pa30BATENbHbIN CTaAHIAPT
cpenHero oOuero oOpa3oBaHus, YTBEPKACHHBIA NMpHUKa3oM MHUHHUCTEpCTBA
obOpasoBanus u Hayku Poccuiickoit @eneparun ot 17 mas 2012 r. N 413.

e [lporpammel cpeanero oOuero odopazoBanus. buonorus. O0mas 6uosorus.
10-11 xmaccer.  ABT. U.b. Aradonosa, B.1. CuBormazor. M.: JIpoda. -
2018 r.

o VueOHuk. buonorus (0a30Bbiii U yriyOsieHHbIH ypoBHHU).10 kiacc. ABT.
B.U. Cusornasos, 1.b. Aradonosa, M.: [Ipoda.- 2019 r.

o VYueOuuk. buonorus (0a3oBbiii u yrimyOsneHHbI ypoBHH).11 kimacc. ABT.

B.U. Cuornazos, M.: JIpoda.- 2020 r.

buonorns kak y4eOHBIM TIpeIMEeT — HEOTheMJieMas COCTaBHAas  4acTh

€CTECTBEHHOHAYYHOT0 00pa30BaHMUsl HA BCeX CTyNeHsAX oOydeHus. Kak ouH M3 BaXHBIX



KOMITOHEHTOB  oOpaszoBarenbHON obOmactu  «EcTtecTBOo3HAaHWE» OHWOJOTHS  BHOCHT
3HAYUTENBHBIN BKJIaJ B JOCTUKEHUE 1IeJIeil 00111ero 00pa3zoBanusi, o0ecreurBas OCBOCHUE
yUYAIIAMHUCSI OCHOB YUYEOHBIX TUCIUIUIMH, PAa3BUTHE WHTEIUICKTYalIbHBIX M TBOPUYECKUX
CrocoOHOCTEH, opMUpOBaHNE HAYYHOTO MUPOBO33PEHUS U IICHHOCTHBIX OPUEHTAITUH.

Kypc obmieii 6uonorum momkeH ObITh HampaBieH Ha (HOPMHUPOBAHHE Y YUaIIHXCS
IICJIOCTHON CHUCTEMBI 3HAHUH O JKUBOHM MPHPOJIE, €€ OpraHU3aIlii OT MOJCKYJSPHOTO JI0
OouocepHOro YpOBHS, €€ SBOJIONMH. Y IMKOJHUKA TOJDKHO OBITh Cc(OpMUPOBAHO
OHMOIIEHTPUIECKOE MHUPOBO33PEHHE, OCHOBAHHOE Ha TITyOOKOM MOHWMAaHHWH B3aMMOCBS3H
AJIEMEHTOB XUBOM W HEXKHBOW TPHUPOMABI, OCO3HAHWU YEJOBEKAa KaK YacTH TPHUPOJIBI,
MIPOTYKTa ABOJIFOITUH )KHBOW MaTEPHHU.

B paboueit mporpamMMe HallIM OTPAKEHHUE EIU U 3aJ1a4yd U3y4eHHs] OMOJIOTUU Ha
CTYNEHU CPEHEro O0IIero 0Opa3oBaHMUs:

— OCBOGHHE 3HAHUN: O OMOJIOTUYECKHUX CHCTeMaX (KJIETKa, OpraHu3M); 00 UCTOPHUH
Pa3BUTHS COBPEMEHHBIX MPEJCTABICHUN O KUBOM MPUPOJIE; O BBIAAIOIINXCS OTKPHITUSIX B
OMOJIOTHYECKON HAyKe; O POJId OMOJIOTHYECKOW HAayKH B (DOPMHUPOBAHWH COBPEMEHHOU
€CTECTBEHHOHAYYHON KapTUHBI MUPA; O METOJIaX HAYYHOTO TTO3HAHUS;

— OBJIQJICHUE YMEHUSMH: OOOCHOBBIBATH MECTO W POJIb OMOJOTHYECKMX 3HAHUH B
MPAKTUYECKON NEATETLHOCTH JIIOACH, Pa3BUTUH COBPEMEHHBIX TEXHOJOTHH; MPOBOIAUTH
HaOIOACHUS 32 DKOCUCTEMaMH C IIEJIbI0 UX OIMCAaHUS U BBISIBJICHHS €CTECTBEHHBIX WU
AHTPOIIOTCHHBIX WM3MCHCHWW;, HAaXOIWTh W aHAIM3UPOBATh HMHQPOPMAIHUIO O >KHBBIX
00BEKTaX;

