AHHOTALIMSA K PABOYEH ITPOI'PAMME
I10 BUOJIOI'NU JIA 10-11 KITACCA

1. JloKyMeHTbI, HA OCHOBAHMH KOTOPLIX COCTABJIEHA padoyasi NporpaMmma

Pabouas mporpamma no 6monoruu ais odydatontuxcs 10 - 11 kiraccoB coctaBieHa Ha OCHOBE:

v' DenepanbHOro rocyIapcTBEHHOro oopaszosarenbHoro cranaapra @PI'OC cpexHero obmiero 06pa3oBaHus;
v TIprMepHOIi OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl CPEAHETO HOJIHOIO OOILEr0 00pa3oBaHusl

v" Yueb6noro miana MOY «Mopasecckuii nenTp oopasosanus uMm. B.®. Pomanosay

v ®enepalbHOTO TIEPEYHs y4eOHHKOB, PEKOMEH/IOBAaHHBIX (JOMYILEHHBIX) K HCIOJb30BAaHUIO B
00pa3oBaTebHOM IIPoIIecCe B 00pa30oBaTeIbHBIX yupexaeHUAX mpukas Ne345 ot 28.12. 2018r.

[Iporpamma cocraBieHa Ha OCHOBE aBTOpcKoM mporpamMmel kypca IlonomapeBa W.H., Kyumenko B.C.,
Kopuunosa O.A., IparomunoB A.I'., CumonoBa T.C. buomnorus: 5-11 knaccer: nporpammsl/[.H. TTonomapésa,
B.C. Kyumenko, O.A. xopHuiosa u ap.]- M.: Benrana-I'pad, 2017. — 400 c.

PaGouas nporpamma cootBerctByer GI'OC COO (2012r.)

Y4eOHUKH, 10 KOTOPBIM BeJeTcs NMpenoJAaBaHue nmpeamMera:
buonorus, 10,11 kmace / [Tonomapera M. H., Kopaunosa O.A., Jlomunmuaa T.E.; mox pen. [Tonomapesoit N.H.
; U3naTensckuii neHTp «Bentana-I'pady.

2. Ileas M3yueHHs YI€OHOI0 MPeaMeTa

HCHHMI/I N3YUCHUA OMOJIOrMH Ha YPOBHE OCHOBHOT'O 06H_I€1"O O6pa3OBaHI/I$I SABJIAKOTCA:

— (opmupoBaHuE CHUCTEMBI 3HAaHUN O MPHU3HAKAX M MPOIECCaX KUZHEACATSIbHOCTH OMOJOTUYECKUX CHUCTEM
pPa3HOTO YPOBHS OpraHU3AINH;

— q)OpMI/IpOBaHI/Ie CHCTEMBI 3HaHUH 00 0COOECHHOCTSX CTPOCHUA, KU3HCACATCIBHOCTH OpraHru3Ma YCJIOBCKaA,
YCIIOBUAX COXpPAaHCHUA €TO 3J0POBbA;

— q)OpMI/IpOBaHI/Ie y'MeHI/Iﬁ MMPUMCHATH METObI OMOJIOTUYECKOM HAaYKHU IJId U3YUCHUA OMOJIOTHYECKUX CUCTEM,
B TOM YHUCJIC U OpraHr3Ma 4YCJIOBCKaA,

— (dopmMupoBaHHE YMEHUM UCIIOJIH30BaTh HH(HOPMAITHIO O COBPEMEHHBIX JOCTIKEHUSIX B 00J1aCTH OMOJIOTHUH
JUTsE OOBSICHEHU S TIPOIIECCOB U SBIICHUH KUBOW MPUPOJIBI U KUIHEACSITETFHOCTH COOCTBEHHOTO OPTaHU3Ma;

— (dopmupoBaHue yMeHHI OOBACHATH POJH OMOJOTHUH B MPAKTUYECKOW AESITENBbHOCTU IIOJIEH, 3HAYCHHE
OMOJIOTHYECKOTO pa3HOOOPA3us ISl COXpaHEHUs Orocdephl, MOCIEACTBUS AEATENHFHOCTH YEJI0BEKa B IPUPO/IE;

—  (dopmupoBaHUE HIKOJOTHYECKON KYIBTYphl B IIENIAX COXpPAHEHHUS COOCTBEHHOTO 3/I0POBBS M OXPaHBI
OKPYKarOILE Cpebl.

