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[MosicauTeILHASE 3aNHCKA

JlanHasi MPOrpaMMa COCTABJICHAa HA OCHOBE (yHIAMEHTANLHOTO s/pa COACPIAHM obuero obpasosanusi U TpeboBaHHil K pe3ynbraTam
ocBOeHH s cpeiHero (MoyHoro) obmero 0opa3oBaHus, NPCACTABICHHBIX B deepalbHOM TOCYAPCTBEHHOM 00pa3soBaTeNIbHOM CTAHIAPTC CPEHEro
(110JIHOT0) 00IIEro obpasoBanus' . B Hell Taioke Y4TeHbl OCHOBHBIC WJIEH M IOJOXKCHMS MPOrPaMMBL pasButHsi ¥ (OPMUPOBAHHUS YHUBEPCAILHBIX
yueOHBIX JACHCTBHI JUISl CPEIHETrO (mosHoro) 06mero o6pazoBanus U COOMOJEHA MPECMCTBEHHOCTE € porpaMMoii 1o GHOJIOTHH JUlsl OCHOBHOIO
o61iero obpa3oBaHusl.

PaGouas mporpaMMa 1o OHONOrMH il O0ydalolmXcs 10 - 11 xmaccoB cocraBiena Ha ocHoBe DeepallbHOro rocyAapcTBCHHOIO
o6pasoparensroro crangapra PI'OC cpennero (mosHoro) obmiero obpasoBanus; MPOrPaMMBbI U. b. Aradonopoii, B. Y. Cusoriasosa, peajii30BanHas
B yuebnukax «buonorus. OOuias OHONOrUs. 10 xnacc, GasoBbli yposenb u «buomorus. Obmas Guonorus. 11 xmacc, 6a30Bblil ypOBEHb. y4eOHOTO
mana MBOY «COIIl Ne39 mmenn IT.H. Camycenko», cnucka y4eOGHUKOB 06Pa30oBATENBHOIO YUPSHKICHHS, COOTBETCTBYIONIEMY denepabHOMY
[ICPEUHIO Y4eOHUKOB, YTBEPIKIACHHBIX, PEKOMCHIOBAHHLIX (IOTYIIEHHBIX) K MCHONB30BAHMIO B 00pa3soBaTENbHOM MHpOLCCee B 00pa3oBaTesIbHbIX
yUpPENKICHHSX, PEAi3yIONIUX IPOrpaMMbl 061ero obpasopanus B coorercTsuu ¢ PI'OC

I. TLianupyembie Pe3yJbTaThl 0CBOCHHSI YeOHOT0 NpeAMeTa.

JIM4HOCTHBLIMHE pPe3yJbTaTaMi 00ydeHs OHOIOTHH CPEJIHEro (1os1HOT0) 00IIEro 06pasoBaHms SBJIAIOTCS:

FOTOBHOCTD ¥ CIIOCOBHOCTH 06YUAIOMMXCS K CAMOPA3BUTHIO M THIHOCTHOMY CaMOOIPEACIICHHIO,

-c(hOpMHUPOBAHHOCTH MX MOTHBAIMH K 06yUeHHIO M IIEEHANPABICHHON [03HABATEILHON JCSITCNBHOCTH, CHCTCMBI 3HAUUMBIX COLMAIBHBIX |
MESITHUHOCTHBIX OTHOIICHHH, [EHHOCTHO-CMBICTIOBBIX —YCTAHOBOK, OTPKAFOIIMX JIMIHOCTHBIC U rpaXc/laHCKUe TO3ULMK B ACSTEIHHOCTH,
paBOCO3HAHHKE,

-CITIOCOBHOCTD CTABUTH LEIU ¥ CTPOUTH )KU3HEHHBIC MITAHDI,

-peasi3aiii STHIECKHX YCTAHOBOK O OTHOIICHHIO K GHOJOTHICCKAM OTKPBITHSIM, HCCIIEI0BAHMSAM M HX PE3YJIbTaTaM;

-TIPU3HAHNS BHICOKOH LEHHOCTH JKM3HM BO BCEX €€ IPOSBIICHUSX, 310POBLA CBOEr0 W JPYrHMX JIOJeH, peanusaluy yCTaHOBOK 3710pOBOTO obpasza
YKUBHU;

~cpOPMUPOBAHHOCTH TO3HABATE/ILHBIX MOTHBOB, HANPAaBJICHHBIX HA [OJIydYeHHe HOBOTO 3HaHMs B obnacté OMOJOTMH B CBS3H C Oynyuei
Npo(ecCHOHANBHON  ACATENLHOCTBIO HITH  ObITOBBIMHU npo6aeMamMi, CBA3aHHBIMH C COXPaHCHHEM COBCTBEHHOIO 3/I0POBbSI M IKOJOTHYECKOH
0e301acHOCTH.

MeTanpeAMeTHbIMH Pe3yJIbTaTaMi OCBOCHHS BBITYCKHUKAMH crapiieil KOJIBI IPOrPaMMbl 110 GHOJIOTHH SBJISIOTCS:



-OBJIA/ICHHC COCTABIISIOLIUMH HCCIIC/IOBATE/ILCKOM W NPOCKTHOH JESTENLHOCTH, BKIOYAsi YMEHHs BHIECTh MPOBIEMY, CTABHTH BOIPOCHI, BBIIABUTATE
PAIMOTE3bI, J[aBaTh ONPECICICHUS MOHATHH, KIaCCHUUUPOBATh, HAGIIONATh, NMPOBOMMTH SKCIEPUMEHTBI, JENaTh BBIBOABI M 3aKIIOUEHHS,
CTPYKTYPHPOBATH MaTepHall, 00bACHATh, J0Ka3bIBaTh, 3aIIUILATE CBOM UIEH;

-yMEHHE paboTarh C PasHBIMH MCTOYHHKAMH OMOJOrHYECKOi HH(OPMALMM: HAXOJUTH GHONOTHYECKYIO HH(BOPMALMIO B Pa3IMYHBIX UCTOYHHKAX
(Texcre yueOHHKa, HAyYHO-TIOMYIAPHOM JTHTEpaType, GHONOIMYECKHX CIIOBApSX M CIPABOYHHKAX), aHAIM3UPOBATL M OLCHUBATh WH(OpPMALHUIO,
1peodpa3oBbIBATE HHPOPMALIHIO U3 OJHOH (GOPMEL B APYTYIO;

-CIIOCOOHOCTD BHIOMPATH LENEBBIE H CMBICIIOBBIC YCTAHOBKU B CBOMX JAEHCTBUSX H IOCTYIKAX 110 OTHOLIEHHIO K JKHBO IIPUPOJIE, 3J0POBBIO CBOEMY U
OKpYKalOLHUX;

Ilpeamernpivu pesyabraTamMu 00yueHusi GHOJOrHH cpeaHero (I0JaHOro) o6IIero o6pa3oBaHMs SIBJISIIOTCS:

BeinyckHHK HAy4YHTCSE:

-pacKphIBaTh Ha MpUMepax poib OHONOrHK B (POPMUPOBAHHM COBPEMEHHON HAYYHOM KAPTHHBI MUpPA U B IIPAKTHYECKON JIESTELHOCTH JIOZICH;
-[IOHMUMATh H OIMMCBIBATE B3AUMOCBS3H MEN/Iy €CTCCTBEHHBIMH HayKaMH: OHONOrHeH, Gpusukol, XuMueil; yCTaHaBIMBATh B3aMMOCBS3b MPHPOJHBIX
SIBJICHUM;

~TIOHUMATE CMBICTI, Pa3IiyaTh ¥ OMUCHIBATH CHCTEMHYIO CBA3h MENCIY OCHOBOIOJAraloNMMU OHOJIOTMYECKMMHE TOHSTHAMH: KIIETKa, OPTaHU3M, BHII,
sKocucreMa, buochepa;

-MCIIONIB30BATh OCHOBHBIE MCTOJbI HAYYHOrO IO3HAHHS B Y4eOHBIX OGHOJIOTMYECKHX HCCICIOBAHMSIX, IPOBOAUTEH SKCIEPHUMEHTHI MO H3YYECHUIO
OHOTOrNYeCKNX 0OOHEKTOB U ABICHUH, OOBACHSITH PE3yJIbTaThl SKCIIEPUMEHTOB, AHATH3APOBATD UX, (popmyIHpOBaTE BBIBOIEI;