— pa3BUTHEC TIO3HABATEILHBIX WHTEPECOB, HHTEIJICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B TIPOIIECCE M3YUCHHMS: BBIIAOIINXCS TOCTHKEHUN OMOJIOTHH, BOIISANINX B
OOIIIEYEIOBEUECKYI0  KYJbTYPY; CIOXHBIX UM TIPOTUBOPEUMBBIX MYTEH pa3BUTHUSA
COBPEMCHHBIX HAy4YHBIX B3TJIAOB, WJCH, TCOPWUH, KOHICMIINN, Pa3JIMYHBIX TUIOTE3 (O
CYIIHOCTH M TIPOUCXOXKJEHWUW JKU3HU, YEJIOBEKa) B XOJe paboThl C pPa3TUIYHBIMH
MCTOYHUKAMU UH(OOpMAITNH;

— BOCMHTAaHHWE: YOCKICHHOCTH B BO3MOXKHOCTH IIO3HAHWS JKUBOW TIIPHUPOJIHI,
HEO0OXOAMMOCTU OEpPEeKHOTO OTHOIIEHUSI K TMPUPOJIHON cpejie, COOCTBEHHOMY 3JI0POBBIO;

YBaXXEHUSI K MHEHHIO ONMIMOHEHTA MPHU 00CYKIEHUH OMOJIOTUYECKHUX MTPOOJIeEM;



— HCIIOJIb30BaHHWE NPUOOPETEHHBIX 3HAHUNW U YMEHUH TMpH TOCTYIUIEHUU B
npodeccuoHanbHbIe 00pa30BaTEIbHBIC YUPEKICHUS, a TaK K€ B MOBCEIHEBHOM >KU3HU
IUISl: OLIEHKH TIOCJIEICTBUM CBOEH NIEATENBHOCTH MO OTHOUIEHUIO K OKPYXAIoIIEeH cpene,
3IOPOBBIO JPYTHX JIIOJIEH U COOCTBEHHOMY 370POBBIO; 0OOCHOBAaHUS U COOTIOCHUS MEp

npoduakTHUKY 3a00JI€BaHUM, MPAaBUII TOBEACHUS B IPUPOJIE.

Ilnanupyemble pe3yJbTaThl H3yYeHUs] Kypca

B pesynpraTe u3ydeHuss Ouojorun B cpeaHer oOmer mxkosne 10-11  kimaccoB

y4ammecs JOJKHbBI
3HATh/TIOHUMATh:

- OCHOBHBIE TIOJIOKEHHSI OMOJIOTUYECKUX TEOpUid (KJIETOYHAsI TEOpHUS; XPOMOCOMHAas
TEOpHUsl HACIEICTBEHHOCTH; CUHTETUUYECKAasi TEOPUs DBOJIIOIMU; TEOPHUS aHTPOIOTEHE3a);
yueHuit (0 myTsax W HampasieHusx sBosonun; H. 1. BaBunosa o nienTpax MHOrooOpasus
Y TIPOUCXOXKJIEHUS KYIbTypHBIX pacTenuit; B. U. Bepnanckoro o 6uocdepe);

-cymHocTh 3akoHOB (I'. Mengens; cuemieHHoro HacienoBanusi T. Moprasa;
TOMOJIOTUYECKUX PSAIOB HACIEICTBEHHON H3MEHYMBOCTH; 3apO/JIBIIIEBOTO CXOJICTBA;);
3aKOHOMEpPHOCTEH  (M3MEHUMBOCTH; CIICTUICHHOTO  HACJICIOBAaHMS; HAcJeJI0BaHUs,
CUEIJIEHHOTO C TOJIOM; B3aUMOJEHCTBHS T€HOB M MX IUTOJIOTMYECKUX OCHOB); MpPaBUII
(momunupoBanus ['. Mennens;); runote3 (YUCTOTHI TAMET, CYITHOCTH M TPOUCXOXKICHUS
KU3HU, TPOUCXO0XKICHUS YETOBEKA);

- IMEHA BEJMKHUX YUYEHBIX U MX BKJIaJ B (JOPMUpPOBAHUE COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA;

- CTpOEHUE OMOJIOTUYECKUX OOBEKTOB: KJIETOK MPOKAPUOT U FYKAPUOT (XUMHUYECKUM
COCTaB M CTPOEHHUE); TEHOB, XPOMOCOM, 3>KEHCKUX M MYKCKHX TaMET; BHUPYCOB;
OJIHOKJIETOUHBIX M1 MHOTOKJIETOUHBIX OPTraHU3MOB; CTPYKTYPY BHUAa U DKOCUCTEM;