3. Coaep:kanue y4e0OHOro nmpeaMera

Pazoen 1 BBenenue B Kypc o011eii 61010ruM.

buonorus xak Hayka. Otpaciau 6uonoruy, e€ cBA3u ¢ JpyrUMH HayKaMH. 3Hau€HUe NpakTuueckoil 6nonoruu. OCHOBHbIE
cBOMCTBA XU3HU. OTIMYUTENbHBIEC IPU3HAKH



JKUBOTO.  buomormdeckne cucTeMmbl. brocmcremMa Kak CTPYKTypHas €IWHHUIA kuBoil Mmarepuu. OOIme Npu3HAKU
OmocucTeM. ypOBHEBasl OpTaHU3AINS KUBOU MPHUPOJBL. Pob Ouonozuueckux meopuil, uoel, cunomes 8 Gopmuposanuu
COBPEMEHHOU eCMeCm8eHHOHAYYHOU KAPMUHbL MUDA.

MeToab! u3yueHus KUBOH NPUPOIbI (HaOM0ACHNE, CpaBHEHHE, OMTUCAHUE, SKCIIEPUMEHT, MOJEIIUPOBAaHNUE). B3aumocessy
npUpoOsL U Ky1bmypul.

Oxckypeust 6 npupody MHOT000pa3ue BUOB B POJTHON TPUPOJIE.

Paszoen 2. BuocgepHblii ypoBeHb KH3HH.

OcobenHoctn O6mochepHOTO YpOBHS OopraHm3anuu xu3Hu. Yuenue B.U. Bepnanckoro o 6mocdepe. @yHKIHUN KHUBOTO
BelecTBa B Onocdepe. ['MIoTe3s! 0 MPOUCXOXKACHIH KU3HU ((KUBOTO BemecTBa) Ha 3emiie. Pabotel A.M. Omapuna u Jx.
XonpeliHa. OBomouus Onocdepbl. ITambl OHONOTHMYECKOW HBOJIONMH B pa3BUTHH Ouocdepsl. buonormueckwuii
KpyroBopoT. KpyroBopor BemecTB u MOTOK 3Hepruu B Omocdepe. buocdepa kak rmobanpHas O6Wo- W IKOCHCTEMA.
YcroitunBocTh OMochepbl u € npuyuHbL. YenmoBek Kak jKuTelb Ouocdepbl. [nobanbHbIE M3MEHEHHS B Ouocdepe,
BBI3BAHHBIC JICATEIBHOCTBIO YEJIOBEKa. POJb B3aMMOOTHOIICHHUI YeNOBeKa W MPUPOJBI B pa3BUTUU Ouocdepsl. Cpels
JKU3HU OPTaHU3MOB Ha 3emiie. DKonorudeckue GakTopbl cpejbl: abHOTHUECKUE, ONOTHYECKUE, AaHTPOIIOTCHHBIC.

3HadYeHNE SKOJIOTHYECKUX (I)aKTOpOB B JXU3HU OPTraHU3MOB. Onmumanvhoe, oepaHuduearowee U CucHajlbHoe oeticmeus
9KoOJI0cUHeCcCKux gbaKmopoe.

Pa3zoen 3. buoreoneHOTHYECKUA YPOBEHb KU3HHU.

