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ITosicHuTeIbHAN 3aNIHCKaA
[Tporpamma pa3paGoTaHa B COOTBETCTBHH C:

e QenepanbHbBIM 3aK0HOM 0T 29.12.2012 Ne 273-®3 "O6 obpazoBanuu B Poccuiickoi
ODenepauun’;

o [lopsakom OpraHM3allMU U OCYIIECTBIECHUA 00pa30BaTeNbHOMN JEATEILHOCTH 110
OCHOBHBIM 001meoOpa3oBaTeIbHBIM IPOrpaMMaM — 06pa3oBaTeIbHBIM [IPOrpaMMam
HayaJabHOro 00IIero, OCHOBHOTO 00IIEro u cpeHero obmero obpa3oBaHHms,
yTBEepKIEHHBIM NpUKa3zoM MuHucTepcTBa oOpazoBanus W Hayku Poccuiickoit
®enepanun ot 30.08.2013 Ne 1015;

e @enepanbHBIM rocyIapcTBeHHbIM 00pa3oBaTeIbHBIM CTaHIAPTOM HaYaabHOro 0b1ero
oOpa30BaHHs, YTBEPKIECHHBIM NpHKa3oM MuHHcTepcTBa 00pa3oBaHHsA H HayKH
Poccuiickoit ®enepanuu ot 06.10.2009 Ne 373, ¢ H3MEHEHHSIMH, BHECEHHBIMH NIPHKA30M
MunucrepcTBa obpazoBanusiun Hayku Poccuiickoii @enepauuu ot 31.12.2015 Nel576;

e @enepanbHBIM rocyJapcTBEHHBIM 00pa30BaTeIbHEIM CTAHJAPTOM OCHOBHOTO 0011ero
o0pa30BaHHus, YTBEPKICHHBIM, NMpHKa3oM MuHHCTEpCTBa 00pa3OBBHUSA H HAayKH
Poccuiickoit ®enepanuu ot 17.12.2010 Ne 1897, ¢ u3MEHEHUAMH, BHECEHHBIMH
npuka3zom MunncTepcTBa oOpasoBanuss ¥ Hayku  Poccuiickoil Qenepauuu ot
31.12.20135 Nel§577;

e (dejepalbHBIM rOCYIApCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM CpeIHEro obero
oOpa3oBaHusi, yTBEpK/ICHHBIM NpPHKa30M MHUHHCTepCTBa 00pa3oBaHMs M HAYKH
Poccuiickoit ®eneparuu ot 17.05.2012 Ne 413, ¢ H3MEHEHHAMH, BHECEHHBIMH [IPHKa30M
MunucTepcTBa 06pasoBanusH Hayku Poccuiickoit ®eneparuu ot 31.12.2015 Nel578;

e  VYyeOHBIM NJIAaHOM LIKOJBI;

o [IpumepHO# MpOrpaMMOil AMCUHIUIHHEL, YTBEPKAEHHOH MUHHCTEPCTBOM 00pa3oBaHus H
Hayku Poccuiickoii @eiepanyu (MM aBTOPCKO#H MporpamMMme, Npomeaiei KCNepTu3y 1
anpobanuio;

o ®denepaibHBEIM NIepeyHeM Y4eOHHKOB, YTBEPKIAECHHBIX, PEKOMEHIOBaHHBIX
(IOMYIIEHHBIX) K HCIONB30BaHHIO B 00pa30BaTeIbHOM Mpoliecce B 00pa3oBaTe/IbHbIX

yUpEKIEHHSX, PEATH3YIOLIHX [IporpaMMel 0buiero oopasoBaHHs.

[lpeuiaraemMas mporpaMMa sSBJIS€TCS JIOTHYECKHM MPOJIO/KEHHEM MPOrpaMMel MO OGHonoruH
OCHOBHO# mKonbl (5-9 ximaccs), paspaborannoit B. B. ITaceynnxom, B. M. IlakynoBo#, B. B.