- CYIIHOCTh OWOJIOTMYECKUX TMPOIECCOB M SBICHUMN: XpaHEHWs, Tepefadyn u
peanu3any TeHEeTUYeCKON MH(popMaIryi; oOMEHa BEIIECTB U MPEBPAICHUS] DYHEPTUU B
KJIeTKe; (DOTOCHMHTE3a M XEMOCHHTE3a, MUTO3a M MEi03a; pa3BUTHS TaMeT y IBETKOBBIX
pPacTeHHII M MO3BOHOYHBIX >KMBOTHBIX; Pa3MHOKEHHS; OIUIOJAOTBOPEHHS] Y ILBETKOBBIX

paCTeHI/Iﬁ M TIO3BOHOYHBIX JKHMBOTHBIX; MWHAWBUAYAJIbHOI'O PA3BHUTHUA OpraHU3Ma



(oHTOTEHE3); B3aUMOJICUCTBUSL  TI'€HOB; HCKYCCTBEHHOTO, JBUKYILIETO u
CTaOMIM3HPYIOIIETO 0TOOpA.
YMETh:

- OODBICHATH pOJIb OWOJIOTUYECKUX TEOPHM, WJEH, NPUHIUIIOB, THUIOTE3 B
(GOpMHUpPOBAaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MHUpPAa © HAy4YHOIO
MUPOBO33PEHUS; €IUHCTBO >XKHUBOM M HEKUBOW MPHUPOJIBI, POJCTBO KUBBIX OPraHU3MOB,;
OTPHUIATENIFHOE BIMSHUE aJKOTOJI, HUKOTHHA, HAPKOTHYECKHX BEIIECTB HA pPa3BUTHE
3apojpblllla YeJOBEKa; BIUSHME MYTareHOB Ha OpraHU3M YeJIOBEeKa; B3aMMOCBS3U
OpPraHM3MOB M OKPY’KaIOIEH CPEJbl; IBOIIOIUIO BUOB, YeIOBEKa, OMOoCc(ephl; eIUHCTBO
YeIOBEYECKIX pPac; BO3MOXKHBIC MPUYMHBI HACIICJACTBEHHBIX 3a00JI€BaHMI, TEHHBIX U
XPOMOCOMHBIX MYTallMii; MPUYMHBI YCTOMUMBOCTH M CMEHBI SKOCUCTEM; HEOOXOAUMOCTh
COXpaHEHUs MHOT000pa3us BUIOB;

- pemarh OMOJIOTrMYECKHE 3a/1a4K Pa3HOM CI0KHOCTH;

- COCTaBJISITh CXEMbl CKpPELIMBaHUS, IyTed IepeHoca BEIIECTB M HSHEPruu B
AKocHUCTeMax (1IeMU MUTAHUSI, TUIIEBLIE CETH);

- BBIABJISATH IPHUCIIOCOOJTEHUSI OpPraHU3MOB K cCpele oOuTaHus; apomMopdo3bl U
WUIUOAMANTAllMd Yy PACTCHUH W J>KUBOTHBIX; OTJIUYHUTEIbHBIE TPU3HAKUA JKHBOTO (Y
OTJICTIbHBIX OPTraHW3MOB); aOWOTHYECKHE U OHOTUYECKHE KOMIIOHEHTHI JKOCHCTEM;
B3aMMOCBSI3M OPraHU3MOB B 3KOCHCTEME; UCTOYHHKM MYTareHOB B OKpY)KalollleW cpene
(KOCBEHHO); aHTPOIIOT'€HHBIE U3MEHEHHUSI B IKOCUCTEMaX CBOETO PETHOHA;

- CpaBHUBaTh OUOJOTHYECKHE OOBEKTHI (KJICTKH PACTCHHM, KUBOTHBIX, TPUOOB U
OakTepHii, SKOCUCTEMBbl M arpOdKOCHUCTEMBI); MPOLECChl W SBICHUS (aBTOTPOQHBIN U
reTepoTpodHbIN cIOCOOBI MUTAHMS; POTOCUHTE3 U XEMOCUHTE3; MUTO3 U MEI03; Oecronoe
U TI0JIOBOE PAa3MHOXEHHUE; OIUIOJOTBOPEHUE Y IBETKOBBIX PACTEHUH U MO3BOHOYHBIX
’KUBOTHBIX; BHEIIHEEC M BHYTPEHHEE OIUIOJAOTBOpPEHHE; (OPMBI €CTECTBEHHOTO OTOODA;
HUCKYCCTBEHHBI M €CTECTBEHHBIM OTOOp; CMOCcOoObl BHUI000pa30BaHUS, MaKpO- U
MUKPOJBOJIIOIMIO;, TMYyTH W HAMpaBJCHUS SBOJIONMH) W JIeJaTh BBIBOJBI Ha OCHOBE

CpaBHEHHUS.