Oco0eHHOCTH OHMOTEOIEHOTUYECKOTO YPOBHS OpTaHM3ally XUBOKH Marepuu. bruoreoreHo3 kak OuocucreMa u 0coObIi
YpOBEHb OpraHU3allii JKW3HU. buoreomeHo3 u skocuctema. CTpoeHWEe U CBOWCTBa OuoreoreHo3a. BujoBas u
MPOCTPAHCTBEHHAs] CTPYKTypa OWoIlleHo3a. TUMbl CBA3ed W 3aBHCUMOCTEH B OwuoreoreHose. [IpucrocoOiieHus
OpPraHU3MOB K COBMECTHOM U3HU B OMOTEO0IIeH03€e, KPyTOBOPOT BEMIECTB U MPEBPAIEHNS SHEPTUU — TIIABHOE YCIIOBUE

CYIIIECTBOBaHHUs OMOreoIeHo03a (3KOCUCTEMBI). Y CTOHYHMBOCTh U JJUHAMHKA OMOT€OIICHO30B (PKOCHCTEM). Buonosuueckue
pummol.  Camopecynayusi sxocucmem. 3apoXJeHHe W CMeHa OuoreomeHo3oB. MHorooOpasue OHOTeoIeHO30B
(’xocuCcTEM). Arpoakocuctembl.  [loddepoicanue — pasHoobOpaszusi  IKOCUCTEM. Oxonoeuveckue  3aKoHbl
nPUPOOONONILI0BAHUSL.

Jlabopamopuas paboma Ne 1

[Iprucnoco0neHHOCTh PACTEHNUH M JKUBOTHBIX K YCIIOBHSM >KHU3HU B JIECHOM OMOT€OLEHO3E.
Paszoen 4. TlonyasiuMOHHO-BUA0BOI YPOBEHD KH3HHU.

Bupn, ero kpurepuu u crpykrypa. [lomymsamus kak HagopraHU3MEHHas OmocrucreMa — (opma CyImecTBOBaHUS BUAA U
ocobas TreHeTH4ecKas cucTema. Pa3BuTHe 3BOIMIOIMOHHBIX uiei. 3Hauenue padot XK.-b. Jlamapka. DBomonnoHHOE
yuenue Y. [{apsuna. [Tomynsiius — ocHOBHas

€JIMHUILIA 3BOJIFOIHH. J[BHKyIIHe CHIIbI U (DaKTOPHI ABOJIOLUY JKUBOH NpHUpoIbl. Pe3ynbTarhl sBomonnn. MHoroobpasue
BHUJIOB. CHCTeMa JKHMBBIX OpraHu3MoB Ha 3emiie. [Ipucrioco0iIeHHOCTh, OpraHm3MoB K cpeae obOurtanus. OOpa3oBaHue
HOBBIX BHJIOB Ha 3emiie. COBpeMEHHOE YUeHHE 00 3BOJIOIMH — CUHTeTHYecKas Teopus 3soorun (CTDI).

UenoBek Kak YHUKAJIBHBIN BUJI )KUBOM MPHUPOJIBI. DTaIlbl TIpOIlecca MPOUCXOXKACHUS U DBOIOIMH YeJIoBeKa. | MmoTe3sl o
MIPOUCXOXKJICHUH YEJIOBEKA U €ro pac. ENMHCTBO 4eI0BEUECKUX pac.

OcHOBHBIC 3aKOHOMCPHOCTHU 3BOJIIOLIUH. buonornueckuii mnporpecc u OHOJIOTHYECKUIT perpecc. OcHOBHBIE HaIrpaBJICHUA
OBOJJIIOIIMH: apOMop(bors, navoajaarnTanusa U ACrCHepanus.



Ilpobrnema coxpanenuss 6uoI02UHECKO20 PA3HO0OPA3US KAK OCHOBA YCMOUYU8020 paszsumus ouocgepvl. CTpaTerns
COXpaHCHUs IPUPOTHBIX BUJIOB. SHAYCHHUE MOMYJIIIUOHHO-BHIOBOTO YPOBHS KH3HU B OHochepe.

Jlabopamopnas paboma Ne 2 Mopdonorudeckue KpUTEpUH, UCTIONIb3YEMbIC TIPU  JICTICHHH BUJIOB.

Jlabopamopuas paboma Ne 3 HabmoaeHnue npu3HakoB apoMopdo3a y pacTeHUI U )KUBOTHBIX.