Jlatiomuuem, P. JI. Mamem. Ba3oBblii ypoBeHb CTaHAapTa OPHEHTHPOBaH Ha (OPMHPOBAHHE



o61el 6MOIOrMYECKOol rPAMOTHOCTH M HAYYHOTO MHPOBO33peHHus obyqarommxcs. Kype «O6mas
OHONOTHA» 3aBeplIaeT W3yd4eHHe OWoNorMH B 00LIe00pa3oBaTeNbHBIX ydpexaeHusx. Ona
npu3BaHa OOOOIIMTE OMONOTHYECKHE 3HAHHS, HMMEIOIIHECs Yy Yy4allluXcs, YIIyOHB HX [0
MOHHMaHHUA OHOJIOTHYECKHX 3aKOHOMEPHOCTEH, COBPEMEHHBIX TEOPHH, KOHIETIIMA U YICHHH, a
TaKKe MOoKa3aTh MPHUKIaIHOE 3HaYeHHe OHOIOTHH.

Pabouas mporpaMma coXpaHseT TpaAulliH y4eOHOro IpeaIMeTa H BMECTE C TEM MOJIHOCTEIO
OTpakaeT OCHOBHBIE HJIEH H TNpeIMETHbIE TeMbl CTaHIapra oOpa3oBaHHMs MO OHOJIOTHH,
NpPEICTABIAS €ro Pa3BEPHYTHIH BapHaHT ¢ KPAaTKHM PacKpBHITHEM pa3ielloB H MPEIMETHBIX TEM,
BKJIIOYAs pEKOMEH1yeMbIii NiepedeHb J1ab0opaTOpHEIX U IPAaKTHYECKHX paboT.

Conmepxanne mporpaMMbl chOpPMHPOBAaHO Ha OCHOBE IIPHHLMIIOB: COOTBETCTBHSA
oOpa3zoBanus noTpebHOCTSM 00LIeCcTBa; yuyeTa eJIMHCTBA COJAEPKATEILHON M NPOLECCYallbHOH
CTOpOH 00y4YeHHs; CTPYKTYPHOIO €IMHCTBa CoJepxaHus o0pa3oBaHHs Ha PasHBIX YPOBHSAX €ro
(bopMHpOBaHHS.

B kypce BaxHOe MecTO OTBOAUTCS (OPMHPOBAHHIO €CTECTBEHHOHAYYHOTO
MHPOBO33PEHHS ¥ 3KOJIOTHYECKOH KyJIbTYpHI ydamuxcsa. IMEHHO 03TOMY, Hapsay ¢ OCBOCHHEM
001Ie0HONIOTHYeCKHX TEOpHH, H3Y4eHHEM CTpPOeHHs OMOJIOrHYECKHX CHCTEM Da3HOr0 paHra H
CYIIHOCTH OCHOBHBIX OMOJIOTHYECKHMX IPOLECCOB, B IpOrpaMMe YAEJeHO CEPhE3HOC BHUMAHHE
BO3MOJKHOCTH MCIIOJIb30BaHHs IOJIyYeHHBIX 3HAHWH B MOBCEAHEBHOH KHM3HHM A DEIICHHA
TIPUKJIAIHBIX 3aJay.

[IporpaMma BKJIOYAET BCE OCHOBHBIE pa3lieNibl M TEMBI, H3YYaeMble B CpeIHCH
00meobpazoBaTeIbHOM MIKONE, IpPEIyCMAaTpPUBACT M3YYCHHE YYAIMMHCA TEOPETHYECKHX H
NPUKJIAMHBIX OCHOB Ouonorud. B Hell Hamum oTpakeHwe NpoOJieMBl, CTOSIIME B HACTOALIEE
BpeMs nepe/1 OMOJIOrH4ecKoi HayKOH, pEeIlIeHHe KOTOPHIX HAlPaBIe€HO Ha COXPaHEHHE IIPHPO/IbI
M 370pOBbA deaoBeKa. [lyisi nproOpeTeH st IPaKTHYECKHX HABBIKOB M NOBBIIEHNs YPOBHS 3HAHHH
TIPOrpaMMOii IPelyCMaTPHBAETCS BHIMOIHEHHE Psijia 1ab0paTOPHBIX H MPAKTHYECKHX padoT.