Conep:xanue y4eOHOI0 nmpeamMera



Paznen 1. Buosiorust kak Hayka. MeToabl HAy4HOTo Mo3HaHUs (4 4YacoB)

Tema 1.1. Kpatkas uctopus pa3Butus omonorun. Cucrema Ouojorudyeckux Hayk (1
Jac)

OObeKT wu3yueHusi Ouomoruu — KuBasg npupona. Kparkas uCTOpus pa3BHTHA
ouonoruu. Ponb OMOIOTHYECKUX TEOPHM, UJeH, TUIOTE3 B (POPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHOHAY4YHOU cucTeMbl Mupa. CucTemMa OMOJIOrMYeCKUX HAyK

Tema 1.2. CymHOCTb U CBOMCTBA KHBOTO. YPOBHU OpraHU3aIlMU U METOABI MO3HAHUS
YKUBOM ITPpHPoIbI (3 yaca)

CymHocTh ku3HUM. OCHOBHBIE CBOWCTBAa JKMBOW Marepuu. JKuBas Npupoaa Kak
CJI0’)KHO OPTaHW30BaHHAas MEPAPXUYECKAsk CUCTEMA, CYLIECTBYIOIIAS B IPOCTPAHCTBE U BO
BpeMeHU. buonornyeckue cucrteMpl. OCHOBHBIE YPOBHM OpPraHU3ALMM >KMBOW MATEpUU.
MeTonbl TO3HAHUSA KUBOW MIPUPOJIBI

Pa3nen 2. Kiterka (10 gyacos)

Tema 2.1. Uctopus uzyueHus kietku. Kietounas teopus (2 yaca)

Pa3Butue 3Hanuii o kierke. Padotel P. I'yka, A. Ban JleBenryka, K. D. bapa, P.
bpoyna, P. BupxoBa. Kierounas teopus M. Ilneiinena u T. IlIBanHa. OcHOBHbIE
MOJIOKEHUSI COBPEMEHHOM KJIETOYHOU Teopuu. Poib KieTouHOM Teopuu B (HOPMUPOBAHUU
COBPEMEHHON €CTECTBEHHOHAYYHON KAPTUHBI MUPA

Tema 2.2. XuMHu4ecKuii cocTaB KIeTkH (2 yaca)

EQMHCTBO  DNEMEHTHOrO XMMHMYECKOTO COCTaBa JKMBBIX OpPraHW3MOB KAk
JI0Ka3aTeJIbCTBO €IMHCTBA MPOUCXOKICHUS KUBOM Mpupoabl. OOGIIHOCTh KUBOM U HEXHU-
BOW IIPUPOJBI HA YPOBHE XHMHUYECKHX OJJIEMEHTOB. OpPraHoreHsbl, MaKpOJIEMEHTHI,
MHKPODJIEMEHTBI, YJIBTPAMHUKPOIIEMEHTBI, UX POJIb B JKU3HEIACATEIIBHOCTH KIETKU H
opranu3ma. Heopranmueckue BemiectBa. Bosia kak KoybIOenb BCETo )KMBOTO, 0COOCHHOCTH
CTPOEHMS U CBOMCTBA. MUHEpaIbHbIE COMU. 3HAYEHNE HEOPIraHUYECKUX BEILECTB B JKU3HU
KJIETKM W opranu3Ma. OpraHu4ecKue BEIIECTBA — CIOXKHBIE YIVIEPOACOAEP-’Kalue
coenuHeHns. Hu3KkoMoneKynsipHble M BBICOKOMOJIEKYJIIPHBIE OpPraHUYECKHE BEIECTBA.
Jluuapl. YrneBonabl: MOHOCAxapuabl, nojucaxapuipl. benku. HykienHOBBIE KUCIIOTHI:
JHK, PHK. Y aBoenue monekysnl JJHK B knetke. [IpuHumnuansHoe CTpOEHUE U POJIb OP-

FaHUYCCKUX BCHICCTB B KJICTKC U B OPIraHU3ME YCJIOBCKA



Tema 2.3. CTpoeHHE 2YKapHOTHUECKOW U TIPOKAPUOTUIECKON KIEeTOK (2 vaca)

Knerounas wMemOpana, wuTomnaasMa, sapo. OCHOBHBIE OpPraHOUIBI  KIIETKH:
AHJOIUIa3MaTHYecKasi CeTh, ammapar [oJbIXKH, JIM30COMBI, MUTOXOHJIPUU, IUIACTUIIBI,
pubocombl. OYHKIIMM OCHOBHBIX YacTed W OpPraHouJI0B KiIeTKH. OCHOBHBIC OTJIMYHS B
CTPOCHUHU >KUBOTHON M PACTUTEIBHOU KJIETOK. XPOMOCOMBI, UX CTPOCHHE U (DYHKIIUH.
Kapuotun. 3HayeHwe TOCTOSHCTBA 4Yuciaa W (QOPMBI  XpOMOCOM B  KJIETKax.
[Ipokapuotnueckas kiaeTka: ¢popma, pazMepsl. PacpocTpanenue u 3HaueHHe OakTepuii B
npupope. CTpoeHue 6akTepuanbHOU KIETKU

