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NNOACHUTEJIbBHAS 3AIIMCKA

Ha ypokax Ouomnoruu B 10-11 kitacce HenoCcTaTOYHOE KOJIUYECTBO YaCOB OTBEJICHO IS
TIIATEJIbHOW OTPaOOTKM 3HAHMN M yMEHUH 6a30Boro ypoBHs. C 3TOH LeJbI0, IPH MPOBEICHUU
IPYIIOBBIX 3aHATUH 0cO00€ BHUMAaHME LIEIECO00pPa3HO YAEIUTh MOBTOPEHUIO U 3aKPEIUICHUIO
HauOoJiee 3HAYMMBIX U Hauboisiee €1ado ycBaMBaeMbIX IIKOJIbHMKAMU 3HAHUH M3 OCHOBHOM
IIKOJIBI, MW3Yy4aeMbIX Ha 3aKJIIOYUTEIbHOM JTame OHOJIOTUYECKOTo 00pa3oBaHUS: O
KJIacCU(UKALMYA OPraHUYECKOro MUpPA, €ro UCTOPUYECKOM Pa3BUTHH, OCOOEHHOCTSIX CTPOCHUS
U JKU3HEJEATEIbHOCTH OpPraHU3MOB DPa3HBIX LAPCTB JKMBOW NPUPOJIBI, a TaK K€ BOIPOCOB
9KOJIOTUHM, OHTOTEHEe3a, CeJIEKLUUH, KIETOYHOH, SBOJIIOLMOHHON, XpOMOCOMHOH Teopuil,
BONPOCOB aHTpomnoreHesa, Kpome toro, npu M3ydyeHHMH COOTBETCTBYIOIIUX pa3felioB CIEIyeT
00paTuTh BHUMaHUE Ha (OPMHUPOBAHUE Y yUAIIUXCS YMEHHUH paboTaTh C TEKCTaMH, pUCYHKAMH,
WUTIOCTPUPYIOLIMMH OMOJIOTHYECKHE OOBEKTHI U IIPOLIECCHI.

VYuuThiBas pe3ynbTaThl aHAIM3a HK3aMEHYEMbIX Ha MPOTSHKEHHMHM HECKOJIBKHUX JIET NP
noaroroeke k EI'D cienyer oOpaTuTh BHHMMaHHE Ha 3aKpelyieHHME MaTepuasna, KOTOpBIH
€XKEroJJHO BBI3bIBAET 3aTPYIHEHMs: XUMHUYECKas OpraHu3alys KJIETKH; OOMEH BELIECTB H
MpEeBpAIlEHUEe DSHEPrUM; HEeWporyMmopaiabHas peryiasuus (U3HOIOTMYECKHX IPOLECCOB,
MPOTEKAIOIINX B OPraHM3ME 4YeJOBEKa; CHOCOOBl BUAO0OPAa30BaHUs; ONpPEEICHUE ABMKYIIUX
CHJI U Pe3yJIbTaTOB 3BOJIIOLIMY, yTEH W HAIpaBIE€HUH 3BOIIOIMOHHOTO Ipolecca, apoMopho3bl
y KOHKPETHBIX TpYII OpPraHU3MOB; OCOOEHHOCTM MHTO3a U MeHo3a, (OTOCHHTE3a H
XEMOCHHTE3a, OHOreolneHo3a M arpoleHo03a, XapaKTEepUCTUKAa KJIACCOB MOKPHITOCEMEHHBIX
pacTeHHi, TO3BOHOYHBIX )KUBOTHBIX.

Ocoboe BHHUMaHHE CIEAYEeT YACTUTh (OPMHUPOBAHUIO Yy UIKOJBHUKOB YMEHHI
00OCHOBBIBAaTh CYIIHOCTh OHMOJIOTMYECKMX HPOLIECCOB M SBJICHHH, HACIEICTBEHHOCTH H
M3MEHYMBOCTH, HOPM M IpaBWJ 3I0POBOTO 00pa3za »HU3HH, MOBEIEHHs 4YEIOBEKa B IPHUPOJE,
TOCJIEICTBUI TJIOOAIBHBIX M3MEHEHHH B OMocdepe; yCTaHaBIMBATh €AMHCTBO M DBOJIOIHIO
OpPTaHMYeCKOT0 MHpa, B3aUMOCBS3b CTPOCHHS M (YHKIMH KJIETOK, TKaHEW, OpraHum3Ma u
OKpY’Kalollel Cpeibl; BBIABIATh MPUUMHHO-CIECTBEHHBIE CBSA3M B IpuUpoje; GopMyInpoBaTh
MHUPOBO33PDEHUYECKHE BBIBOJBI HAa OCHOBE 3HAHUH OHOJOIMYECKHMX TEOpUHM, 3aKOHOB,
3aKOHOMEPHOCTEM.

B xozme rpynmoBbIX 3aHSATUH cleyeT YAENsATh OOJbIIOe BHUMAaHHE (POPMUPOBAHUIO
pEAMETHON KOMIIETEHTHOCTHU (IpUpOIO0OXPAaHHOM, 3/10pOBbECOEpEraroIiei,
HCCIIEI0BATENILCKOM), (DOPMUPOBAHUIO y yJallUXCsd YMEHHH paboTaTh C TEKCTOM, PUCYHKAMH,
CXeMaMH, M3BJIIEKaTb W aHAIU3UPOBaTh HMHPOPMALMIO M3 PA3JIUYHBIX HCTOYHUKOB.
CdopMupoBaTb yMEHHE YETKO M KpaTKO, IO CYILECTBY BOIIpPOCa MUCbMEHHO M3JIaraTb CBOM
MBICJIM TIPU BBIMIOJIHEHUH 3a/1aHUN CO CBOOOHBIM Pa3BEPHYTHIM OTBETOM.

Kypc paccunran Ha yyamuxcs 10-11 kiaccoB. 3anatus npoBosaTcs 1 pa3 B Hezmenmo 1o 1
yacy. Kypc paccuutan Ha 2 roza, Bcero 68 4acos.