~(hopmyIMpOBaTh rUIOTE3BI HA OCHOBAHNH IIPEUIOKEHHON OHONOrHYecKoM HHpOPMALIHH U npejuiaraTh BApHaHThI IIPOBEPKU THITOTES;

-CpaBHHUBATH OUOJIOrHYECKHE OOBEKTHI MEN/TY COOOI 110 3a/1aHHBIM KPUTEPHSIM, IeJIaTh BEIBOJBI U YMO3aKJIIOYEHHsI HA OCHOBE CPABHEHHUS;
000CHOBBIBATH €AMHCTBO KUBOH M HEXKMBOH IPUPOJIBI, POACTBO JKHBBIX OPraHM3MOB, B3aHMOCBSI3H OPraHH3MOB U OKpPYIKAIOIEH Cpellbl Ha OCHOBE
OUOJOrHYECKUX TEOPHI;

~IIPHBOJIUTH TIPUMEPEI BEIIECTB OCHOBHBIX IPYIII OPraHUYECKAX COCAMHEHHUM KIETKH (OEIKOB, JKHPOB, yIIEBOJIOB, HYKIEHMHOBBIX KHCIOT);
-pacro3HaBaTh KIETKH (IPOKAPUOT M IYKApHOT, PACTECHHI M JKMBOTHBIX) IO OMNMCAHMIO, HA CXEMATHYECKHX U300paXKEHUSIX; YCTaHABJIMBATDL CBSI3b
CTPOCHHUSL ¥ (hyHKIIMH KOMIIOHEHTOB KJIETKU, 000CHOBBIBATH MHOI00Opa3He KIIETOK;

-pacro3HaBaTh MOIMYJISLHIO U OHOJIOTHYECKHH BH IO OCHOBHBIM IIPU3HAKAM;

-OMHUCHIBATE (PEHOTHIT MHOTOKJIETOUHBIX PACTEHHU U JKUBOTHBIX 110 MOP(OIIOIHIECKOMY KPHTEPHIO;

-00BACHATH MHOI00Opa3ue OPraHu3MoB, MPUMEHSISI SBOJIONHOHHYIO TEOPHIO;



-KJIACCH(PULUPOBATH GHONOrHYECKHE OOBEKTH Ha OCHOBAHUU OJHOTO HIIH HECKOJIBKHX CYIECTBEHHBIX HPU3HAKOB (THUIIBI TUTAHUSI, CIIOCOOBI JABIXaHUsI
¥ PasMHOYKEHHsI, OCOOCHHOCTH pa3BUTHS);

-00BSACHSTH NPUYHHBI HACIECTBEHHBIX 3a00JICBAHMI;

“BBUABJIATE M3MCHYHBOCTE y OPraHU3MOB; OOBACHSTH IPOSBICHHE BHIOB M3MCHUMBOCTH, MCIIOJIB3Ys 3aKOHOMEPHOCTH M3MEHYMBOCTH, CPaBHUBATh
HACJIC/ICTBEHHYIO ¥ HEHACJICCTBEHHYIO H3MEHYUBOCTD,

-BBISIBJIATE MOP(DONIOTHIECKHE, (PU3HONOTHYECKHE, TIOBEACHUECKHE a/IaNTAIHH OPraHH3MOB K CPeJie OOHTANMS U JICHCTBIIO SKOIOIHUSCKIX (axTopos;
~COCTaBIIATH CXEMBI IIEPEHOCA BEILECTB U SHEPTHH B IKOCHCTEME (LIEIH ITUTAHHUS);

-IIPUBOJMTE JI0KA3ATELCTBA HEOOXO/IMMOCTH COXPaHEHHs! GHOPa3HO0OPA3Hs JUIsl YCTOHIMBOTO PA3BHTHS M OXPAHbI OKDYIKAIOIIEH cpeJbl;

-OLCHUBATh JIOCTOBEPHOCTH OMONOrMYECKOH MH(OPMAINHM, TOJNYYEHHOH W3 PA3HBIX HCTOUHUKOB, BBIIEISTH HEOOXO0UMYIO MH(pOPMAIMIO JUIs -
MCIIOJIb30BAHMS €€ B yUeOHOMH e TeIbBHOCTH M PEIIEHHH IPAKTHIECKHX 3a/1aY;

-TIPEJICTABIIATH OHOOTHYECKYIO HHPOPMAIIHIO B BHAE TEKCTa, TAGNHIBL, TpaduKa, IUarpaMMBl U AeTaTh BBIBOJBI HA OCHOBAHUU NpeACTaBICHHBIX
JTAaHHBIX;

~OUCHUBATE POJIb JOCTHKEHUH ICHETUKH, CCIICKIIMH, GHOTEXHOIOTHH B PAKTHYECKOH JISSITELHOCTH YeIoBeka i B COGCTBEHHOM JKU3HM;

-00BSICHSITH HErATHBHOE BIMSIHHUE BEWIECTB (AIKOroJisl, HUKOTHHA, HAPKOTHYECKHX BEIIECTB) Ha 3apOIBIIIeBOe Pa3sBHUTHE YEIOBEKA;

-00BSACHATH NOC/IE/ICTBHS BIMSHHS MyTarcHOB;

~00BACHATH BO3MOKHBIC IPHYUHBI HACHIECTBEHHBIX 3a00eBaAHHIA.

BbIny cKHHK IOJY9HT BO3MOKHOCTH HAYUHThCS:

-/laBaTh Hay4HOe OOBSICHEHHEe OHONIOrHIECKUM (hakTaM, IpoLeccaM, SBICHHAM, 3aKOHOMEPHOCTSM, MCIIOJIB3Ysl OHOJIOrHYecKHe TeopHH (KIETOYHYIO,
IBOJIIOIMOHHYIO), yueHHE 0 GnoCcepe, 3aKOHBI HACIEICTBCHHOCTH, 3aKOHOMEPHOCTH H3MEHUMBOCTH;

~XapaKTepU3OBaTh COBPEMCHHBIC HANPABJICHHS B PA3BUTHH OHOJIOTHH; OMACHIBATH HX BO3MOXKHOE HCIIONB30BAHME B IPAKTHUYECKON ACSTEHHOCTH,
-CPaBHUBATH CIIOCOOBI JICNIEHHs KIIETKU (MUTO3 1 Mei03);

-pelarh 3a/1auu Ha noctpoenne pparmenra ropoit uenu JJHK no npenoxennomy dparmenty nepsoit, "PHK (MPHK) o yuacrky JIHK;

“peliath 3a1atin Ha OMpPE/ICICHHE KOIMIECTBA XPOMOCOM B COMATHUECKUX H IIOJIOBBIX KJIETKAX, A TAKKE B KIETKAX [Epe/l HayauoM JeieHns (Meifosa
MJIM MUTO3a) U 10 €ro0 OKOHYaHHH (J1J11 MHOTOKJIETOYHBIX OPraHM3MOB);

“PelIaTh ICHCTHYCCKHE 3a/aul HA MOHOTHOPHIHOE CKPCUIMBAHHE, COCTABIATH CXEMbl MOHOTMOPHHOTO CKpPEIIHBAHMS, IPUMEHSS 3aKOHBI
HACJIE/ICTBEHHOCTH M HCIIOJIB3Ysl OHOJIOTMYECKYIO TEPMHHOIOTHIO ¥ CHMBOJIHKY;

~YCTaHABIMBATE THIT HAC/IC/OBAHUS 1 XapAKTEP NPOSBICHHUS IIPH3HAKA 110 3a/IlAHHON CXEME POJIOCIIOBHOM, IPUMEHSS 3aKOHBI HACIIEACTBEHHOCTH,



-OLICHHUBATh PE3YyJbTaThl B3aUMOJICHCTBUS UCJIOBEKA U OICp}()I{a}OH.lCﬁ Cpeibl, IIPOrHO3HPOBATL BO3MOKHBIC MTOCIICACTBHA ACATECIILHOCTH HCJIOBCKA I
CYLIECCTBOBaHWsA OTIACJIbHBIX OUOJIOTHYECKHX OOBEKTOB H IEJBIX NPUPOAHBIX co001IECTB

I1. Copepsxanne yaedHoro Kypcea no 6mosoruu, 10 xiace
Pa3znen 1. Buoaorust kak nayka. Meroasl Hay4Horo moznanus (3 yaca)

Tema 1.1 Kparkas ucropust pazsurust 6uosorun. Cucrema 6mosioruyeckux Hayk. (14)

O6BeKT H3ydeHHs OWoJorum — dKkuBas npupoja. Kparkas wucropus passutds Guosnormu. Poib OHONOIMYECKHUX TEOPHH, HICH, TIMIOTE3 B
(opMupOBAHHK COBPEMEHHON €CTECTBEHHO-HAYYHON cuCTeMbI Mupa. CucremMa OHOIOIHIECKUX HAYK.