Tema 2.4. Peanmuzanus HacleICTBEHHOW nH(OpManny B KieTke (2 yaca)

JIHK—mnocurens HacneAacTBEHHON MHpopManuu. ['eHeTHYecKuil KOoJ, ero CBOICTBA.
I'en. buocunres 6enka

Tema 2.5. Bupycsl (2 gaca)

Bupycbl — HeknetouHast popma xku3HU. OCOOEHHOCTH CTPOCHHS U Pa3MHOKECHHUS.
3HaueHWe B NPUPOJE U SKU3HU dYelloBeKa. Mepbl NPOPUIAKTHKU PacHpOCTPaHEHUS
BUpYyCHBIX 3a0oneBanuil. [Ipodunakruka CITN/a.

Paznen 3. Opranusm (20 yacos)

Tema 3.1. Opranu3m — eauHoe 1ienoe. MHOroo0Opasue )XKHBBIX OpraHu3MoB (2 yaca)

MHuoroo6pa3zue opranusmoB. OJHOKIETOYHbIE M MHOTOKJIETOYHbIE OPraHU3MBI.
Ko0HuM 0THOKJIETOUHBIX OPraHU3MOB

Tema 3.2. OOMeH BeIIECTB U IIpeBpallicHre dHepruu (2 Jaca)

OHepreTudyeckuii OOMEH — COBOKYNHOCTh pEaKLUUW pacUIeTsIeHUs] CII0KHBIX
opranuuyeckux BemiecTB. OCOOEHHOCTH SHEPreTUYECKOro oOMeHa y rpuOoB U OakTepuil.
Tunel nutanus. ABTOTpodbl u TeTepoTpodbl. OcoOEHHOCTH OOMEHa BEIIECTB Y
KUBOTHBIX, pacTeHuii u 6akrepuit. [Inactuueckuit oomen. @otocuHTe3

Tema 3.3. Pazmuosxenue (3 uaca)

Jlenenue kietku. MUTO3 — OCHOBa POCTa, pEereHEepaluu, pa3BUTUS U OECIOJIOro
pa3MHOkeHus. PasMHOkeHue: Oecriosioe u nojoBoe. Turbl 0ecroioro pa3sMHOKEHHUS.

[TonoBoe pazmuHoxenue. O6pazoBaHue MOJOBBIX KIIETOK. Melo3. Omiog0TBOpEHUE y
KUBOTHBIX M pacTeHuil. buonormueckoe 3HaueHWe OIUIOAOTBOpeHHUs. McKyccTBeHHOE

OIIBIJICHUC Y paCTeHI/Iﬁ 1 OIINIOAOTBOPCHUC Y ) KUBOTHBIX



Tema 3.4. HIuBHyampHOE pa3BUTHE OPraHU3MOB (OHTOTeHEe3) (3 yaca)

[Ipsimoe u HenpsiMoe pa3BUTHE. DMOPUOHAIBHBIN U MOCTAIMOPHOHAIBHBIN NEPHOIBI
pa3BuTHs. OCHOBHBIE 3Tallbl SMOpHoreHe3a. [[puunHbl HapylIeHUH pa3BUTHUSL OPTaHU3MA.
OuntoreHe3 uyenoBeka. PenmpolyKTHMBHOE 3/I0pOBbE; €ro 3HA4YeHUE il OyAylIux
nokoJjeHui monaen. [locnencTBust BIUSHUS alIKOT0JIsl, HHKOTHUHA, HAPKOTUYECKUX BEIIECTB
Ha pa3BUTHE 3apobliia yenoBeka. [lepnoasl mocTaMOPHOHAIBHOTO PAa3BUTHS

Tema 3.5. Hacne1cTBEHHOCTh M I3MEHUUBOCTH (6 9acoB)