B kawecTBe Tekymero KOHTpOJs 3HAaHMM W YMEHMH ydallMXcsl MPerycMOTPEHO
[IPOBEICHUE IIPOMEXKYTOYHOIO TECTUPOBAHUS [0 IPOHAEHHBIM TEMaM, WUTOroBas IPOBEpPKa
3HAHUW — B BUJIE BBINIOJHEHUS AEMOHCTPALMOHHBIX BapraHToB EI'D 3a Texymuil u npomeammii
TOJI.

Leabo 1aHHOTO Kypca SBJISETCS MOArOTOBKA 00yJarolmxcs K ycrneuHoi ciaye EI'D no
Ouosioruu.



3agaun:

o [loBTOpUTH W 3aKpenuTh HauOOJEee 3HAYMMBIC TEMbl W3 OCHOBHOW IIKOJIBI
M3y4yaeMble Ha 3aKII0YUTEILHOM dTare 00Iero 6MoJoru4eckoro o0pa3oBaHus;

o 3akpenuTh MaTepuall, KOTOPBIA €XKEroJHO BBI3bIBACT 3aTPYTHCHHS MPH CHAYe
EI'D (Memoouueckue pexomenoayuu «O6 ucnonvzosanuu pesyiomamos EI'D 6 npenooasanuu
ouonocuu 8 06PA308aAMENLHBIX YUPENCOCHUSIX CPeOHe20 (NOIH020) 00We20 00pa308anusl),

o ®dopmupoBaTh y OOYYAIOMUXCS yMEHUS padoTaTh C TEKCTOM, PHUCYHKaMH,
CXEMaMH, U3BIIEKATh U AaHATU3UPOBATHh HH(OPMAIIHUIO U3 PA3TUIHBIX HCTOYHUKOB;

o HayuuTh 4eTKO M KpaTKo, MO CYIIECTBY BOINPOCA MHUCHMEHHO H3JIaraTh CBOH
MBICII TIPU BHITIOJTHEHHUH 3a/IaHUN CO CBOOOTHBIM Pa3BEPHYTHIM OTBETOM.

TpeOoBaHHS K YPOBHIO MOATOTOBKH 00y4aIOIIUXCS
B pezynvmame uzyuenus Kypca 00yuarouquiicsa 00aiceH:
3HATL/IOHUMATH

o Ilpusnaxku 6uono2uueckux 00veKmMoe: KUBbIX OPraHU3MOB; T€HOB U XPOMOCOM;
KJIETOK U OPraHU3MOB PACTCHUH, KUBOTHBIX, TPUOOB U OAaKTEpHil; MOMYNIALUN; SKOCUCTEM H
arposkocucreM; Ouocepsl; pacTeHuUH, KUBOTHBIX U TPUOOB CBOETO PETMOHA;

o Cywinocms  Ouonozuueckux npoyeccog: OOMEH BELIECTB M IIPEBPALICHUS
JHEPruy, NMUTAHUE, NBIXaHHE, BBIIEICHHUE, TPAHCIOPT BELIECTB, POCT, Pa3BUTHE, PA3MHOKEHUE,
HACIEACTBEHHOCTh M HM3MEHUYMBOCTb,  PETYISINUSA  KU3HEIEATEIBHOCTH  OpraHu3Ma,
pa3apaXxuMOCThb, KPYTOBOPOT BELIECTB U IIPEBPALLECHHS] SJHEPIUU B IKOCUCTEMAX;

o Ocobennocmu opzanuzma 4enoGeka, €ro CTPOEHUS, KU3HEIEATEIbHOCTH,
BBICILIEW HEPBHOM JEATEIBHOCTH U MTOBEICHUS;

YMeTb

o Obvacuamo: poib ouosiorun B (dbopmMupoBaHUN COBPEMEHHON

€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B MPAKTUYECKOI 1eATEIbHOCTH JIIOICH U CAMOT0 YUCHHKA;
POJICTBO, OOIIHOCTH MPOUCXOXACHUS M HBOJIOLMIO PACTEHUN U KUBOTHBIX (Ha INpuUMeEpe
COIOCTABJICHUS OTJENbHBIX TPYII); POJb pPa3IMYHBIX OPraHW3MOB B JKU3HM YeEJIOBEKa U
COOCTBEHHOM  JEATENIBHOCTH;  B3alUMOCBSI3M  OpPraHM3MOB M OKpYXKAaloUlell  cpenbl;
OMOJIOTHYECKOro  pa3HooOpa3ust B coxpaHeHMHM Ouocdepbl; HEOOXOIUMOCTb  3aAIIUTHI
OKpY’Karolle cpeabl; POJCTBO UEIOBEKAa C MIICKONMMUTAIOIIMMHU KHUBOTHBIMH, MECTO U POJb
YyelloBeKa B IPUPOJE; B3aUMOCBSI3M 4YEJIOBEKAa U OKpYXaloulel cpenbl; 3aBUCUMOCTb
COOCTBEHHOT'O 3/I0POBbSI OT COCTOSIHUSI OKpY)KaloIled Cpeiabl; MPUYMHBI HACJIEACTBEHHOCTH U
M3MEHYMBOCTH, TPOSIBICHUS HACJIEJCTBEHHBIX 3a00JIeBaHUIl, UMMYHHTETa Yy YEJIOBEKa; POJb
TOPMOHOB U BUTAMHHOB B OpraHU3ME;

o Pacno3znasamov u onucvléamp: Ha TAONHUIAX OCHOBHBIE YacCTH U OPraHOUbBI
KJIETKH, OpraHbl U CHUCTEMBl OPraHOB YEJOBEKAa; HAa KHUBBIX OOBEKTaX M TaOJHMIIaX OpTraHbl
LBETKOBOTO pAcCTEHHs, OpraHbl U CHUCTEMbl OPraHOB >KUBOTHBIX, PACTEHHsI Pa3HbIX OTEIIOB,
KUBOTHBIX OTJEJIHBIX TUIIOB M KJIACCOB; HanOoJiee pacpoOCTpaHEHHBIE PACTEHUS U )KUBOTHBIX
CBOEH MECTHOCTH, KYyJIbTYpHBIE PAaCTCHUS M JIOMAIIHHX YXHBOTHBIX, ChEAOOHbBIC U SJOBUTHIC
IpuOBbl, OMACHBIE IS YEJI0BEKa PACTEHUS U JKUBOTHBIE;

o Boiagnams M3MEHUMBOCTh OPraHU3MOB, MPUCHIOCOOJIEHHUS OPraHU3MOB K Cpefe
oOWTaHUSs, TUIIBI B3aUMOJICHCTBUS Pa3HBIX BHJIOB B 9KOCHCTEME;