Jlemoucrpanus. [Toprpers! yueHbIx. Cxembl: «CBsi3b OHONOIHH ¢ APYTUMHU HayKamuy, «CrucTemMa OHOIOrHYeCKUX HAYKy.

Ocuosuble moHsTust. buonorus. XXusus.

Tema 1.2 CyuHocTs U CBOHCTBA JKMBOro. Y POBHH OPraHM3ALMH H METO/IbI HO3HAHHUS KUBOH NPUPOALL. (2 1)

Cymnocts xu3un. OCHOBHBIE CBOMCTBA XMBOH Marepuu. XKuBas nMpupoja Kak CI0XKHO OpraHH30BaHHAs HepapXUyecKas CHCTEMa, CYINECTBYIOMAs B
[IPOCTPAHCTBE U BO BpeMeHH. bronornueckue ciucrembl. OCHOBHBIE YPOBHY OpraHM3alliy )XUBOH Matepun. MeTo (bl 103HAHMS XKUBOU TIPUPOJIBL.
Jemoncmpayun. Cxembl: «YPOBHH OpraHU3alMy )KHBOH Marepumy, «CBOMCTBA )KHBOH MaTECPUI».

Ocrognvie nonamusa. CBoicTBa XKU3HKA. YPOBHU OPraHU3aIMy KMBOH IPHPOJIBL. MeTo bl HO3HAHKS JKMBON MATCPHH.

Pasgen 2 Kiaerxka. OcuoBbl nurosioruu (10u)

Tema 2.1 Ucropus n3yuenns kiaerku. Kierounas reopusi. (14)

Passurre 3uanuii o kierke. Pa6orsl P. I'yka, A. Ban Jlesenryka, K. bapa, P. Bpoyna, P. Bupxosa. Knerounas teopust M. [llneiinena u T. [lIsanHa.
OCHOBHBIE TIOJIOEHUSI COBPEMEHHOM KJIETOYHON Teoprun. Poib KIeTOYHOH Teopur B (pOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MHpa.

Memoncmpayus. Cxema «Muoroobpasue KiIeTok.

OcHnosnvie nonamusn. Kierka. [{uronorus. OCHOBHBIE OJIOKEHHS KJIETOUHOH TEOPHH.

Tema 2.2 XuMHYECKH COCTAB KJICTKH (44)
EMHCTBO 2JIEMEHTHOTO XMMHMYECKOrO COCTaBa JKMBBIX OPraHM3MOB Kak J0Ka3aTeNbCTBO EAMHCTBA MPOMCXOMKIAEHMS MKMBOU mpupojbl. OOLHOCTH
YKUBOM M HEXXUBOM MIPUPOJILI HA YPOBHE XUMHUECKUX 3JIeMEHTOB. OpranoreHbl, MaKpo3JIeMEHThI, MUKPOYJIEMEHTBI, YJIbTPAMUKPOIJIEMEHTRI, UX POJIb B



KU3HENETEIPHOCTH KIETKH W oprammsma. Heopramuueckne Bemiectsa. Boja kak KONbIOENb, BCEro XKUBOTo, 0COOEHHOCTH CTPOEHMS M CBOMCTBA.
MiiHepanbHbIe COJK. 3HAaYCHHE HEOPraHMYECKNX BEIIECTB B XKU3HM KIICTKH H OpraHi3Ma.

Oprannyeckue BEIECTBA — CJIOIKHBIE YIIIEPOICO/ICPIALIIE COCAUHECHH. HHU3KOMOJIEKYJISIPHBIE W BBICOKOMOJICKYJISIPHBIE OPraHUYECKUE BEIICCTBA.
JIummgel. YIJeBOABL MOHOCAXapujbl, moiucaxapupl. bemkn. HyKkieHHOBbIE KHCIOTBL: JTHK, PHK. VYasoenne wmonexyisl JIHK B xierke.
[IpUHIHTIHATLHOE CTPOCHHE H POJIb OPTaHMUECKHX BEIIECTB B KICTKE H B OPraHU3Me HEI0BCKd.

Jlemoncmpayus. JluarpamMmbl: «Pacnpe/ienieHue XMMAYECKHX JICMEHTOB B HEXKUBOI Tpupozie», «Pacnpesiesienie XUMHUECKAX SJIEMEHTOB B JKHBOH
npupoze». Ilepuoauueckas TabIUI@ JIEMEHTOB. Cxembl 1 Tabmumer: «CTpoerne MoeKyibl 6enkay, «CTpoeHHE MOJEKYJIbL JTHK», «Ctpoenue
monekysbl PHK», «Tunsl PHK», «Y 1BoeHHE MOJIEKYJIbI JHK».

Ocnoenvie nouamusn. OpPraHoreHbl, MAaKpPOSJIEMEHTBI, MHUKPOJIEMEHTBI, yIbTPAMHKPOIIEMEHTEL. CpoiictBa BOJib. MHHEpAIBLHBIE COJIM.
Buonommepsl. JIMmubl, TMIOU/IBL, YIIIEBObI, 6exxu, nykneunossie kucaotsl (JIHK, PHK). Pennukanus JTHK.

Tema 2.3 CTpoeHne 5yKAPHOTHYECKOI U NPOKAPHOTHIECKOMH KIIETOK 3 u)

Kierounas MemOpana, 1iuTomasma, spo. OCHOBHBIC OPraHOM/IbI KIIETKH:! SHJOILIa3MaTHYeCKast CETh, amnapar

ONBIIKH, JTE30COMBI, MHUTOXOHJIPHH, IUIACTHIBI, puOOCcOMBl. DYHKIMH OCHOBHBIX yacTedl M OpraHoujoB KieTku. OCHOBHBIC OTIHYUA B CTPOCHUH
JKUBOTHOM ¥ PaCTUTEIBHOM KIIETOK.

XpOMOCOMBI, UX cTpoeHue 1 Qynkwmn. KaproTuil. 3HaueHne TOCTOSHCTBA Yucia ¥ HOPMBI XPOMOCOM B KIIETKAX.

[TpoxapuoTiyeckas KieTka: Gopma, pasMepsl. PacrpocTpaneHue U 3Hauenue 6axrepuit B ipupose. CTpoeHue OakTepuaIbHON KIIETKHU.
Jlemoncmpayua. Cxempr 1 Tabnunpl: «CrpoeHue JYKapHOTHYECKON KieTku», «CTpOeHHe )KUBOTHOH KIETKHY, «CTpoeHre pacTHTENbHON KIICTKHY,
«Crpoenue xpoMocom», «CrpoeHne MPOKAPHOTHYECKOH KIIETKI.

Jla6opamopusie u npakmuyieckue pabonvl

HabmoieHue KJIETOK PACTEHHI U )KMBOTHBIX I10]] MUKPOCKOIIOM Ha FOTOBBIX IIpenaparax.

CpaBHeHHE CTPOCHHUS KJIETOK PACTCHUH M )KUBOTHBIX (MOXHO B hopme TabuIbD)™.

[IpuroToBJIEHHE M ONUCAHKE MUKPOIIPENapaToB KJICTOK pacTeHui.

Ochoenvie nonamusa. DykapuoTuueckas kierka. Kimerounas memOpaHa, LHTOMIA3Ma, s/po. OcHoBHBIE OpraHoubl KieTku. OcobeHHOCTH
pacTHTENLHOM M JKMBOTHOH KiieToK. XpoMocoMmbl. KapuoTwil. JIMIUIONAHBIH 1 rarion HbIH HaGOPHl XpomocoM. [IpokaproTHIecKast KieTka, OaxTepus.