Oxckypeust 6 npupody Ce30HHBIC U3MEHEHUS (PUTMBI) B XKUBOU MTPHUPO/IE.

Pa3zoen 5 Opranu3mMeHHbli YPOBEHD SKU3HH.

Opranusm kak Onocmcrema. OOMEH BEMIECTB M MPOIECCH JKU3HEAESTEILHOCTH OPTraHM3MOB. Perymamnus mporeccoB
KHU3HEIESATEITPHOCTH OPraHU3MOB. THITBI MUTAHUSI OPTaHU3MOB: TeTepOTPO(BI U aBTPOdbI. Pa3sMHOXKEHHE OPraHU3MOB —
moJioBoe U Oecroyioe. 3HAYCHHE OIUIONOTBOpPCeHMS. JIBOWHOE OIUIOJOTBOPEHHE Y TOKPBITOCEMEHHBIX (IIBETKOBBIX)
pactenuid. Hckyccmeennoe oniodomeopenue y pacmenuil u dicueommuvlx. VIHIUBHIyalbHOE pa3BUTHE OpPraHWU3Ma
(oHTOrEHE3). DMOPHOHAIBHBIN M MOCTIMOPUOHAILHBINA MIEPHOABI PA3BUTHS OpraHu3Ma. [1ocineCcTBUS BIMSHUS aJKOTOJIs,
HUKOTHMHA W HAPKOTUYCCKUX BCIICCTB HA pPA3BHUTUC 3apo/bllla YCJIOBCKA. HaCHCI[CTBeHHOCTI) U U3MCHYUBOCTH —
CBOWCTBA OpPraHU3MOB. ['eHeTHKa — HayKa O 3aKOHOMEPHOCTSX HACJEJICTBEHHOCTH W WU3MEHYMBOCTH. 3MEHYHBOCTH
IMPU3HAKOB OpraHuiMa " €€ THIIBI (HaCHe[ICTBCHHaH u HeHaCHCI{CTBCHHaH). MYTa]_[I/II/I, HUX MaTepuajibHasd OCHOBAa —
U3MCHEHUE TEHOB M XPOMOCOM. Mymacenvi, ux GIusHUe HA OP2AHUIM Hel08eKAd U JICUGVI0 npupody. | eHeTHUecKue
3aKOHOMEPHOCTH HaCJIeIOBaHUS, YCTAHOBJICHHBIC

I'. Menzenem, UX IUTOIOTUIECKHE OCHOBEL. MOHO- U TUTHOpUAHOE cKpermBanne. OTKIIOHEHHS OT 3aKOHOB . MeHens.
3akoH T. Moprana. BzaumoseiicTBue reHoB. XpoMOCOMHAs TEOPUS

HacJIeACTBEHHOCTH. COBpEMEHHBIE MPECTABICHUS O TE€HE, NEHOTUIE U TeHOoMe. ['eHeTnka moja W HacJIeOBAaHHE,
cleuieHHoe ¢ mojoM. HacnenctBeHHble Oose3HH uenoBeKa, MX NPOQMIAKTHKA. Dmuueckue acnekmvl MeOUYUHCKou
eenemuxu. PaKkTOPBI, ONpENeNAIOIINe 3J0POBLE YEIOBEKa. 180puecmeo Kak akmop 300posbs u nokazamens oopasa
olcusHu uenogexa. l'eHerndyeckne OCHOBbI cenexkumu. Bxnang H.M. Basunoa B passBurme cenexkuuu. Yuenue H.I.
BaBmioBa o meHTpax NPOUCXOXKACHUS KYJIbTYPHBIX pacTeHuil. OCHOBHBIE METOJIbI CEJICKIIMW: THOpHIU3alHsi |
UCKYCCTBEHHBIH 0TOOp. buorexnomorms, e€ moCTHXKEHUS. OTHYECKHE AacleKThl HEKOTOPBIX HCCIEeIOBaHUI B
OMOTEXHOJIOTHN (KIOHHUPOBaHME, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBJIeHHOE H3MEHeHHe reHoma). Bupycbr —
HekneroyHass Qgopma xu3HU. Bupycuele 3aboneBanus. Crnoco0sl mpodunaktuku CIIM/la. OpraHu3aMeHHBIH YpOBEHb
JKU3HH U €r0 POJIb B IPUPOJE.