. Cpasnueams Ouonormueckue OOBEKTHl (KJIETKH, TKAaHU, OpPraHbl U CHUCTEMBI
OpPraHoOB, OPraHU3MBI, NIPEICTABUTEICH OTAEIBHBIX CUCTEMAaTHUECKUX TPYII) U AeIaTh BbIBOABI
Ha OCHOBE CPaBHEHUS;

o Onpeodenamp TIPUHAUIEKHOCTh OHOJIOTUYECKUX OOBEKTOB K OINpPENeIeHHOM
CHCTEMaTHUYECKOM Tpyme (Kiaccudukanus);

. Ananuzupoeamsv u oueHusams BO3JCUCTBUEC (HAKTOPOB OKPYKAIOIICH CpEIbI,
(akTOpPOB pHCKa HA 30POBHE, MOCIECACTBUNA JEATEILHOCTH YEJIOBEKA B KOCHUCTEMAX, BIMSIHUE
COOCTBEHHBIX IIOCTYNKOB Ha )KMBBIE OPIraHU3MBbI U DIKOCHCTEMBI;

o Ilpogooums camocmoamenvuplii. nNOUCK OUOA02UYECKOU UHPOpmayuu:
HAXOJUTh B TEKCTE YUeOHHKA OTIUYUTENIbHbIC TPU3HAKU OCHOBHBIX CUCTEMaTHYECKUX TPYII; B
OMOJIOTMYECKHUX CIIOBAPSIX M CIPABOYHUKAX 3HAYEHMs OMOJIOTMYECKUX TEPMUHOB; B Pa3IUYHBIX
HUCTOYHUKAX HEOOXOquMylo HH(POpMAIMI0 O JKUBBIX OpraHusmMax (B TOM 4HCIE C
HCII0JIb30BaHNEM UH(POPMALIMOHHBIX TEXHOIOT ).

Conep:kanue Kypca
(68 yacos, 1 yac B HeaeI0, 2 To/1Q)

Tema 1. BuoJsiorusi — HayKa 0 :KHBOIi pupoae. MeToabl HAYYHOro Mo3HaHHA (2 Yac)

1.1 Bbuonorus kax Hayka, €€ JOCTHUXKECHUS, METOJbl MO3HAHUS >KUBOM MpUPOJbL. Poib
6uosioruu B pOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUP.

1.2 VYpoBHeBassi opraHu3anusi U 3BOJOIUA. OCHOBHBIE YPOBHM OpraHW3allUd KHUBOMU
MPUPOABI: KIIETOUHBIM, OpraHU3MEHHBIA, MOMYJISIUOHHO-BUIOBOM, OHMOTreOleHOTHUYECKH,
o6uocdepusiid. buonornueckue cucremsl. O0IIME TPU3HAKA OMOJIOTUYECKUX CUCTEM: KJIETOYHOE
CTpOEHHE, OCOOEHHOCTH XMMHYECKOIO COCTaBa, OOMEH BELIECTB M NPEBPAILECHUS SHEPruw,
TrOMEO0CTa3, pa3apakuMOCTb, JBUKEHHUE, POCT U Pa3BUTHE, BOCIIPOU3BECHUE, IBOJIIOLIHS.

Tema 2. KiteTka kak ouosnornyeckas cucrema (12 gac)

2.1CoBpemeHHas KIETOUYHASI TEOPHsI, €€ OCHOBHBIE MOJIOKEHUSI, poJib B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAY4YHOM KapTHUHBI MHpa. Pa3zBurtue 3HaHui o kiertke. Kierounoe
CTPOCHHE OpPraHU3MOB — OCHOBAa E€AMHCTBA OPraHUYECKOTO MHpaA, IOKAa3aTEJIbCTBO POJCTBA
YKUBOU MPUPO/IBI.

2.2 MmHorooOpasue KieTok. [IpokapuoTuueckue © DYKAPHUOTHYECKHE KIICTKH.
CpaBHuTENIbHAS XapaKTEPUCTHKA KIETOK PACTEHUM, )KUBOTHBIX, OakTepuil, rpu0oOB.

2.3 XuMHuecKkuid cocTaB KJIETKH. Makpo- U MUKPOAJIEMEHThI. B3auMOCBSI3b CTPOEHUS U
(GyHKIMH HEOpraHMYeCKMX M OpPraHWYEeCKHX BelecTB (O€IKOB, HYKJIEHMHOBBIX KHUCIIOT,
yTII€BOJOB, TUNUI0B, AT®D), BXOASAIINX B COCTaB KJIETKU. POJIh XUMHUECKHX BEIIECTB B KIIETKE
U OPTaHMU3ME YEJIOBEKa.

2.4 CrpoeHue KieTkH. B3auMocBs3b cTpoeHHs M QYHKIMM YacTell U OpraHOUJOB KIIETKH
— OCHOBA €€ LIEJIOCTHOCTH.

2.5 OOMeH BemeCTB M MpPEBpAIICHUs HHEPIUU — CBOMCTBA >KUBBIX OPraHU3MOB.
OHepreTUYecKUi U IIacCTHUECKUl 0OMEH, MX B3auMOCBsI3b. CTaguu 3HEpPreTHYecKoro oOMeHa.
Bbpoxxenne n npixanue. @oToCHHTE3, €ro 3Hau€HHE, KocMuyeckass poib. das3wl poTocuHTE3A.
CBeToBble M TEMHOBBIE peakiUu (OTOCHHTE3a, MX B3aUMOCBA3b. XeMocuHTE3. Poib
XEMOCHHTE3UPYIOIIUX OakTepuit Ha 3emIe.

2.6 I'enetnyeckass uHdopManus B KieTke. I'eHbl, TeHETHUECKUI KOJ M €ro CBOICTBa.
MaTpudHbIi XapakTep peaknuii OnocunTeza. buocuHres Oenka 1 HyKJIEMHOBBIX KHUCIIOT.