Tema 2.4 Peanuzauus HacaeAcTBeHHoM nugopmanuu B kiuerke (14)
JIHK — HoCcHTENIb HACIIE/ICTBEHHOH undopmannu. I'eHeTuyeckuil Ko, ero CBOHCTBA. I'en. buocuuTes 6enka.
JMemoncmpayusn. Tabnuna «'eHeTHICCKUH KO, CXeMa «buocunTes benkay.



Tema 3.4 MnusuayaisHoe pasBuTHE OPraHu3 MoB (OHTOreHe3) (2 9)
[IpsiMoe © HENpsMOE pPasBUTHUE. DMOpHOHAIB) HbI W HOCTIMOPHOHAIBHDIA NEPHOJBI  Pa3BUTHI. OcHoBHBIE dTanbl dMOpuorenesa. IIpuanHbI
HApYIICHUH Pa3BUTHS OPraHU3Ma.
OnTorenes uelnoBeka. PenpoyKTHBHOE 3/I0POBE»€; €ro 3HaueHue s Oyaymmx noxonenuit Jmoneh. ITocnecTBUS BIUSHMS QJKOTroJisl, HUKOTHHA,
HAPKOTHYECKHX BEIIECTB HA PA3BUTHE 3apOJiblilia CII0BCKA. [Tepro/ bl TOCTIMOPUOHATILHOTO PA3BUTHS.
Jlemoncmpayua. Tabmaupl: «OCHOBHBIC CTa{ UM OHTOICHE3AY, «IIpsimoe M wHenpsiMoe paspuThey. TalOmwiibl, ¢pororpadguu, auarpaMmbl H
CTATUCTHUECKHIE JJAHHBIE, IEMOHCTPUPYIOLIHE 10« JJICJICTBUS BIMAHHS HETaTHBHBIX (axTOpOB Cpelibl HA Pa3BUTHE OPraHU3Ma.
Ocnoetie nonamus. Outorenes. THIIBI Pa3BUTE 151 MPSMOE U HENPSMOE (PasBUTHE € Metamop(o3om). DTambl IMOPUOHAIBHOTO PA3BUTHSL. [Tepuopt
MOCTIMOPHOHAIBHOTO Pa3BUTHA. Bpe/Hoe BIMSH HE KypEHUS, alIKOroJis, HAPKOTHICCKIX IIpenaparoB Ha pa3BHTHE OPraHU3Ma H IPOJIOIKUTEILHOCTD
KU3HU.
Tema 3.5 HaciieAcTBEHHOCTH H H3MeHYHBOCTH (74)
Haciie1cTBEeHHOCTD ¥ H3MEHUHMBOCT — CBOMCTBA | Opranu3sma. I'enernka — Hayka O 3aKOHOMEPHOCTAX HACJIEACTBEHHOCTH U M3MEHYUBOCTH.
I. MeHzenb — OCHOBOIIOJNOXKHHMK IEHETHKH. :3aKOHOMEPHOCTH HAcCJe/I0BaHusl, yCTAHOBJICHHDIC I'. Menzenem. MoHOTUOPHIHOE CKpELIMBaHKE.
Iepsbiit 3akoH MenjieNiss — 3aKOH JOMUHHPO] BAHUL. Bropoii 3akoH MeHzens — 3aKOH PacHICTUICHHUSL. 3akoH 4KMCTOTHI ramer. JlurubpumHoe
cxperuBanue. Tpernif 3aK0H MeHzels — 3aKOH HE3aBUCHMOTO HAC/ICAOBAHMIL. Ananusupyloliee CKpenuBaHie.
XpOMOCOMHAsI T€OPHs HACHENCTBEHHOCTH. CLEIS [EHHOE HAC/C/IOBAHME IIPH3HAKOB.
CoBpeMeHHbIE TIPEJICTABICHIS O TeHE U TeHoME. | 33aUMO/ICHCTBHE TCHOB.
Ienertuka moa. [losossie XpoMocoMbl. CIIenJIeH! 10€ ¢ I0JOM HACJICAOBAHHUE.
3aKOHOMEPHOCTH H3MeHYMBOCTH. Hacnme/CTBeHE 1as ¥ HEHACIC/ACTBCHHAS H3MEHIUBOCTD. Momudukanuonnas U3MeHYBoCTh. KomOuHaTHBHAsS 1
MyTaIMOHHAs] H3MEHUMBOCTh. MyTaruu. Tunbl M yranuit. MyrareHnsie (pakTopsl.
3HaueHHe TEHETHKH JUIS MEIMIMHBIL. DBIUSHM € MyTareHoB Ha OpraHu3M HCJIOBCKa. HacneacTBeHHble 0OJIC3HM 4YeJIOBEKa, WX TNPHUMHBL H
npoduiaKTUKa.
Jemoncmpayua. CXeMbl, HIUTIOCTPUPYIOIIHAC M YHOTMOPH/HEIE W JUTHOPUHBIC CKPEIMBAHNS; CLEIICHHOE HAC/Ie0BAHUC NPU3HAKOB; HEPeKpECT
XPOMOCOM; HACJICIOBAHKE, CLCIUIEHHOE C T10:10M. [IpuMepsl MOIMQPUKALMOHHON W3MEHUMBOCTH. Matepuaisl, ACMOHCTPUPYIOUIME  BIMSHUC
MYTAreHOB Ha OPraHu3M Ye/IOBEKa.
JlaGopamopnbsie u RpaKmuiecKue paoomsl

CocTaByieHue IPOCTENIINX CXeM CKPEIUBaHK ™.
Pelenye 2IeMEHTAPHBIX FeHETHIECKUX 3a/1a4™.
W3ydeHne M3MEHIHBOCTH (M3yueHne MOAU(puKa (MOHHON M3MEHUMBOCTM Ha OCHOBE M3yueHMs! ()EHOTHIIA KOMHATHBIX HJIM CEJILCKOXO03HCTBEHHBIX



pacTeHuit)**,

BrIsiB/IeHHE HCTOYHMKOB MYTareHOB B OKPYIKAIONIEH cpejie (KOCBEHHO) U OICHKA BO3MOXKHBIX MOCIICACTBUM X BIUSIHHS HA OPraHU3M.

Ocrognble nonamusn. HacneiCTBEHHOCTL M M3MEHYMBOCTL. ['eHorun, ¢enorun. I'mGpuponormyeckuit Meroj, ckpemiuBanue. JOMMHAHTHBIH,
penieccuBHBIN. ['enbl, anenu. 3aKkoHOMEPHOCTH HACIEAOBAHUS IPU3HAKOB. 3aKOH YHCTOTHI FAMET.

MeT. AHaJIM3UpYIolllee CKpeluBanie. XpoMOCOMHAs TE€OpHs Hac/eICTBEHHOCTH. ['eHeTHyeckue KaprThl. ['eHOM. AyTOCOMBI, TOJIOBBIE XPOMOCOMBI,
Moudukanmonnas usMenunBocTh. KoMOMHaTHBHAS M MyTalMOHHAs U3MEHUMBOCTh. Myrtarenubie (pakropsl. Hacnencrsennsie 6onesnu. Meauko-
reHEeTHYECKOE KOHCYIbTHPOBAHUE.