Jlabopamopnas paboma Ne 4 MonnudukanoHHast U3MEHYHBOCTb.

Pazoen 6. KneTo4yHblii ypoBeHb KU3HH.)

PazButne 3nanuit o xietke (P. ['yk, K.M. bap, M .. lnetinen, T. [lIsann, P. Bupxos). Llutonorus — Hayka o KIETKe.
MeTtopl M3ydeHHs KJIETKH. BO3HMKHOBEHHME KIETKHM Kak 3Tall 3BOJIIOLIMOHHOTO pa3BUTHs ku3HU. KileTka — ocHOBHas
CTpYKTypHasi, (QYHKIMOHANbHAs M TEHETHYEeCKas €AMHUIA OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHU3MOB.
Mmuoroobpasue kiaeTok u TkaHed. Kierounas Teopus. 3HaueHHE KJIETOYHOM TEOpWH B CTAaHOBJICHWH COBPEMEHHOU
€CTECTBEHHOHAY4YHOH KapTuHBI Mupa. OCHOBHBIE YacTu KIeTKH. [loBepxHOCTHBIN KoMmIieke. LluTomnasma, e€ opraHouab
u BKiIrodeHus. Snpo. IlocTossHHBIE 1 BpeMEeHHbIE KOMIIOHEHTHI KJIETKH. MeMOpaHHbIe 1 HEMEMOpaHHBIE OPTaHOUBI, UX
(yHKIINU B KIIETKE.

Hosnepubie (pOKapHOTH) W SEpHBIE (DYKAPUOTHI) OPTaHU3MBL. [ unomessvi 0 HPOUCXOHCOEHUU 3YKAPUOMUYECKOU
xnemky. JKu3HEeHHBIH LUK KiIeTkU. JlenmeHue KIeTKu — MHUTO3 M Meio3. CoMaTWYecKHe W TOJIOBBIC KIICTKH.
OcobeHHOCTH 00pa30BaHUs MOJIOBBIX KIeTOK. CTpykTypa u GyHKIUMH XpoMocoM. Cneyughuueckue Oeaku Xpomocom, ux
¢ynxyuu. Xpomatna. Kommaktuzanus xpoMocoM. JIUTUIONIHBIN 1 TaIUTOMIHBIH HAOOPBI XpoMocoM. I oMoIorHaHbIe



¥ HETOMOJIOTHYHBIE XPOMOCOMBI. [ apMOHUA U YenecoodpazHocmy 8 Jcueoi npupode. KileTouHBINH ypOBEeHb OpraHU3aIlluu
JKU3HU U €T0 POJIb B TIPUPO/IE.

Jlabopamopnas paboma Ne 5 ViccnenoBanre (a3 METO3a Ha MUKpOIIpPENapaTe KICTOK KOHYUKA KOPHS.

Paszoen 7. MosekyasipHblii ypOBeHb KH3HH.

XUMHUYECKH cocTaB KJIETKH. Makpo- W MHKpolyneMeHThl. OpraHudeckue U HEOpraHMYeCKHE BELIeCTBA, MX pOJIb B
KJIeTKe. MOHOMEpHBIE U MOTUMEpHbIe coeanHeHns. OCHOBHBIC OMOMOTUMEPHBIE MOJIEKYIbI XHBOM MaTepuu. CTpoeHHe
1 XUMHYECKHH COCTaB HYKIIEMHOBBIX KuCIOT. Ctpykrypa u ¢ykimu JHK. Permmmmkanus JJHK. Marpuuanas dbyakmms
JHK. IIpaBuno

komruieMeHTapHocTd. ['en. ['enernueckuit kox. [lonarue o kogone. Ctpoenne, pyHkiuu nu MmEOroodpasue hopm PHK B
kietke. Ocobennocmu JJHK kiemox sykapuom u npoxapuom.