2.7 Knetrka — reHeTuueckas €IMHMIIA >KUBOTO. XPOMOCOMBI, UX cTpoeHue (popma u
pa3zmepsl) U GyHKIUH. YHCI0 XPOMOCOM U UX BHA0BOE MOCTOSHCTBO. COMaTUYECKHE U MOJIOBbIE
KJIeTKU. JKM3HEHHBIM LUK KIETKU: UHTep(da3a M MUTO3. MHTO3 — JelleHHe COMaTHYEeCKUX
kieTok. Mero3. ®a3pl MuTO3a U Meno3a. Pa3BuTre MOJOBBIX KIETOK Yy PACTEHUN U )KUBOTHBIX.
Jlenenue KJIETKU — OCHOBA.

Tema 3. Opranusm kak ouoJsiornyeckasi cucrema (16 yacon)

3.1 Pa3HooOpa3zue OpraHu3MOB: OJHOKJIETOYHBIE M MHOTOKJIETOYHBIE; aBTOTPOQBHI,
reTepoTpodbl. BUPYCHI — HEKIIETOUHBIC POPMBI KH3HU.

3.2 BocmpousBeieHrne opranu3mMoB, ero 3HaueHue. CrnocoObl pa3sMHOXKEHUS, CXOJCTBO U
pa3inure MOoJIOBOro U Oecrnosnioro pasMHoxeHHs. OII0JOTBOPEHHE Y LBETKOBBIX PAacCTEHUU U
MM03BOHOYHBIX )KMBOTHBIX. BHEIIIHEE U BHYTPEHHEE OIJI0I0TBOPEHHUE.

3.3 OhroreHe3 W TMpPUCYIIHE €My 3aKOHOMEPHOCTH. OMOPHOHAIBHOE H
MOCTIMOPHOHATBHOE PA3BUTHE OPraHU3MOB. [[pUYHMHBI HAPYIIIEHUS Pa3BUTHS OPTaHH3MOB.

3.4 I'eneruka, ee 3agaun. HacieaqcTBEHHOCTh U M3MEHUMBOCTh — CBOMCTBA OPraHU3MOB.
Meroabl reneTkd. OCHOBHBIE T€HETHMUECKUE MOHATHS U CUMBOJIMKA. XPOMOCOMHAas TEOPHs
HacneACTBEHHOCTU. COBPEMEHHBIE MPECTABICHUS O T€HE U TEHOME.

3.5 3aKOHOMEPHOCTH HACIIEJICTBEHHOCTH, UX ITUTOJIOTHUYECKHUE OCHOBBI. 3aKOHOMEPHOCTH
Hacle[oBaHusl, ycTaHOBJIEHHble [. MeHngeneM, HMX [MTOJOTMYECKHE OCHOBBI (MOHO- H
TUTHOpHUIHOE CKpemirBaHue). 3akoHbl T. MopraHa: CIETJIEHHOE HAcleOBaHHUE TMPU3HAKOB,
HapylleHUE CLEeIUIeHus reHoB. ['eHetnka mnosia. HaciepoBaHue NpPU3HAKOB, CLETUIEHHBIX C
nosoM. B3aumMmopeiicTBue reHOB. ['@HOTMI Kak IeIOCTHas cucTeMa. [ €HeTHKa 4YeJIoBeKa.
Meroasl uM3yueHUsi T€HETUKH 4YesioBeka. Pemienue renernueckux 3agad. COCTaBICHHE CXEM
CKpELIUBaHHUS.

3.6 3akoHOMepHOCTH U3MEHYHMBOCTH. HeHnacnencrtBeHHas  (MoAM(pHUKAIMOHHAS)
n3mMeHunBocTh.  Hopma  peakuun.  HacinencrtBeHHass — M3MEHYMBOCTB:  MYTallMOHHAs,
KoMOMWHaTHBHAsS. BUbl MyTanuii 1 UX TPUYHHBL. 3HAYCHUE U3MEHYUBOCTH B KU3HH OPTaHU3MOB
Y B BOJIIOLIUU.

3.7 3HaueHue TEHETHKH [UIsi MeAWIHMHBIL. HacnencTBeHHble OONE3HH 4YeNOBEKa, UX
MPUYKHBL, TpodunakTuka. BpenHoe BiIusHHE MyTareHOB, ajKOTOJIs, HAPKOTHKOB, HUKOTUHA HA
FEHETUYECKUN anmapar KIEeTKU. 3allluTa Cpefpl OT 3arpsA3HEHUss MyTareHaMu. BblsBiieHHe
HWCTOYHHKOB MYTareHOB B OKPY’KarOIIeH cpeje (KOCBEHHO)H OLIEHKA BO3MOJKHBIX TMOCIEICTBUN
WX BIIMSIHUS HA COOCTBEHHBIN OPTaHHU3M.

3.8 Cenekuusi, ee 3ajauu U npakTuueckoe 3Hauenue. Bxiian H.U. BaBunoBa B pa3Butue
CEJICKIIMH: YUeHHE O IIEHTpaX MHOTooOpa3us W MPOUCXOXKACHUS KYJIbTYPHBIX pacTEHUI; 3aKOH
TOMOJIOTUYECKUX pAIOB B HACJIEACTBEHHOM HW3MEHUMBOCTH. METOAbl CENeKUMH M HX
T€HETUYECKUE OCHOBBI. METO/bl BBIBEACHHUS HOBBIX COPTOB PACTCHHM, TOPOJ >KUBOTHBIX,
ITAMMOB MHUKPOOPTaHU3MOB. 3HAUEHHE TE€HETUKH /I CEJICKIUU. buonornyeckue OCHOBBI
BbIpAIIMBaHUs KYJIbTYPHBIX PACTEHUN U JOMAIIHUX KUBOTHBIX.