HacnencTBeHHOCTh M MU3BMEHYMBOCTh — CBOMCTBA OpraHu3Ma. ['eHeTuka — Hayka o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTU U U3MEHYUBOCTH. I'. MeHenb — OCHOBOIIOIOKHUK
T€HETUKUA.  3aKOHOMEpPHOCTH  HAclieoBaHus, ycraHoBieHHble [.  MeHnnenem.
Monorubpunnoe ckpemuBanue. I[lepBoiii 3akoH Menaenss — 3aKOH JTOMUHUPOBAHUS.
Btopoit 3akoH Menpenss — 3akoH pacuieryieHusl. 3aKOH YUCTOThI ramer. Jlurubpuinoe
cKkpemuBaHue. TpeTuii 3akoH MeHenss — 3aKOH HE3aBUCHUMOT0 HaclaeA0BaHUA. AHAIU3H-
pyromiee CKpemBaHue. XpPOMOCOMHAs TEOpUs HACIEACTBEHHOCTH. ClerieHHoe
HacjenoBaHue Mpu3HakoB. CoOBpEeMEHHBbIE TMPEACTABICHHS O TE€HE U TIEHOME.
B3aumoneiictBue reHoB. 'enernka nona. [lonoBeie xpoMocombl. CLETIIEHHOE C MOJIOM
Hacjel10BaHue. 3aKOHOMEPHOCTH HM3MEHYMBOCTH. HacneacTBeHHas W HeHacleCTBEHHAs
M3MEHUYMBOCTh. MonaudukanmonHas u3MeHYUBOCTh. KomOWHAaTHBHAsT W MyTallMOHHAS
U3MEHUYMBOCTh. MyTaruu. Tumbl myTtanuid. MyTtannontbsie GpakTopbl. 3HaUY€HUE TEHETUKHU
IUIsE MEAUIIMHBL. BinsiHue MyTareHoB Ha opraHusM 4yenoBeka. HacnencrBeHHble 00sie3HU
YeJI0BEKa, MX MPUYMHBI U TPODUIIaKTHKA

Tema 3.6. OcHOBBI cesiekinu. buorexHosorus (4 Jaca)

OCHOBBI CEJEKLUHUU: METOAbl M JOCTIKEHHs. ['eHeTka — TeopeTuueckass OCHOBa
cenekimu.  Ceneknusa. Yuenwe H. M. BaBwimoBa o  meHTpax MHOrooOpasus u
MIPOUCXOXKJICHUS] KYJIbTYPHBIX pacTeHUN. OCHOBHBIE METObI CEJICKIMHU: THOPHUAN3ALINS,
MCKYCCTBEHHBIA O0TOOpP. OCHOBHBIE JOCTIKCHUSI M HAIPABJICHUS PA3BUTHS COBPEMEHHOM
CeJIeKIMU. BHOTEeXHONOTUs: JOCTHXKEHUSI U MEPCIEKTUBbI pa3BUTHUs. ['eHHas MHKEHEpUs.
KnonupoBanue. ['enernuecku MoOAM(PUIUPOBAHHBIE OPraHU3Mbl. ITUUECKUE AaCHEKThI
Pa3BUTHS HEKOTOPBIX UCCIEAOBAHUI B OMOTEXHOJIOTHH (KIIOHUPOBAHKE YETIOBEKA)

Pa3nen 4. Bua (18 gacos)



Tema 4.1. Vicropus 3BOJTIONIMOHHBIX Hel (3 yaca)

Hctopusi 3BOMIOLMOHHBIX WJeh. Pa3Butre OMONOTMHM B JOJAPBHUHOBCKHI MEPHUO/I.
3unauenue padot K. Jlunnes, yuenus XK. b. Jlamapka, Teopun XK. Krosbe. [Ipennocsiiku
BO3HMKHOBeHUs ydeHuss Y. JlapunHa. OBomouuonHas teopuss Y. [lapuna. Pounb
HBOJIIOIIMOHHONM TEOpUH B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KAPTUHBI
Mupa

Tema 4.2. CoBpeMeHHOE BOTIOIIMOHHOE yaeHue (8 qacoB)

Bun, ero kpurepun. Ilomymsinus — CTpPYKTypHas €IWHMIA BUIA, €IWHUIA
sBoolMM. CUHTETHYEeCKass TEOpUs SBOJMIONUHU. [[BIXKylIMe CHJIBI  SBOJIIOIUU:
MYTallUOHHBIA TPOIIECC, MOMYJSIMOHHBIC BOJHBI, W30JISIUs, €CTECTBEHHBIH OTOOpP; X
BIIUSIHUE Ha TeHOGOHJ TOMYJSAIUU. JBIKYHMIMIA U CTAOMIM3UPYIOMIUNA €CTECTBEHHBIN
oTOOp. AjamnTaluy OpPraHu3MOB K YCJIOBUSIM OOUTaHUS Kak pe3yiabTaT JIeUCTBUS
€CTeCTBEHHOTO 0TOOpa. BumoobpazoBanue kak pesyibTaT 3Boionuu. CrocoObl U MyTH
BU1I000pa3zoBanus. CoxpaHeHrne MHOrooOpas3us BUAOB KaK OCHOBA YCTOWYMBOTO Pa3BUTHS
ouocdepsl. ['1aBHBIE HANIPABIEHMS SBOIIOLIMOHHOrO IMpoiiecca. buonornyeckuii mporpecc
u Ouonornueckuii perpecc. IIpuuuHbl BeIMHpaHUs BUAOB. Jloka3aTenbCcTBa 3IBOJIIOIUHU
OpraHUYeCKOTO MHUpa

Tema 4.3. TIpoucxoxaenue xu3Hu Ha 3emie (4 yaca)