Tema 3.6 OcHoBbl cetexnuu 1 6uoTexnooruu (2 1) _
OCHOBBI CEJIEKIMH: METOJBI M JOCTH)KEeHHs. I'eHeTHka — Teopernueckas ocHoBa cenekiuu. Cenexius. Yuenwe H. W. Basusosa o meHnrtpax
MHOroo0pasusi ¥ IPOUCXONKAEHHsS KyJIbTYPHBIX pacTeHHH. OCHOBHBIC METOIBI CEJEKLUM: THOpHAM3aIHs, MCKYCCTBEHHBIH 0TO60p. OCHOBHBIE
JIOCTHYKEHHMSI M HATIPABJICHUs] PA3BUTUSI COBPEMEHHOMN CENICKITHH.
buorexHomorus: MOCTHXEHUSI M TEPCIEKTHBBI pa3suTus. I'ennas mmxenepus.. KionupoBanue. ['eHernueckd MoIu(UIMPOBAHHBIE OPraHU3MBL.
DHYECKHE acleKThl Pa3BUTHs HEKOTOPBIX HCCIIe0BaHuil B OHOTEXHONOrHH (KIIOHHPOBAHUE YEJIOBEKA).
Hemoncmpayusa. Kapra-cxema «llenTpsl MHOroo6pasus ¥ IPOMCXOXKICHUSI KYJIbTYPHBIX pacTeHmity. ['epbapHbie Marepuaibl B KOJUIEKIIMHE COPTOB
KyapTypHbIX pacteHud. TaOmumbr: «Ilopojpl jgomMamHuX JKHBOTHBIX», «Copra KyJIbTYpHBIX pacTeHuit». CXEMBI CO3JaHUS TEeHETHYECKU
MOAM(UIUPOBAHHBIX TIPOJYKTOB, KIIOHHPOBAHHUSI OPraHU3MOB. MaTepHasibl, HIUTIOCTPUPYIOLIHE TOCTHKEHUS B 061aCTH GHOTEXHOIOTHH.
Dxekypecun
Muoroo6pasue copToB pacTeHUH U OPOJL IKUBOTHBIX, METO/IbI X BRIBEICHHS ((hepMa, CeNIeKIIHOHHAs CTAHIHS, CENbCKOX03SHCTBEHHAs BBICTABKA).
Jlabopamopnuie u npakmuyeckue pabonisl
AHanu3 ¥ OIIEHKA 3TUYECKUX aclIEKTOB PA3BUTHUSI HEKOTOPBIX UCCIICOBAHIME B OHOTEXHOIOTHH.,

Ocnognvie nonamua. Cenexuus; rubpunusamus u or6bop. Copr, mopopa, mramm. Buorexsonormst. ['ennas wmkenepus. Kionupopanue.
["eHeTHuecku MOAUPULUPOBAHHEIC OPraHU3MBL.

Copnep:xkanue yuedHoro kypea no ouosiorum, 11 kimace

Paszpen 1Bun (194)

Tema 1.1 Heropust 3Bo0ONHOHHBIX Haeii (4 1)

WcTopust 3BOJIONMOHHBIX Wied. PasBuTie Ouosioruu B JogapBuHOBCKUM nepuoa. 3nauenue pabdor K. Jlunues, yuenus XK. B. Jlamapka, teopun XK.
Krosbe. Tlpeanocsuiku BosaukHosenus yuenus Y. Jlapsuna. DBomouunonnas Teopust Y. Jlapsuna. Poib 3BOMIONMOHHON T€OpHH B (hOPMUPOBAHUH



COBPEMEHHO# eCTeCTBEHHOHAYYHOH KapTHHBI MHUPA.
Jlemoncmpayun. Kapra-cxema mapiipyra nyremectsust Y. Jlapsuna. I'epbapHbie MaTepHaibl, KOJUIEKIHH, ¢dororpaduu u ppyrue mMarepuabi,
[OKA3bIBAIOIAE HHMBH/YAIbHYIO H3MEHUMBOCTD M Pa3HOOOpa3He COPTOB KyJILTYPHBIX PACTCHUH U MOPOJL JOMAIIHAX JKUBOTHBIX.

Ocnoenvte nouamusn. Dpomonus. KpealmoHusM, TpaHCYOPMU3M, OBOJNIOUMOHM3M. ['pymuoBas H HHIMBHIYyalbHAs H3MEHYUBOCTD.
HckycerBennsiii 0160p. Bopsba 3a cymecrBosanue. EcrecTBeHHbIH 0TOOD.

Tema 1.2 CoBpeMeHHOE IBOIONHOHHOE yuenue (8 1)

Buy, ero kputepuu. [lomyssius — cTpyKTypHasi eIHHUIA BUIA, SAMHUNA IBOMOLAH. CHHTETHIECKAs TEOPHS SBOJIIOLHH. JIBIDKYIME CHUJIBI
YBOJIONHH: MYTALHOHHBIA TIPOLECC, TIOMYJISIUOHHBIE BOJIHBI, H30JSIS, €CTECTBEHHBIN OTOOP; MX BIMSHHE HA FEHO(OHL NOMYIALHIH, JBmxynmii u
CTaGWIN3UPYIONIMI €CTECTBEHHBIH 0TOOP. AJanTallud OPraHU3MOB K YCIOBHSM OOHMTaHHS Kak pesyJbTar JIEUCTBHSI €CTECTBEHHOro OTOOpA.
Buioo6pasoBanne Kak pe3y bTar 3Bomonuu. Croco6sl v myTH BHI000pa3oBaHus.

CoxpaHenue MHOTOOOpashsi BHJOB KAk OCHOBA YCTOHYHBOTO pasBuTHS Ouocepsl. IaBHbie HaNpapieHUs 9SBOJIOLMOHHONO Iporecca.
Buonoruueckuii nporpecc u 6Guonoruyeckuit perpecc. IIpuynHbI BEIMApaHUs BUIOB.

Jloxasare)IbCTBa SBOJIONMU OPraHHMYECKOro MUpA.

Jlemoncmpayus. Cxema, WUTIOCTPUpYIOmas Kputepuy Bua. TaGmuisl n cxeMpl: «/[BIKYIME CHIIbI SBOJIONUHY, «O6pa3oBaHue HOBBIX BUJIOBY,
«CXOICTBO HAYAJBHBIX CTAM# OMOPUOHANBHOIO PA3BHTUS MO3BOHOYHBIXY». I'epbapuu, KOJUIEKIMM M JIPyrHE HATISAHBIC MaTepHalbl,
JIEEMOHCTPUPYIOIIHE MPUCTIOCOBIEHHOCT OPraHU3MOB K cpelic OOMTaHusl M Pe3yJbTaThl BUA00OPA3OBAHHL. TaGnuipl, MyJISDKA ¥ JPYTUE HArJsHbIe
MaTepHaJIbl, IEMOHCTPUPYIOLIHE TOMOIOTHYHBIE i AHAIIOTMYHbIE OPraHbl, HX CTPOCHHE U IPOUCXONK/ICHUE B OHTOTCHE3E; PYIUMCHTLI H ATABU3MBI.

JlabopamopHsie u npakmuyecKue pabomsi

Omnucanue ocobeil Buaa 1o MOp(OIOrHIecKoMy KpUTepuIo™* ™,

BhIsSBIIEHAE U3MEHUMBOCTH Y 0c00€H OHOr0 BHUJIA.

BeIsiBIICHHE TIPUCTIOCOBIIEHUH OpPraHu3MOB K cpejie o0uTanus™.

IKeKkypeun

MHuoroo6pasue BUjioB (OKPECTHOCTH ILKOJIbI).

Ocnoenvie nonamusa. Buy, nonynsius; ux kpurepun. ['enodons. [[Briymiye cuilbl 9BOJIOLUU: MyTal[HOHHBIN IIPOIECC, NONYJISIHMOHHBIE BOIHEL,
W30JISIHS], €CTECTBEHHBI 0T60p. JBIKymuil u crabumsupyromuii 0t60p. Criocobe! 1 IyTH BU000pa3oBaHHUsL.

Tema 1.3 IIpoucxosxaenue xu3uu Ha 3emie (3 1)
PasBHUTHE IPE/ICTABICHUH 0 BO3HUKHOBeHHH XH3HK, OnpiTel @. Peny, JI. Ilactepa. [ MIIOTE3b! 0 HPOUCXOKACHUH HKU3HH.
CoBpeMeHHBIE B3IVl Ha BO3HWKHOBeHMe dku3Hu. Teopus Onapuna—Xouaeina. YCIOKHEHHE JXUBBIX OpPraHU3MOB Ha 3emiie B mporuecce



DBOJIIOIHUH.

,HBMOHCpral{MR. Cxembl: «Bo3HuKHOBEHHE OJHOKICTOUHBIX IYKAPUOTHUYECKHUX OPraHHu3MOB», «DBOJIIOLIUSA PACTUTCIIBHOTO MHpPa», «DBOJIOLIMS

JKMBOTHOI'O MHpPa». pGHpOJ;LYI(U,I/IIfI KapTHH, H306pa>1<a10umx (DJ'IOpy H ([}ayHy PasiiInvHbBIX 2P U IEPHOMIOB. OKameHenocm, OTIICYATKH OPraHHu3MOB B
JPEBHUX ITOPOAAX.