3.9 buotexHonorus, ee HanpasieHus. KiieTouHast U reHHas MH)XXEHEepUs, KIOHUPOBAHUE.
Poub ki1eTOYHOM Teopur B CTAHOBJICHUH U PA3BUTUN OMOTEXHOJIOTMH. 3HAUEHUE OMOTEXHOJIOTHH
JUISL Pa3BUTHSL CEJIEKIIMM, CEIBCKOTO XO3SHWCTBA, MHUKPOOHMOJIOTHYECKON TMPOMBIIIIEHHOCTH,
CoXpaHeHHMs TeHO(pOHAA TIUIAHEThl. OJTUYECKHE AacCMeKThl HEKOTOPBIX HCCIeJIOBaHUN B
OMOTEXHOIOTUH (KIIOHHPOBAHHUE YeIOBEKa, HAIIPABIEHHBIC N3MEHEHHS TEHOMA).



Tema 4. Cucrema u MHOroo0pasue opranudeckoro mupa (16 yacos)

4.1 Mmuoroo6pa3ue opranusmoB. 3HadeHue pabor K. Jlunanes u XK.-b. Jlamapka.
OcHOBHBIE cHCTEMAaTHYeCKUE (TaKCOHOMMYECKHE) KaTeropuH: BHUJ, pPOJA, CEMEWUCTBO, OTPS
(mopsA10K), Ki1acc, TUM (OT/IeN), APCTBO; UX COMOJYNHEHHOCTD.

4.2 IapcTBO OakTepuii, CTpOCHUE, KHU3HEIEATEIbHOCTh, PA3MHOKEHHUE, POJIb B IIPUPOJIE.
baktepun — BO3OynurTenu 3a0oieBaHUN pAcTeHUM, >KUBOTHBIX, dYesoBeka. [Ipodunakruka
3a00J1eBaHUM, BBI3BIBAEMbIX OAKTEPUSIMHU.

4.3 IlapctBO TpUOOB, CTpOEHHUE, KU3HEIEATECIBHOCTh, pa3MHOXeHHUe. Vcnonb3oBanue
rpubOB ISl TIONMYYEHUs TPOJIYKTOB IHUTAHHUS W JeKkapcTB. Pacmo3HaBaHue ChelOOHBIX H
SIOBUTBHIX  TpuboB. JlumaiiHuku, uX  pa3HooOpa3ue, OCOOCHHOCTH  CTPOCHUS U
KHU3HEAeATeIbHOCTH. PoIib B pupoie rpuboB U TUIIAHHUKOB.

4.4 llapctBo pactrenmii. CtpoeHue (TKaHH, KJIETKH, OpPraHbl), >KU3HEACATEIHHOCTh M
pPa3MHOXKEHHME PpACTUTENIBHOTO OpraHu3Ma (Ha MpUMEpPE IOKPBITOCEMEHHBIX PACTEHUM).
Pacno3naBanue (Ha pUCyHKax) OpraHOB PacTEHUM.

4.5 MmnorooOpasue  pacteHuil.  OCHOBHBIE  OTAeNbl  pacTeHmid.  Kiacchl
MOKPBITOCEMEHHBIX, POJIb PACTEHU B IPUPOJIE U )KU3HH YEIOBEKA.

4.6 IlapctBo xMBOTHBIX. OJHOKJIETOYHbIE W  MHOTOKJIETOYHBIE  JKUBOTHEIE.
XapaKkTepuCcTUKAa OCHOBHBIX THIIOB OECIIO3BOHOUYHBIX, KJIACCOB WIECHHUCTOHOTUX. OcOOEHHOCTH
CTPOEHMUS, JKUZHEEATEIBHOCTH, PAa3MHOKEHUS, POJIb B IIPUPOJIE U KU3HU YEIIOBEKA.

4.7 XopHoBble >KMBOTHBIE. XapaKTEPUCTUKA OCHOBHBIX KiaccoB. Posb B mpupojae u
KHU3HU yesoBeka. Pacno3HaBaHue (Ha pUCYHKax) OPraHOB M CUCTEM OPI'aHOB Y KUBOTHBIX.

Tema 5. Opranu3sm 4ej10BeKa u ero 310poBbe (16 yacoB)

5.1 Tkanu. CTpoeHHE U KU3HEAEATEIbHOCTh OPraHOB U CUCTEM OPraHOB: NUIEBAPEHNUS,
JBIXaHUs, BbIAeNeHus. PacriosHaBaHue (Ha pUCyHKaX) TKaHEl, OpraHoB, CUCTEM OpPraHOB.

5.2 CtpoeHue U KU3HEAeATEIbHOCTh OPraHOB M CUCTEM OPraHOB: OMOPHO-BUTATEIBHOM,
MMOKPOBHOH, KpoBooOpaiieHus, numdooOpaiieHus. Pa3zMHOXXeHHE M pa3BUTHE UEJIOBEKa.
Pacno3naBanue (Ha pUCyHKax) OpraHOB U CUCTEM OpPraHOB.

5.3 BHyTpeHHss cpena opraHusma uenoBeka. ['pynmsl kpoBu. IlepenuBaHue KpoBH.
Nmmynuter. OOMEH BELIECTB U MPEBPALEHNE YHEPTUU B OpraHu3Me yelloBeka. BuTaMUHBIL.

5.4 HepBHas W SHIOKpUHHAas cUCTeMbL. HelporymopanbHas peryisius poIecCOB
KHU3HEESATEIIbHOCTH OpraHu3Ma Kak OCHOBA €ro I[EJIOCTHOCTH, CBSI3U CO CPEIOi.

5.5 Anammsatopsl. OpraHbl 4yBCTB, MX pOjb B opranu3me. CtpoeHue U (YHKIIHH.
Briciias HepBHas nesarenbHocTb. CoH, ero 3HaueHue. Co3HaHME, HaMsTh, SMOLMH, pEYb,
MblnieHre. OcoOOEHHOCTH MCUXHUKH YeIOBeKa.