Pa6ouas nmporpamMMa OpHEHTHPOBAaHA Ha HCIIOJIb30BaHHE y4eOHHKa:
A.A. Kamenckuii, E.A. Kpukcynos, B.B. [Taceunnk «O6mas 6uonorus. 10-11 xmace» YyebHHK
Juist 0b6meobpazoBaTenbHbIX yupexaenuii. — M.: Jlpoda, 2018-368c.;
a TaK)ke METOIHYECKOr0 [10COOHS UL YUUTEIIA:
B.B. INaceunuk « Pa6oure nporpammel. M: Jlpoda,2015

Ha n3yuenuu 6uonoruu B 10 Kiacce 0TBoAMTCS | yac B HELENO, 35 9aCOB B roJl



I[Inanupyembie pe3yibTaThbl H3y4YeHHs y4eOHOro Kypca.

JIuuHOCTHBIE, MeTamnpeJAMeTHbIE M MpeJAMeTHbIe pe3yJbTaThl OCBOGHHH Y4eOHOro mnpeame
BuoJorus, kypca «Obmas 6notorus»
JIMYHOCTHBIE Pe3y/IbTaThI:

® peanu3anus mnqecxnx.ycmﬂoaox [0 OTHOLIEHHIO K OHONIOrMYeCKHMM OTKDBITHSM,
MCCIIEZIOBAaHHAM H HX pe3yJibTaTaM [PHM3HaHUA BBICOKOH LIEHHOCTH JXH3HH BO BCEX €€
NPOSIBIIEHHSIX, 37I0POBbS CBOEr0 M JAPYTHX JIOJCH,

® pealu3alWH YCTAaHOBOK 3J0POBOro 0Opa3sa KH3HH:

e CchopMHPOBAaHHOCTH MO3HABATENLHBIX MOTHBOB, HAlPaBICHHBIX Ha IOJIyYE€HHE HOBOIO
3HaHHs B o0NacTH OMONOTHHM B CBS3H C OyAymie#d IesTeIbHOCTBIO MIIM OBITOBBIMH
npobremMaMH, CBS3aHHBIMH C COXpaHEHHEM COOCTBEHHOIO 3J0pOBbSl H IKOJIOTHYECKOH
0e30macHOCTEIO
MeranpeameTHbie pe3yIbTaThl:

® OBJIQJICHHE COCTABJISIONIMMH HCCIIEIOBATENBCKON H NPOEKTHOM AEATENILHOCTH, BKIIKOYas
yMEHHs BHAETh npobieMy, CTaBHTh BONPOCHI, BBIIBHraTh THIIOTE3Bl, JaBaTh
OnpeJieNieHHs MOHATHAM, KilaccHpHUUHpOBaTh, HaOMOAATh, NPOBOJUTE IKCIIEPHMEHTHI,
JieNaTh BBIBOABI M 3aK/IIOYEHHS, CTPYKTYPHPOBaTh MaTepHal, OOBACHHTH, JOKa3bIBaTh,
3alIMIIATE CBOH MJEH yMeHHe paboTaTh C pa3HbIMH HMCTOYHMKAaMH OHOJIOrHYECKOH
HHbOpMAaLIHHK:

® HaxoOMTh OHOJOTHYECKYIO HH(OpMAIMIO B pa3TMYHBIX HCTOUYHHKAEX, aHAIH3HPOBATh H
OLIEHHBaTh MH(pOpPMAaIIHIO, MpeoOpa3oBEIBaTh HHGOPMAIIHIO H3 OHOH (OPMBI B IPYIYIO
croco0OHOCTh BBIOMpATH IENEBbIE M CMBICIOBbIE YCTAHOBKM B CBOMX JECHCTBHAX H
NOCTYNKaX 110 OTHOIIEHHIO K )KHBOM IMPHPOJE, 3J0POBbIO CBOEMY H OKDPYKalOIIHX
[IpenMeTHBIE pe3yIbTaTHI:

e .B nosnaBarensHO# (MHTEJUIEKTYalIbHOM) chepe:

®  XapaKTEpPHUCTHKa COJAepXaHHs OHONOTHYECKHX TEOpHH (KJIETOYHas, JBOJIOLHOHHA £
teopus Y. JlapBuHa),;

e yuenus B.W. Bepuaznckoro o 6uocdepe;

e 3akoHOB I. MeHiens, 3aKOHOMEPHOCTEH H3MEHUYHBOCTH;

e BKJIaJa BBIAIOIIMXCH YYEHBIX B pa3BUTHE OMOJIOrHYECKOH HAyKH BBIICJICHHE
CYIIECTBEHHBIX TNPH3HAKOB OHOJIOTHYECKHX OOBEKTOB (KJIETOK: PacTHTENBHOH H
HMBOTHOM, TMOJOBBIX M COMATHYECKHX, JOANEPHBIX M SIEPHBIX. OpraHH3MOB:

OJIHOKJIETOYHBIX H MHOTOKJICTOYHBIX



BHJIOB, 3KOCHCTeM, OHochepsl)H npoleccoB (0OMEH BELIECTB H 3HEPrHH, Pa3MHOKEHHE,
JeNieHHe KIETKH, OIUIOJOTBOpDEHHE, JAeHCTBHe ecTecTBeHHOro orbopa, obpasoBanue
BH/IOB, KPYTOBOPOT BeIecTB) 0ObsACHEHHE posid GHONOTHH B HOPMHPOBAHHH HAYYHOTO
MHPOBO33peHHs, BKJIaga OHONOTHYECKHX TEOpHH B (OPMHPOBaHHE COBPEMEHHOM
€CTEeCTBEHHO-Hay4YHOH KapTHHbI MHpa;

OTPHLIATEILHOTO BIMSHHS aJIKOT0JIsl, HUKOTHHA, HAPKOTHYECKHX BELIECTB HA Pa3BHTHE
3apo/iblllla YeJOBeKa; BIMSHHE MYTareHOB Ha OpraHM3M 4eJIOBEKa; IKOJOIHYECKHX
(hakTOpOB Ha OPraHU3MBI;

NPHYHH SBOJIOIHH, HM3MEHSEMOCTH BHJIOB, HAapyLIICHHH pa3BHTHS OpraHH3MOB,
HAClle/ICTBEHHBIX 3a00JieBaHMil, MyTallHii TIpUBEJEHHE J0Ka3aTelbCTB (apryMeHTallus)
€/IMHCTBA JXMBOH M HEXHMBOH NPHPOJBL, POJCTBA KHMBLIX OPTaHH3MOB H OKDYKalOLIEH
cpenbl;

HEOOXOITUMOCTH  COXpaHEHHs BHJOB YMEHHE IIONIb30BaThCs  OHMOIOrHYECKOH
TEPMHHOJIOTHEH H CHMBOJIMKOM.

pELIEeHHUE 3IEMEHTapHbIX OHOIOrHYECKHX 3a1ay;

COCTaBJICHHE 3JIEMEHTAPHBIX CXEM CKPEIIHBAaHHA H CXEM IIEpEHOCa BEIIECTB U JHEPTHH B
JKOCHCTeMax (LemH NUTaHHs) omucaHue ocobedl BHAOB MO MOpGOIOrHYECKOMY
KPHTEpHIO BHISBIIEHHE W3MEHYHBOCTH, IPHCIIOCOOIEHHH OpPraH|3MOB K cpejie 0OuTaHus
CpaBHeHHE OHONIOTHYECKHX OOBEKTOB (XHMHYECKHH COCTaB Tejl JKHBOH H HEXHMBOH
NPUPOJBI, 3aPOBIIIH YeIOBEKa W JPYTHX MIIEKOMHUTAOLIMX, NPHPOIHEIC IKOCHCTEMBI H
arpo3KOCHCTEMEI) H (POpPMYJIMPOBKa BEIBOJIOB Ha OCHOBE CPABHEHHA.

B 1ieHHOCTHO-OpHEHTAMOHHOM cdepe: aHaI|3 U OLEHKA Pa3IHYHBIX MMIIOTE3 CYIIHOCTH
JKH3HH, TIPOUCXOXKIEHHA JXKM3HH M YelOBeKa, riobalbHBIX KOJOTHYECKHX IpobieM H
myTell UX pelleHHs, MOC/EACTBHH COOCTBEHHOH IEATENBHOCTH B OKpYXKAIOIIEH cpene
OIlEHKAa JTHYECKHX aCIEKTOB HEKOTOPHIX HCCIE0BaHHH B 001acTH OGHOTEXHOJIOTHH
(KJIOHHpOBaHKE, HCKYCCTBEHHOE OIJIOIOTBOPEHHE)