Jlabopamopnusie u npakmuieckue pabomoi
AHau3 ¥ OlleHKa Pa3IMYHBIX THIIOTE3 IIPOUCXOKICHUS KH3HH.
Ixcxypeun

Wcropust pa3BUTHS JXH3HU Ha 3emiie (KpaeBeuecKuil mysei).

OcHogHbIE ROHAMUA. TCOPHH OnapHHa — Xonpaeiina. XuMudeckas 53BOIONMs. buonormyeckas sBomonus. Ilocrenennoe YCIOMKHEHHC
Oopranusaliy 1 HpHCHOCOﬁJ’ICHHH K YCIIOBUAM BHEIIHEH Cpeabl OPraHu3MOB B IIPOILIECCE 3BOJIIOITHH.

Tema 1.4 Ilpoucxoxnenue yejopexa (44)

['unoTresnbl IIPOHCXOMXKACHH YCJIOBCKA. ITonoxenue yejgoBeka B CHCTEME JKHBOTHOTO MHpPa (KHaCC MHCKOHHT&POH.[HC, oTpsang HpHMaTBI, poa
HIOJ_IH). DBOJIIOIHUS YEJIOBEKA, OCHOBHEIC 5TaIlbIL. Pace1 uenoBexka. Hponcxomue}me HECJIOBCUYCCKHX pac. BH}IOBOG CIAHHCTBO YEJIOBECYCCTRBA.

HMemoncmpayus. Cxema « OCHOBHBIE TaITBI 9BOJIIONUK YesioBekay. Tabnuiibl, n306paicaromie CKeNeThl YeJ0BEKa U TO3BOHOYHBIX JKMBOTHBIX.
Jlabopamopnyvie u npakmuueckue pabomsi

BrisiBnenue IIPU3HAKOB CXOJICTBaA 3ap0,u511uei‘1 YEJIOBEKA M IPYTUX MIICKOITHTAIOMINX KaK J0Ka3aTeJIbCTBO UX POJACTBA.
Ananu3 ¥ olleHKa Pa3IMYHBIX THIIOTE3 IPOUCXOIKICHHS YCJIOBEKA.

DKekypeun
[TpoucX0dKIEHHE 1 HBOJIOLHS UeoBeKa (MCTOPHYCCKUH MM KPaeBeUeCKuit My3ei).

Ocnoenvie nouamusn. Ilpoucxoxienue uenonseka. OCHOBHBIE 3Tarbl dBOMIONMHU. JIBOKyIIMEe CHIIBI aHTporioresesa. YejgoBeueckue pachl, UX
€JIMHCTBO.

Paspen 2 Dxocucremnbl (114)

Tema 2.1 Dxonoruueckue pakrops: (3 4)

Opranusm u cpera. [Ipeamer u 3a7aum 9KOJOTHU. DKOJIOTHYECKHe (akTophl cpejibl (abrnoTHYeCKne, OHOTHYECKHE, aHTPOIOTEHHBIE), X
3HAUEHHE B JKU3HU OPraHU3MOB. 3aKOHOMEPHOCTH BIHMSHMS JKOJOTHYECKUX (PAKTOPOB HA OPraHM3MbL. B3anMOOTHOIIEHHsS MEXIy OpraHH3MaMH.
MexBU0BBIE OTHOIIEHUS: APA3UTH3M, XUIITHUYECTBO, KOHKYPEHIIHSI, CHMOKO03.

HMemoncmpayua. Harnsiaple MaTepralibl, AEMOHCTPUPYIOIINE BIUSIHHE 9KOJOTHYECKHX (DaKTOPOB Ha JKMBBIE Opranusmbl. lIpumeprr cumbuosa B



IPUPOJIE.

Ocnoenvie nonsmus. Dxojnorus. Buemmsisi cpera. Dxomorudeckue (axropsl. AbGuoTnyeckne, OHOTHYCCKHE W AHTPONOrEHHLIC (axTopsl.
ITapasuTi3M, XUIHAYECTBO, KOHKYPEHIUS, CUMOKO03. DKOJIOTHIECKas HULIIA.
Tema 2.2 Crpykrypa 5xocucrem (4 4)

BuioBas ¥ MPOCTPAHCTBEHHAst CTPYKTypa sKocucTeM. IlMIeBbie CBS3W, KPyroBOPOT BEIIECTB M IPEBPAIICHHS SHEPTHH B SKOCHCTCMAX.

[IpHunHBI YCTOWYMBOCTH M CMEHBI IKOCHCTEM. BIIHsSHUE YeNIoBeKa Ha IKOCHCTEMBL. HckyccTBeHHBIE COOOIECTBA — arpoLEeHO3bI.

Jemoncmpayun. Cxema «IIpocTpaHCTBEHHAs CTPYKTypa SKOCHCTEMbI (sSpycHOCTH  pacTUTeNbHOro coobiiectsa)y. Cxembl H TabIuLbL,
JEMOHCTPUPYIOIIUE TTHIIEBbIC LEIH i CETH; SKOJIOTHYECKUE ITHPAMHU/IBL; KPYTOBOPOT BEIIECTB M SHEPIUHA B SKOCHCTEME.

Jlabopamopubie u npakmuyeckue pabomot

CocTaBJeHre CXeM Tepelaui BEIECTBa i SHepriy (LeneH MuTaHus) B sKkocucreme®.

BhIsIBIICHHE AHTPOIIOTEHHBIX U3MEHEHHH B 9KOCUCTEMAX CBOCH MECTHOCTH (B Buze pedepata, Mpe3eHTALUMHA, CTEHIOBOTO JIOKIaa 1 11p.)**.

CpaBHHTE/IBHAS XaPAKTEPUCTHKA IPHPOITHBIX IKOCHCTEM H arPOIKOCHCTEM CBOEH MECTHOCTH.

VcereloBaHie M3MEHEHHH B IKOCHCTEMAX Ha GHOJIOTHIECKMX MOJIEIISX (aKBapUyM).

Perienuie 5K0JIOrHYECKUX 3a/1a4.

IKeKypcua

EcrecTBeHHBIE (JIec, TIOJIE 1 JIP.) ¥ HCKYCCTBEHHBIE (TapK, Cajl, CKBEp IIKOJIbI, (bepma 1 1p.) IKOCHCTEMBI.

Ocnoenvie nonsmus. DKOCHcTeMa, GHOreoleH03, GHONEH03, arpoleHo3. [IpoyenTs, KOHCYMEHTSL, ey leHTL. IIniesbie neru u CeTH.

Tema 2.3 Buocdepa — raobajabuas sxocucrema (24)
Brocepa — riobanpHas sxocucrema. Cocras U CTPYKTypa 6rochepsr. Yuenne B. U. Beprazickoro o 6uocdepe. Poiib KUBBIX OPraHu3MOB B
6uocdepe. buomacca 3emiu. brosornueckuii KpyropopoT BEIICCTB (Ha IpUMeEpe KPyroBOpoTa BOJBI U yITIEPOJIA).
Jlemoncmpayun. Tabmuisr 1 cxempl: «CTpykTypa 6uocheps», «Kpyrosopor Bojpl B Guocdepey», «Kpyrosopor yriepona B ouocheper.
Harisaslil MaTeprai, OTpaXkalolui BHI0BOE pazHooOpasue XHUBBIX OPraHU3MOB Ouochepsl.
Ocnoenvie nonamus. buochepa. JKusoe BelecTso, OHOreHHOE BEIIECTBO, KOCHOE BEIIECTBO, H6uokocHoe BelecTBo. bruomacca 3emiu.
Tema 2.4 Buocdepa u yesnoBex (24)
Buocdepa i uenobex. I'106abHbIE IKOJOTHYECKHE POOIEMBI M ITYTH HX PEUICHHL. [TocnencTBHs AEATENBHOCTH YEJIOBEKA JUIsi OKPYIKAFOIICH
cpepl. [IpaBuia NIoBe/IeH s B IPUPOJIHOI cpejie. OXpaHa IPUPOJIBI i PAIMOHAIBHOE HCIIO/IL30BAHHE PUPOSHBIX PECYPCOB.
Jlemoncmpayus. TaGbnuubl, WITOCTPUPYIOUIME ITOOATLHBIC IKONOTHIECKHE npoGieMBl B MOCIIEACTBHUS JESTENLHOCTH YENoBeKa B OKPYKarOIICH
cpezie. KapThl HAMOHABHBIX 1aPKOB, 3aMOBE/IHAKOB 1 3aKa3HHKOB Poccuu.