5.6 Jluunas u OOIIECTBEHHAs TUTHEHA, 3M0pOBBIH 00pa3 u3HHU. [IpodrmakTuka
MH(QEKIMOHHBIX 3a0oneBaHUi  (BUPYCHBIX, OaKTepualbHbIX, T'PUOKOBBIX, BBI3BIBAEMBIX
XKUBOTHbIMM). IlpeaynpexaeHue TpaBMaTh3Ma, INpPUEMbl OKa3aHUs IEPBOM  IOMOIIM.
[lcuxuueckoe u (usznyeckoe 340poBbe ueioBeka. DakTopsl 37A0pOBbS  (AyTOTPEHHUHT,
3aKanvBaHHWe, JBUTATe]IbHAas AaKTUBHOCTh). DakTopbl pucka (CTPECChl, THUIOAMHAMUSI,
nepeyToMiieHue, IepeoxiaxaeHue). Bpennbie U mojie3Hble MPUBBIYKU. 3aBUCUMOCTD 3/10POBbS
YeJIoBEKa OT COCTOSIHUS OKpy»Katolei cpenbl. CoOtoieHne CaHUTapHO-TUTHEHUYECKUX HOPM U
MIPaBUJI 37J0POBOr0 00paza xHU3HHU. PernpoaykTUBHOE 310pOBbe yesioBeka. [locneacTBust BAMSHUS
aJIKOT0JIs1, HHKOTMHA, HAPKOTUYECKUX BELIECTB HAa Pa3BUTHUE 3apOblllla YeIOBEKa.



Tema 6. DBoJiIoIHUsI ;KUBOI MPHPOALI (6 YacoB)

6.1 Bua, ero xpurepuu. I[lonynsiuusa — CTpyKTypHasi €IMHHIIA BUJA U DJIEMEHTapHas
eAUMHMLIAa  3BoJoUMU.  Mukpos3Bomtonus.  OOpa3oBaHnue  HOBbIX  BuAOB.  CrocoObl
BUI000Pa30BaAHMS.

6.2 Pa3BuTHEe SBOJIOLMOHHBIX HJIeW. 3HAUeHUE HBOMOLMOHHOW Teopuu Y. JlapBuHa.
B3aumocBs3p ABIKYIIUX cul 3BoJOUKMU. DOpMBI €CTeCTBEHHOTO 0TOOpa, BHIBI OOpbOBI 3a
cymectBoBaHue. CHHTETHUYECKas TEOpHUs DSBOJIOLUHU. DJIEMEHTapHble (aKTOpPhl HBOJIIOLMH.
UccnenoBanmst C.C. YerBepukoBa. Ponb 3BoMOLMOHHONW Teopur B (POPMHUPOBAHUH
COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHHBI MUpa.

6.3  JlokazaTenbcTBa  JBOJIOLMU  JKUBOM  MpUpOAbl.  Pe3ynbTaThl  9BONIOLUU:
MPUCTIOCOOJIEHHOCTh OPTraHU3MOB K CpeJie OOUTaHMsI, MHOTOOOpa3re BUJIOB.

6.4 Makpossomonust. Hanpasnenuss u nyru s3omounuu  (A.H. Cesepuos, ..
[IImaneraysen). buonormueckuii mporpecc U perpecc, apomopdos, HAHOATATITAIINS,
nereHepanys. [lpuunHbel 6MOJIOTMYECKOro mporpecca M perpecca. ['MIOTe3bl BOSHUKHOBEHHS
xu3Hu Ha 3emie. OcHOBHBIE apoMOp(}O3bI B SBONIOINHM PACTEHUN U JKUBOTHBIX. YCIIO)KHEHHE
YKUBBIX OPTaHU3MOB B ITPOLIECCE IBOJIOLUU.

6.5 TIpoucxoxaenue yenoBeka. YenoBek Kak BUJ, €r0 MECTO B CUCTEME OPraHMYECKOTo
Mupa. I'unoTespl IpOMCXOXKIEHUS YeaoBeKa. J[BHXKyIIME CHIIbI U 3Tallbl SBOJIIOLIMM YEJIOBEKa.
UYenoBeueckue pacbl, UX TEHETUYECKOE pOJACTBO. buocoumanpHas npUpoAa YEIOBEKa.
ConmanbHas 1 IpUpOJIHAs Cpefia, aJanTaluy K Hel YeloBeKa

Tema 7. JxocucTemMbl M NpUCYLME UM 3aKOHOMEPHOCTH (2 yaca)

7.1 Cpenbl oOuTaHHWs OPTaHWU3MOB. OKOJOTHYECKHE (HaKTOPHI: aOMOTHYECKHE,
OMOTHYECKHE, X 3HAYCHHE. AHTPOIIOTEHHBIN (aKToOp.

7.2 DxocucteMa (OUOTEOIEHO3), €€ KOMIIOHEHTBI: TMPOAYUEHTBl, KOHCYMEHTHI,
peayleHThl, UX poiib. BumoBas M MpocTpaHCTBEHHAs CTPYKTypa SKOocuCTeMbl. Tpodudeckue
ypoBHHU. Llenu u cetn nuTanus, ux 3BeHbs. [IpaBuia skonoruueckoi nupamuabl. CocraBieHue
CXEM Iepe/iaur BEIECTB U dHEPruu (1ernen u ceTei MuTaHus).

7.3 Pa3nooOpasue skocucteM (OuoreorneHo3on). Camopa3BUTHE U CMEHAa JKOCHCTEM.
VYcroilunBocTh M AMHAMUKa SKocHcTeM. buonorundeckoe pasHooOpasue, caMOperyssiius |
KpYroBOPOT BEILIECTB — OCHOBA YCTOMUYMBOIO Pa3BUTHUS dKOcHCTeM. [IpUuuHBl yCTOWYMBOCTH U
CMEHBbl JKOCUCTEM. M3MeHeHMsI B DSKOCHCTEMax IIOJ BIHUSHUEM JESITEIbHOCTH YeJIOBEKa.
ATrpo3KOCHCTEMBI, OCHOBHBIE OTJINYMS OT MPUPOJHBIX IKOCUCTEM.

7.4 buocdepa — rmobanpHas skocucteMa. Yuenue B.W. Bepnamckoro o Ouocdepe.
XKusoe BemiectBo, ero ¢yHkuuu. OcoOeHHOCTH pacmpeneneHus Ouomaccsl Ha 3emie.
buonornueckuif KpyroBopoT BEIIECTB M IpeBpallleHHe SHEpruum B Ouocdepe, poibr B HEM
OpPTaHW3MOB Pa3HBIX I[APCTB. IBOIIONUS OMOCHEPHI.