Pa3Butue mnpenacraBieHuil 0 BOBHUKHOBEHMH XU3HU. OnbiThl @. Penu, JI. Ilactepa.
['unoTe3bl 0 NMpoucxoxieHuM xku3Hu. COBpEeMEHHbIE B3TJIAIbl HA BOBHUKHOBEHHUE >KU3HHU.
Teopuss Onapuna—XouiieiiHa. Y CIIOKHEHHE KUBBIX OpPraHM3MOB Ha 3eMiie B MpPOIECCE
ABOJIIOLINHT

Tema 4.4. TlpoucxoxacHue yenoBeka (3 yaca)

['unoTe3bl poucxoxaeHus yenoBeka. [lomoxkeHne yenoBeka B CUCTEME KMBOTHOTO
Mupa (kimacc Miekonuraronue, otpsan Ilpumater, pox Jlroaum). DBosronus dYeloBeka,
OCHOBHbIE JTambl. Pacel uenoBeka. IIpoucxoxneHne wyenoBeueckux pac. Bugosoe
€MHCTBO YEJI0OBEYECTBA

Pa3nen 5. Dkocucrempl (16 gaca)

Tema 5.1. Dxonornueckue paxropsl (6 4aco)



Opranusm u cpena. [lpeamer u 3agaun 3KONOrHHU. DKOJIOTHYECKUE (AKTOPHI CPEIb
(abuoTmyeckre, OMOTHYECKHE, AHTPOIIOTCHHBIC), MX 3HAYCHHWE B JKU3HU OPTaHU3MOB.
3aKOHOMEPHOCTH BJIMSIHUSI KOJIOTMUECKUX (DAKTOPOB Ha OpraHu3Mbl. B3anuMooTHOIIEHUS
MEXIy OpraHm3MaMu. MEeXBHUIOBbIE OTHOIICHHS: IMapa3suTHU3M, XHIIHAYECTBO,
KOHKYPEHIUs, CHMONO3

Tema 5.2. Ctpykrypa 3xocucteM (6 qacoB)

BunoBas u nmpocTpaHCTBEHHas CTPYKTypa sKocucTeM. [lumieBsie cBsA3HU, KPyroBOPOT
BELIECTB M MpPEBpallleHUs] PHEPruu B dKocucTtemax. [IpuymHbl yCTOWYMBOCTH W CMEHBI
9KOCHCTeM. BrnusiHue denoBeka Ha 3KocUCTeMBbl. VICKycCTBEHHBIE COOOIecTBAa —
arpoIeHO3bI

Tema 5.3. buochepa — riobaibHas s3xkocucteMa (2 Jaca)

buocdepa — riobanpHas skocuctema. CoctaB U CTpyKTypa ouocdepsl. Yuenue B.
N. Bepnaackoro o ouocdepe. Poib xuBbIX opraHuzMoB B O6uocdepe. buomacca 3emin.
buonornyeckuii KpyroBopoT BEIIECTB (HA MPUMEPE KPYroBOPOTa BOJIBI U YIiiepoja)

Tema 5.4. buochepa u yenosek (2 yaca)

buocdepa u yenosek. [obanbHBIE SKOJOTUYECKUE MTPOOJIEMBI U IMyTH UX PEIICHUS.
[TocrmeacTBus AesTENLHOCTH YeJOBEKa I OKpykaromen cpeapl. [IpaBuia moBenaeHus B

npuponHoi cpene. OxpaHa OPUPOIBI M PALMOHAIBHOE HCIOJB30BAHUE MHPHUPOIHBIX

pecypcos.
TemaTnueckoe MIIAHKPOBAHME
buonocusn
10 xnacc (34 uaca)
Ne n/n Haumenosanue Kon-60 Buowi desmenvnocmu
paszoena/memol uacos,

1 buoiorus xak Hayka. 4 XapakTepu3yloT OMOJOTHI0 KaKk HayKy,

Mertozst Hay<HOro €e MECTO U POJb Cpeau APYrux

MTO3HAHUS p p Py

CCTCCTBCHHOHAYYHBIX JUCIIMIIIINH,
CUCTCMATU3UPYIOT Pa3iCJibl OMOJIOTHH B

3aBUCUMOCTH oT 00BEKTOB




UCCIICTOBAHMSI U HCCIIeTyeMBIX
MPOSIBJICHUM JKW3HH, BBISBIISIOT POJb
OTIIENBHBIX  yYEHBIX B  Pa3BUTUH
ouoJioruu, OMpPEeIISIIOT ATaIlbl

Pa3BUTHA OMOJIOTHH KaK HayKH.