Ocnosnuvie nonamua. I'eHeTUIECKUIT KO, TPUILIET, IeH. TpaHCKPUITIHs, TPAHCIISIIHS, MaTpUYHBIA CHHTES.

Tema 2.5 Bupyeni (1 1)

Bupychl — HewieTounas popma xusui, OCOOCHHOCTH CTPOCHHS M Pa3sMHOXKCHHS. 3HAYCHUE B IPUPO/IC U HKM3HH YE/OBeKa. Mepbl 11poQuIaKTHKH
pacrpocTpaHenus BUpycHbIX 3abonesanuit. [Tpopunaxruxa CITA/a.

Jlemoncmpanusn. Cxema «Crpoenue Bupycay, Tabnuna «IIpodunaxruxa CITH{a».

Ocnosnuvie nonsmus. Bupyc, 6akrepuodar.

Paspen 3 Opranusm (184)

Tema 3.1 Opranusm — equnoe uenoe. Muoroo6pasue opranusmos. (14)

Muoroo6pasue opranuzMoB. OHOKJIETOYHBIE U MHOTOKJIETOUHBIE Opranu3Mbl. KOJIOHHH OJIHOKJIETOUHBIX OPraHK3MOB.
HMemoncmpayua. Cxema «MHOroodpasue opranuzmoB).

Ocnosnvie nouamus. OJHOKIETOYHBIE, MHOTOKJIETOUHBIC OPraHU3MBI.

Tema 3.2 O6Men BemecTs U peBpanieHue yHeprun (249)

DHepreTHuecKuii 0OMEH — COBOKYIHOCTh PEAKIHi PACIICIUIEHHs CIOXHBIX OPTraHMYecKhX BellecTB. OCOOEHHOCTH SHEPreTHYECKOro obmeHa y
rpuboB 1 GakTepui.

Tumsr nuranms. ABrotpodsr u rereporpodsl. OcobeHHOCTH OOMEHa BEIIECTB y JKMBOTHBIX, PACTCHHH M OaKrepHii. [Tnactuyeckuii oOMeH.
@OTOCHHTES.

Nlemoncmpayun. Cxema «Ilytn merabosinszma B KJICTKE».

Ocnosnvie nonsmus. MetaGoimism, sHepreTudeckuit o6meH, miacruyeckuit oomen. AT®. ABroTpodsl, rereporpodpl. POTOCHHTE3.

Tema 3.3 Pazmuoixenne (4 1)

JTlenenue KIeTKH. MHTO3 — OCHOBA POCTA, percHepalii, Pa3BUTHA M OECIONOro pasMHOXKeHHs. PasMHOKeHHe: Oecrojioe H I0JI0BOE. Tumnb
Hecrionoro pasMHOKEHUS.

TMonosoe pasmuoxenue. OGpasoBanue IMOJOBBIX KieTok. Meios. OmionoTBopeHne y JKHBOTHBIX H PacTeHHH. buonoruyeckoe 3naueHue
ormoioTBOpenHs. VIcKyccTBEHHOE OIBUICHUE Y PACTEHUH U OIIOIOTBOPEHHUE Y IKMBOTHBIX.

Jlemoncmpayun. Cxembl u Tabmuupl: «Mutoz u meiiosy, «I'amerorenesy, «Tumbl Gecrmonoro pasMHOKEHHMs, «CrpoeHue SIMLEKIECTKH U
CIIEpPMATO30UAaN.

Ocnoetivie nonamus. YXU3HeHHbIi KT KIeTKH. MuTo3, 6Mosornyeckoe 3HadeHue. Turbl Gecrionoro pasMHoxenus. [100Boe pasMHOKEHUE H €ro
6HOJIOTHUECKOe 3HAYeHue. Pa3ellbHONONbIe OPraHu3Mbl U repMadpoauTsl. Sliiekierka u crepMarosoua. I'amerorenes. Meiios, buosornieckoe
snauenne. OIJ10/10TBOPEHHE: HAPY)KHOE U BHyTpeHHEe. JIBOHHOE OILUIO0TBOPEHHE Y PACTCHHH.



JlabopamopHubie u npakmuseckue pabonvl

AHaJIi3 ¥ OLIEHKA TOCIECACTBUI COOCTBEHHOMH JESTENILBHOCTH B OKPY KAIOIIEH cpesie.

AHaJIA3 1 OlleHKa TII00aIbHBIX 9KOJOTHYECKUX MPoOIIeM U NyTEH UX PElleHHs.

Ocnosnvie nonamus. I'nobansusie sKojornyeckue npodiempl. Oxpana npupo/pl. ParponanbHoe IpUpoonoibs3oBanue. HanuonanbHpie mapKH,
3aroBeHUKH, 3aKa3sHuKd. KpacHas kHura.

3akmouenue (1 1)
PesepsHoe Bpemss — 3

Temarndeckoe nianuposanue 10 kiace

Ne Tema ypoxa KonuyecTso
4acoB

Pasnen 1. Buonorusi kak mayxa. Mero/1p1 Hay4HOro nosHanus (3 saca)

1 ‘ Tema 1.1. Kparkas ucropust passurus 6uonorun. Cucrema OMOIOTHICCKHX HAYK. : | 1

Tema 1.2 CymHocTb JKH3HH M CBOICTBA JKHBOr0. Y DOBHH OPraHU3alMH B METO/IbI IO3HAHMSI KHBOIi IPHPO/IbI (24)

2 CyIHOCTH KU3HU U CBOWCTBA MKHUBOTO.

3 VPpOBHU OpraHu3alliyi ¥ METO/IbI TO3HAHUS KHBOU ITPUPOJIBL.

Paznen 2. Knerka. Ocuosbl nurosoruu ( 10 yacos)
Tema 2.1 Ucropust nzyuenus kiaerku. Knerounas teopus (1 1)

4 | Wcropust u3yuenust kneTku. Kneroynas Teopusi. ‘ 1
Tema 2.2 XuMHuecKuii cocTaB Kierku (4 uaca) )

5 XuUMHYECKHi cocTaB KJIeTKH. Heopranuueckue BelecTBa KICTKH. 1
6 Opranunyeckue Bemectsa. Obimas xapaKrepucTika. JIumupl. 1
7 Opranuveckue BemecTna. Y riueBoapl. bexu. 1
8 Opranunueckue Bemecrsa. Hyknennosbie kucnotsl, AT® u apyrue opranuieckie COeMHEHHs KIETKH, 1

Tema 2.3 CTpoenne )yKapHOTHYECKOl H IPOKAPHOTHYECKOH KaeTok (3 yaca)

9 DykapuoTuueckas Kinerka. Linrommasma. Opranou/isl. 1
Jla6oparopunast pabota «Habnroaenue KIeTOK pacTeHUH U IKUBOTHBIX 110J{ MUKPOCKOIIOM HA FOTOBBIX MIperaparaxy.

10 Kierounoe siipo. Xpomocomsl [Tpakrideckast pabora «CpaBHEHHE CTPOECHHS KJIIETOK PACTCHUH W XXHBOTHBIX) 1




11 | IIpoxapuornyueckas KJieTKa.. ‘ 1

Tema 2.4 Peanusauus nacjeacrsennoil undopmanun B kiaerke (1 1)

12 ‘ Peanuzanus Hac/IeACTBEHHOM HH(pOpMAIMK B KIIETKE l 1
Tema 2.5 Bupycsi (14)
13 \ Bupycsi | 1

Paszzxen 3. Opranusm —18 yacon
Tema 3.1 Opranuzm — equnoe neaoe. Muoroodpasue suBbix opranusmos (14)

14 | Opranu3sm — euHOe 1enoe. MHOroo0pasue )KUBbIX OPraHu3MOB | 1
Tema 3.2 O6Men BenecTs U NpeBpamieHne YHepruu (24)

15 O6MeH BeILeCTB U IIPEeBPallieHHe SHEPIHK — CBOMCTBO JKMBBIX OPraHA3MOB, DHEPreTHICCKHi oOMeH. 1
16 [TnacTuueckuii 0OMeH. 1

dorocruTe3. XeMOCHHTES.