7.5 T'moGanbHble u3MeHeHHsT B Ouocdepe, BbI3BaHHBIC JESITEIHLHOCTHIO YENOBEKA
(HapyIIeHHEe 030HOBOT'O SKpaHa, KUCIOTHBIC JO0XIU, MApHUKOBBIA 3PdexT u ap.). IIpobremsr
ycroitunBoro pasButus Ouocdepbl. CoxpaHeHHE MHOTooOpa3usi BHUIOB Kak OCHOBa
ycToiunBocTu 6nocdepsl. [IpaBuna moBeaeHus: B IpUPOTHOM cpere.



KanengapHo-temaTudeckoe mJiaHMpoOBaHue Y4eOHOr0 MaTepuaJjia

Jara
nposejae
-HUS

Tema ypoka

10 KJIACC

Tema 1. Buosorusi — HayKa 0 >KUBOIi mpupo/e (2 yaca)

buonorus kak Hayka, ee JOCTUKEHHsI, METObI IO3HAHUS )KUBOU
MIPUPOJIBIL.

YpoBHeBas opraHu3alus KU3HH.

Tema 2. KieTka kak 6mosnornuyeckas cucrema (12 yacon)

CoBpeMeHHast KIeTO4YHask TEOpHSL.

MHor006pa3He KJICTOK. HpOKapI/IOTI/I‘lCCKI/Ie 1 DYKAPpUOTHUYICCKUEC KIICTKH.

XUMHYECKUN COCTaB KJIIETKH.

oo M w

CrtpoeHnue kneTku. B3auMocBsi3b cTpoeHus U GyHKIHIA YacTei u
OpPraHOUOB KJIETKH — OCHOBA €€ LIEJIOCTHOCTH.

OOMeH BellecTB U MPEeBpallleHUs] YHEPTUU — CBOMCTBA HKHUBBIX
OpPraHu3MOB. DHEPreTHUECKUN U TIIACTUICCKHI O0OMEH, X B3aUMOCBSI3b.

Craauu >HEpreTrHueckoro ooMeHa. bpoxenue u 1pixanue.

doTocuHTE3, €ro 3HaUeHue, KocMuyeckast pojib. Pa3sl GOTOCUHTESA.
CBeToBbIE U TEMHOBBIE peaKIMU (POTOCUHTE3A, UX B3aUMOCBSI3b.
XemocunTe3. Posib XeMocHHTE3UpyOLIMX OakTepHil Ha 3eme.

10

I'enernueckas nHdopmanus B kiieTke. ['eHbl, TeHeTHUECKUi KO/ U ero
cBoiicTBa. MaTpuyHbIil XapakTep peakuuii OMoCuHTE3a.

11

buocunres 6enka 1 HyKJIEMHOBBIX KUCIIOT.

12

KneTka — reneTHyeckas €JUHHIIA )KUBOTO. XPOMOCOMBI, UX CTPOCHUE
(dpopma u pazmepsl) 1 pyHKIHUU. YUCIIO XPOMOCOM U UX BHJIOBOE
1ocTosTHCTBO. COMAaTUYECKHE U TIOJIOBBIC KIICTKH.

13

JKu3HEeHHBIN MUK KIETKU: nHTepda3a 1 MUTO3. MHUTO3 — JeIeHue
COMAaTHYECKUX KJIeTOK. Meiio3. da3sl MUTO3a U MENO3A.

14

Pa3BuTHe MoNMOBBIX KIETOK Y pACTEHUN U )KUBOTHBIX. [lefeHne KIeTKH —
OCHOBA.

Tema 3. Opranusm kak ouosiornyeckasi cucrema (124acon)

15

PazHooOpasue opraHu3MoB: OTHOKIETOYHBIC U MHOTOKJIETOUHBIC;
aBTOTPO(DBI, TeTEPOTPO(HI.

16

Bupycsl — HekeTouHbIe (OPMBI KU3HH.

17

Bocnpoussenenue opranu3mos, ero 3Hadenne. CrocoObl pa3MHOKEHUS,
CXOJICTBO U Pa3JIN4Ue TOJIOBOTO U OECIOJIOro pa3MHOXKEHHUS.
OHJIOIIOTBOpeHI/Ie Y OBCTKOBBIX paCTeHI/If/'I U ITO3BOHOYHBIX KMBOTHBIX.
BHeniHee v BHyTpeHHEE OIUIO0TBOPCHHE.

18

OHTOreHe3 U NPUCYIIUE €My 3aKOHOMEPHOCTH. DMOPHUOHATIBHOE U
MOCTAMOPHOHAIBHOE PA3BUTHE OPraHU3MOB. [I[puunHbI HapyIIEeHHS
pa3BUTHUSL OPTaHU3MOB.

19

I'enernka, ee 3amaun. HaciieicTBEHHOCTEh M K3MEHUYMBOCTL — CBOMCTBA
opranu3MoB. MeToibl reHeTUKH. OCHOBHBIE T€HETHUECKHE MOHATUS U
CHUMBOJIMKA. XPOMOCOMHasI TEOPHs HACTIEACTBEHHOCTH. COBPEMEHHBIE
MIPEJICTABIICHUSI O TEHE U TeHOME.

20

3aKOHOMepHOCTI/I HaCJICOCTBCHHOCTH, X HUTOJIOTHYCCKHEC OCHOBBI.




3aKOHOMEPHOCTH HacJeA0BaHUs, ycTaHOBJIEHHbIE ['. Menaenem, nux
IUTOJIOTUYECKUE OCHOBBI (MOHO- U JUTUOPHUIHOE CKPEUTUBAHUE).

21 3akonbl T. Moprana: ClerieHHOe HaclieI0BaHUE TIPU3HAKOB, HAPYIIICHHE
cuerieHus reHoB. ['enernka nona. HacienoBanne Mpu3HAKoB,
CIETUICHHBIX C TIOJIOM.

22 B3aumopeiicTBue reHoB. ['eHOTHI Kak 1eJI0CTHAs cucTteMa. [ eHeTrka
yesioBeka. MeTo bl u3ydeHus TeHeTUKH yenoBeka. Pemenue
reHeTrueckux 3a1a4d. CoCTaBIeHUE CXEM CKPEIUBAHUSI.