Kierka

10

OrnpenensitoT €AUHCTBO 3JIEMEHTHOTO
coCTaBa KaK OJHO W3 CBOMCTB >KMBOIO,
pacrpeenssioT XUMUUECKHUE JIEMEHTBI
Mo rpymnmnaMm B 3aBUCUMOCTH  OT
KOJIMYECTBEHHOTO IPEJCTABUTEIIHCTBA
B OpraHu3Me, XapaKTEPHU3YIOT POJb
OT/ICJIbHBIX JIEMEHTOB (MaKpO- MHUKPO-
YIIBTPO3JIEMEHTHI).

OnpenenstoT TEeHETHYECKU KoI |
XapaKTEePU3YIOT ero CBOIICTBA,
OITMCBIBAIOT STanbl peanuzanuu
HACJICCTBCHHOM uHpopMaruu B
KJIETKE. OOBACHSIIOT MEXaHHU3MbI
OmocuHTe3a Oenka. YdyaTcs pemniaTth
3a71a4¥ M0 MOJIEKYJIIPHOM OMOJIOTHH.
XapaKkTepusyroT BHUPYCHI KakK
HEKJIETOYHYIO bopmy KU3HU,
OTIPENIEIISIIOT OCOOCHHOCTH CTPOEHUS U
KU3HEACITSIBHOCTH BHUPYCOB;
OTIHMCHIBAIOT JKU3HEHHBIM IUKII BUpYCa

UMMYHOIe(pUIIITa YeTOBeKa.

Opranuszm

20

XapakTepusyroT OpraHu3M Kak OJMH U3
ypOBHEI OpraHu3aIiu KHUBOTO,
KJIacCU(DUIMPYIOT ~ OpraHu3Mbl IO

KOJIMYCCTBY KIICTOK MW CTCIICHU CBA3U




MEXAY HUMHU.

[IpuBoAsST TIpUMEpPHI SHEPTETHUESCKOTO
oOMeHa. OnuceIBaroT POLIECCHI
cunre3a AT®. BrIUCHIBAIOT peakiuu
OECKUCIOPOIHOIO U a’3poOHOTO
paCUICTUICHUS TIIIOKO3BI.
XapakTepu3yroT IJIaCTUYECKU OOMEH
KaK JTam oOIIero oOMeHa BEIIECTB,
KJIAcCU(DUIMPYIOT ~ OpPraHU3Mbl IO
TUTIaM MMATaHUA, OTIMCHIBAIOT
doTocunTes 1o  (aszaMm, BBISBISA
IIPOIIECCHI, MPOTEKAIOIINE Ha KaKIOu
daze, omnpeaensaOT OHOJOTHYECKOE

3HauYeHHE (POTOCUHTE3A.

TemaTuveckoe JIAHUPOBAHME
buonocus

11 knacc (34 waca)

Ne n/n Haumenosanue Kon-eo0 Buowi oesmenvrocmu
paszoena/membl uacos,
1 Bun 18 OnpenenstoT  MOHATHE  «BUI» U

XapaKTepU3ylT  KPUTEPUU  BHJA,
OIMMCHIBAIOT ocooel BUA 1o
Pa3IMYHBIM KPUTCPHSIM.

OnpenensroT MOHATHS «IJIEMCHTapHas
SAUHUIIA DBOJIIOIUNY», «AJIEMEHTAPHOE
ABOJIIOIIMOHHOE SIBIICHUE», «MaTepHra
HBOJTIOITUNY; OMKCHIBAIOT TOMYJISAIIAIO
M0 KPUTEPHUSIM, COOTBETCTBYIOIINM

ITIOHATHIO «QJIEMCHTapHasA (S10%050700¢:)




OBOJIFOITHUHN)). Onpezxen;noT IIOHATHUA
«QJICMCHTApHAasA CAWHHIA ISBOJIOLUN,
«QJICMCHTAPHOC 9BOJIIOIMOHHOC
SABJICHHUC), «MaTCpral  3BOJJIOLIHHN,
OIINCBhIBAIOT MOITYJIALNIO 10
KPUTCPUAM, COOTBCTCTBYHOIIUM
IMOHATHIO  «QJICMCHTApHAasA  CAWHHIA

OBOJIFOITHUHN)).

DKOCUCTEMBI

16

Bripenstor U XapaKkTepU3yroT
abnotuyeckre (QakTopbl, OMPEHEISIOT
aJanTaldd pa3IuYHbIX OPraHU3MOB K
a0MOTUYECKUM (PaKTOpaM CpPEJIbI.
Brigensror u XapaKTEPU3YIOT
Oonotuyeckue GPaxkTopsl.

Pemraror sxonornueckue 3agauu.
XapakTepu3yrT BIUSHHUE YEIOBEKAa Ha
ouochepy, MIPUBOJISAT IPUMEPBI
OpsIMOTO W KOCBEHHOTO  BJIUSIHUS

yesjoBeka Ha Onocdepy.