[MnacTuyeckuii U >HepreTudecknii oOmeH. [Ipoliecchl cHHTE3a Kak 4acTh MeTadoiu3Ma KHBOH KieTku. dorocuHTEs.
CBeToBbIE U TEMHOBBIE peakiuu portocuHTe3a. Poib horocunTe3a H

npupoje. XeMocruHTe3. JTtanbl OnocuHTe3a Oenka. MoJeKysipHbIe IPOLIECCHl pacllenyieHus BellecTB B kieTke. [lonsaTue
0 KJIETOYHOM JIBIXaHHUH. bEeCKUCIIOpOAHBII 1 KUCIOPOHBINA 3TAbl IBIXaHUS KaK CTaJUN 00ECIIeUeHHS KISTKH YHEePTHUEH.
Pezynamopur buomonexynaprvix npoyeccos. llocnencTBus AeaTeIbHOCTH YeJoBeka B bnocdepe. OnaHOCTh XUMUYIECKOTO
3arps3HeHHs OKpyxkaromed cpensl. IlpaBuna moBeneHUs B HPUPOJHON Cpene. JHaueHue 3KOI02UYECKOM KYAbMypol
yejnosexa u oowecmaa. MoIEKyISIpHBIA YPOBEHB KU3HH, €r0 0COOCHHOCTH U POJIb B TIPUPOJIE.

4. Mecto yueoHoro npeamera «MudopmaTnka» B y4eOHOM ILIaHe
[Iporpamma pa3zpaboTana B COOTBETCTBUHM ¢ Oa3ucHBIM yueOHbIM MaHoM (bYIlom) mist ypoBHs cpeaHero

o6mero oopazoBanus 10-11 kmaccos. OOmiee yncao yuyeOHBIX 4acoB 3a 2 roga oOyueHus cocranister 102, u3
Hux 34 (1 4 B Henemo) B 10 knacce, 68 (2 4 B Henento) B 11 kiacce.

5. ®opMbl KOHTPOJISA
Texymuii 1 UTOTOBBIM KOHTPOJIb MPOBOIUTCS B cOOTBEeTCTBUU C «llomokeHneM o gopmax, IepuoAUYHOCTU U
MOPSIKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOYHON aTTeCTAllUU O0yUJaIOLTHUXCS».

Buael 1 opMbI TEKyLIET0 KOHTPOJIA:
— ycTHble (YCTHBIM OTBET Ha IOCTaBJICHHBIM BOIPOC, Pa3BEpPHYTHIH OTBET MO 3a/JaHHOW TeMme, 3aluTa
IPOeKTa U Jp.);
— THUCbMEHHbIE (IIMCBMEHHOE BBINOJIHEHWE TPEHUPOBOUHBIX YIOPAKHEHUI, MpPaKTHUYECKUX padoT,
BBITIOJIHEHHE CaMOCTOSTEIILHOM paboThl, MUCbMEHHON MPOBEPOYHON pabOThl, KOHTPOJIBHOM pabOThI, TECTOB U
7p.);
—  CaMOOIIEHKA C UCIOJIb30BaHNEM «OLEHOYHOIO JIMCTaY;
—  BBINOJHEHHUE 3aaHuii ¢ ucnonb3zoBanueM WKT (kommbroTepHOE TecTHpoOBaHHUE, on-line TecTupoBaHuE C
UCIIOJIb30BaHuEM MHTepHeT-pecypcoB MU 3JIEKTPOHHBIX YU€OHUKOB, BHIITOJIHEHNE MHTEPAKTUBHBIX 3aJIJaHUM).
IIpomexyTouHas aTrecTanms NpoBOAUTCS B GOpME TECTOBOM, KOHTPOJIBHON M MPaKTUYECKOW padoT.
HroroBas arrectauus — B 11 kiacce B hopMe €IMHOTO TOCYaPCTBEHHOTO YK3aMeHa