23 3aKOHOMEPHOCTH M3MeHYHBOCTH. HeHacencTBeHHas
(MogudukannoHHas ) u3MeHUYnBOCTh. HopMa peakiun. Hacnencreennas
W3MECHUYUBOCTH: MyTaIlMOHHAs, KOMOWHATUBHAS. Buapl MyTanuii U ux
MPUYMHBL. 3HaAYE€HUE N3MEHYUBOCTH B JKU3HH OPTaHU3MOB U B 3BOJIOIIUU

24 HacnenctBenHble 00JI€3HU UeIOBEKa, UX MPUYUHBI, TPOPUIAKTHKA.
BpenHoe BivsIHIE MyTareHOB, aJIKOTOJIs, HAPKOTHKOB, HUKOTHHA Ha
TeHeTHUYECKUI anmapar KICTKH.

25 Cenekusi, ee 3a71a4M U MPAKTHUECKOE 3HAUeHHE. MeTO bl CeNeKIINH.

26 buotexnonorus, ee HanpaBneHus. Kierounas u reHHas ”H>XEHepHs,
KIIOHUPOBaHHE.

Tema 4. Cucrema u MHOroodpasue opranuzmos (16 yacos)

27 Cucremartuka. [lapctBo bakrepun.

28 HapcTeo ['puOsrL. JInmmaiHuky.

29 HapctBo Pactenus. Kopens kak opran pactenus. JINCT — opran pacTeHus
[ToGer. Ctebens.

30 [IBeTok — Bumon3MeHeHHbI mooer. [lmoaer u cemena.

31 Bogopocau. Mxu. [lanmopoTHuko0oOpa3HbIe.

32 I'omocemennsie. [TokpeITOCEMEHHBIE.

33-34 TpenupoBoyHas pabota

11 KJIACC

1/35 Hapctso JXXusotusle. [Ipocreiimme. Knaccel Kopaenoxku, XXrytukossle,
Wndy3zopun.

2/36 Tun Kumeunononoctasie. Tun [Tnockue yepsu. Kimaccer Pecanunbie
yepBu 1 COCalbIIUKH.

3/37 Knacc Jlenrounsie uepsu. Tun Kpyrisie uepsu.

4/38 Tun Konpuateie uepsu. Tun Mommocku. Kitacest bproxonorue u
JIBycTBOpUAaTHIE.

5/39 Tun Unenucronorue. Knacc Pakoobpasnsie. Knace [TaykooOpa3zHsie.

6/40 Kiacc Hacexomsbie. Tun Xopnoseie. Knacc JlaHneTHuKH.

7141 Kitacc Pri0s1. Kitacc 3eMHOBOIHEIE.

8/42 Kiacc Ilpecmbikaronmecs. Kiacc ITtunpl.

9/43 Knacc Mnekonuraronue. CTpoeHue.

10/44 Krnacc muekonurarone. MHorooOpasue.
Tema S. Opranusm 4esoBeKa U ero 310posbe (16 yacos)

11/45 Txanu. OnopHoO-ABUTaTEIbHAS CUCTEMA.

12/46 Ckenet yemoBeka. MBbIIIIIBL.

13/47 Bryrtpennss cpena opranuzma. Kposs. IMMyHHTET.

14/48 KporooOpamienue. [lapinenne kposu. [Tymsc.

15/49 Jpixanue. ['a3000MeH B JIETKUX U TKAHSX.

16/50 ITuTaHue ¥ MUIIEBapeHuE.

17/51 O0OMeH BeliecTB. 3HaYEHUE BUTAMUHOB B OOMEHE BEILIECTB.




18/52 Breinenenue. MoueBbienurensaas cucrema. Koxka. Tepmoperymsius

Oprasmsma.

19/53 Perynsauus ¢pyHkuuii B opranusme. DHJOKPHUHHAsS CUCTEMA. | OpMOHBI.

20/54 Hepsnas cucrema u ee pynkiuu. [lonstue o peduekcax.

21/55 IHHC. CnnaHOI 1 rosoBHO# Mo3r. [lepudeprueckast HepBHasi CUCTEMA.

22/56 Anammzatopsl. Ctpoenue u GpyHkimu riaza. CryXoBOW aHAIHM3ATOP.

23/57 OpraHbl paBHOBECHSI, MBIIIIEYHOTO U KOXKHOI'O YyBCTBA, OOOHSIHHE U BKYC.

24/58 BH/I: Ocob6ennoctu ncuxuku yenoseka. Coznanue. [TaMsaTh. DMoIun.
Peub. Mpienue. CoH.

25/59 310poBEIit 00pa3 ku3HU. JInuHas U 00IIecTBEHHAs TUTHeHA. 15.
[TpodmmakTuka HHPEKIMOHHBIX 3a00eBannii. OKa3aHHe MepBOH
TTOMOIIIH.

26/60 [Ncuxudeckoe u pu3NIECKOe 3A0POBE UeIOBeKa. BpeiHbIe U MONIe3HbBIe
MIPHUBBIYKH.
Tema 6. IBosrONUA ;KUBOH NPUPOILI (6 YacoB)

27/61 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH (TIOMYJISIIMOHHO-BUIOBO YPOBEHb
YKU3HH)

28/62 3aKOHOMEPHOCTH HACIEACTBEHHOCTH (MTOMYJIAIIMOHHO-BUIOBON YPOBEHB
KHU3HN)

29/63 3aKOHOMEPHOCTH U3MEHUYMBOCTH

30/64 OCHOBBI CEIEKIINH U OMOTEXHOJIOTHHA

31/65 Pa3BuTHE PBOMIONIMOHHBIX TIpeACTaBICHUI B Onojornn. CHHTETHYECKAS

TEOPHsI DBOJIIOLIUH.
Tema 7. JxocucTemMbl M IpUCYIIME UM 3aKOHOMEPHOCTH (2 yaca)

32/66 Okonorus oprann3MoB. CooOIIeCTBa JKUBBIX OPTaHH3MOB
33/67 OkocucteMbl. OCHOBa OXpaHbI IIPUPOIBI
34/68 JlemoHcTparonnbpiii Bapuant EI'D
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