Tema 3.3 Pazmuosxenne — 4 yaca

17 Henenue kierku. Muros. 1

18 Pasmuoxenue: 0ecIoioe 1 1ojIoBoe. 1

19 OGpa3soBaHue TOJIOBBIX KIETOK y )KMBOTHBIX. Meio3. 1

20 O1110/I0TBOPEHHE. 1

Tema 3.4 UnausnayajibHoe pasBUTHE OPraHU3MOB — 2 yaca

21 NuauBryaIbHOE Pa3BUTUE OPraHU3MOB.

22 OHTOTeHe3 — HIUBU/IyaIbHOE Pa3BHTHE OpranusMa. . PenpojiykTBHOE 3/10pOBbE

Tema 3.5 HacjieACTBEHHOCTh H H3MEHYHBOCTh — 7 4acoB

23 [eHeTHKA — HAyKa O 3aKOHOMEPHOCTSIX HACJICICTBEHHOCTH ¥ M3MeH4MBOCTA. . MeH/ienb — 0CHOBOMOJIOKHHK NeHETHKA.

24 3akoHOMEpPHOCTH HacieoBanus. MonornGpuamoe cxpemupanue. IIpaktuyeckas pabora «CocraBieHHe NPOCTEHIIMX

CXEM CKpEILUBaHUsI»

25 3aKoHOMEpHOCTH HaciejoBanus. JiuruGpuanoe ckpemupanue. [Ipakruyeckas padota «Pemenue reHeTHIeCKrX 3aai» |

26 XpomMocoMHasi TEOPHST HACICACTBEHHOCTH. 1

27 CoBpeMeHHBIE NPEACTABICHHUS O I'CHC U FEHOME 1

28 I'eneTuka mnona. 1
1

29 aMEHUMBOCTD: HAC/IE/CTBEHHAs M HeHaciue/cTBeHHas. |eneruka u 3zpopoBbe. «lIpaxruueckas paGora «Usyuenue




| MOI{HCl)HKﬂL{HOHHOﬁ H3MEHYHBOCTH Ha OCHOBE M3YUCHMUS (1)61‘10"1‘141'121 KOMHATHBIX p801‘CI-IHﬁ>> |

Tema 3.6 OcHOBBI CeJIEKIUH H GHOTEXHOJIOTHH (2 1)

30 ,llomec*mxauuﬂ U CEJICKIHA: OCHOBHBIC METO/IbI U JIOCTHIKCHH . 1

31 buorexnonorust. IIpakruueckas pabora |
«AHAIM3 ¥ OLEHKA THYECKUX aCIIEKTOB PA3BUTHS HEKOTOPBIX HCCIIEJOBaHU B OMOTEXHOIOTHUY.

32 IToBropenue «OCHOBBI reHETHKIY, « IHIMBHIYaIbHOE PA3BUTHE OPTaHU3MOBY |

Peseps 2 yaca

Temarnueckoe manuposanue 11 kaace

Ne Tema ypoka Kosmuecrso
YacoB

Pasznen 1Bua (194)

Tema 1.1 Ucropust 3B0IONHOHHBIX ek (4 1)

1 PaszputHe 6Guosnoruu B goaapsuHoBckuii nepuoa. Pabora K. Jlunnes. 1
2 Dpomonuonnas Teopust JK.b. Jlamapxka. 1
3 [TpenochIKH BO3ZHUKHOBEHHS 9BOJIONHOHHOrO yuenus Yapisa Jlappuna 1
4 Dpomonronnas Teopust Yapnza Jlapsuna. 1

Tema 1.2 CoppemenHoe 3BOJIONHOHHOE yuenne (8 1)

5 Bu: xpurepun u cTpyktypa. [IpakTuueckas pabora 1
«Onwucanue ocobeit Buaa 1o Mop(osIornyeckomMy KpHTEpHION.

[TomyJsisiust Kak CTPYKTYpHas €/IMHHUIIA BU/IA

HOH)U'ISIIJ.HS[ KaK equMHHIIa SBOJIKOLIMH.

DakTopb! IBOJIOLIHH

EcrecTBEHHBIN OT‘GOp riiaBpHas OBHXKYIas CHAJia IBOJIIOIIHH.

— |\ |00 |~1 |
— [t | | |

0 Ajanrangs OpraHu3MOB K cpejie oOMTaHMs Kak pe3yjabTar JAeicTBHs ecrecTBeHHOro otbopa. Ilpakruueckas pabora




«BpIsiBJIeHHE TPUCITOCOOICHUI OPraHu3MOB K Cpejie 00uTaHms

11

Buioo6paszosanue Kkak pesyJsibrar sBomoiud. CoxpaHenue MHOrooGpasue BHJIOB KaK OCHOBA YCTOWYMBOIO Pa3BUTHsI
OGuocheps

12

ﬂOI(afiaTeHbCTBa OBOJIIOIIHH.

Tema 1.3 lpoucxoxaenne xu3uu Ha 3emie (3 1)

13 PasBuTHe MpeaCTaBICHUI O IIPOUCXONKICHUM KU3HHU HA 3eMIIE.
14 CoBpeMeHHBIE MPE/ICTABICHHUS O BOSHUKHOBEHUH JKU3HH.

[IpakTrdeckue paboThl K AHAIN3 U OLEHKA PA3JINYHBIX THIIOTE3 IPOUCXOMKICHUS HKUZHID).
15 PaspuTHe XKU3HU HA 3eMIe.

Tema 1.4 [Ipouncxoxaenne yenoseka (44)

16 ["'HII0TE3BI MPOMCXONKICHUS YeJIOBEKa «AHAIM3 U OLIEHKA THIIOTE3 IIPOUCXOIKICHHUS YeIIOBEKay

17 [Tono)keHue dYenoOBEKa B CHCTEME >KMBOTHOrO Mmupa. IIpaktuyeckas pabora «BpisBieHHE NPU3HAKOB CXOJICTBA
3apoJIpIlIeii YeI0oBeKa U JIPYTHX MICKOIMTAIOIIMX KaK JOKa3aTeNbCTBO HX POACTBAY

18 DBOJIIOIHS YEJIOBEKA.

19 YenoBeueckue packl.

Pasznen 2 Ixocucrempr (114)
Tema 2.1 Dxoaoruueckue paxropnl (3 4)

20 Opranusm u cpeja. DKoJIOTHYECKHE (PaKTOPHL.
21 AbroTnueckue (pakTopsl Cpepl.
22 buotuueckue pakropsl cpejibl. OCHOBHBIE TUITBI SKOJIOTHUECKUX B3aUMO/ICHCTBUH.

Tema 2.2 Crpykrypa 3xkocucrem (4 1)

23 CTpyKTypa 9KOCHCTEM.

24 [Tumessie csi3u. KpyroBopoT BellecTB u SHeprun B skocucTemMax. [IpakTuueckas padora «CocrapieHue CXeM nepeiadu
BELIECTBA M YHEPrUHU (LeNeit MUTaHks) B 9KOCHCTEMEN

25 ITpuYnHbI YCTOHYUBOCTH M CMEHBI SKOCHCTEM.

26 Biusinue uenoBeka Ha 9KOCHCTeMbl. BiisiHue yenoBeka Ha 9KOCHCTEMB.

Tema 2.3 buocdepa — riaodanbHas Ikocucrema (24)




27 buocgepa — rinobanbhas skocucrema. CoctaB U CTPYKTypa GHOChEPHI.

28 Yuenue B. U. Bepnajckoro o 6uocepe. Poib xuBbIx opranusmos B Guochepe.

29 buonoruyeckuit KpyroBopoT BelLIECTB.

Tema 2.4 buocdepa u yesoBex (24)

30 buocdepa u yenosek. [1o06anbHble HKOJOrHYECKHe TPOOIeMB! U IyTH HX perueHus. [Ipaktuueckas pabora «Ananus u
OLEHKA II00AJIBHBIX IKOJOTHYECKHX ITPOOJIEM U yTeH UX PEHICHHD)

31 Oxpana npupoibl ¥ palliOHATBHOE HCIOIb30BAHKE TIPHPOIHBIX PECYPCOB.

Peseps 3 yaca




		2021-02-15T09:27:08+0800
	Митрофанова Светлана Николаевна