B chepe TpyaOBO#H NEATENBHOCTH: OBJAJEHHE YMEHHSAMH H HaBbIKAMH I1OCTAHOBKH
OHOJIOrHYECKHX KCIIEPUMEHTOB H O0BACHEHHE MX PE3YJIbTATOB

B cepe dusnueckoii aestensHoct: O60CHOBaHHE U COOMOCHHE MEp npoHIaKTHKH
BUPYCHBIX 3a00JIeBaHMi, BpEIHBIX IPHUBBIYEK (KypEHHE, AIKOTOJIH3M, HapKOMaHH )
NpaBuJ IOBE/ICHUs B IPHPOJIHOH cpefie

OCHOBY CTPYKTYPHPOBaHHS COJepXkKaHHs Kypca GHOJNIOTHH B Cpe/IHEH MIKOJIe COCTABIIAIOT
BeylIlHe CHCTEMOOOpa3yIolie HIeH — OTIHYHTEbHbIE OCOGEHHOCTH KUBOH NPUPOEI,

€e YypOBHEBas OpraHW3alus H 3BOIIOLHA, B COOTBETCTBHH C KOTOPBIMH BBIACIEHBI



colepKaTelibHble JMHHK Kypca: buonorus xak Hayka; MeTo/bl Hay4yHOro MO3HaHHS,
Knetka; Opranusm; Bua, DxocHcTeMbl.

B pesynbrare u3ydenus OGuonoruu Ha Ga3oBoM ypoBHe B 10 Kiacce y4eHHK JOIDKEH
3HATh /NOHUMATH

OCHOBHBI€E TIOJIOKeHHs OHONIOrHYECKHX TEOpHil (KIeTOYHAas, XPOMOCOMHas );

CYUIHOCTh 3akoHOB [. MeHaens, 3aKOHOMEPHOCTEH M3MEHYHBOCTH: CTPOEHHE
OHOMOrHYeCKUX 0OBEKTOB: KJIETKH; FTEHOB H XPOMOCOM;

CYHIHOCTh OHOIOrHYECKHX MPOLIECCOB: Pa3MHOXKEHHE, OIUIOZ0TBOPEHHE,

BKJIQJ1 BHJIAIONIMXCS YYEHBIX B pa3BUTHE OHOIOTHYECKOH HAYKH;

OHONOrMYECKYIO TEPMUHOJIOTHIO H CHMBOJIIHKY:

yMeThb OOBSACHATH: POJIb OHONMOrHH B (JOPMHPOBAHHHM Hay4HOI'O MHPOBO33PEHHS; BKIA
OHMOJIOrHYECKHX TeOpHi B GOPMHPOBaHHE COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHHBI
MHpa, EJUHCTBO JKHBOH M HEXHBOH INPHPOJBI, POIACTBO JKMBBIX OpPraHH3MOB:
OTPHLIATENILHOE BJIMSHHE AJIKOroJis, HUKOTHHA, HADKOTHYECKHX BEINECTB HA pa3BHTHE
3apojblllla YEJIOBEeKa: BIMSHHE MYTarcHOB Ha OpPraHM3M 4YellOBeKa, 3KOJIOTHMYECKHX
(GaKkTOpOB Ha OPraHHW3Mbl; B3aHMOCBS3H OPraHH3MOB H OKDYKalOLIEH Cpe/ibl; PHYHHBI
HapyIIEHHI Pa3BHTHS OPraHH3MOB, HACIIEJCTBEHHBIX 3a00/eBaHWH, MyTallMH, permaTh
J/ieMeHTapHble OHONOrHYecKHe  3aJa4YH; COCTAaBIATh  JJIEMEHTApHBIE  CXEMBI
CKpEIIMBAHHS; BBIABIATH MCTOYHHKH MYyTarcHOB B OKpYXalolled cpele (KOCBEHHO),
aHTPONOreHHBIE U3MEHEHHUS B 9KOCHCTEMAX CBOEH MECTHOCTH;

CpaBHHBaTh: OHOJIOrMYecKHe OOBEKThl (XHMHYECKHH COCTaB TeNl JKHBOH H HEKHBOH
NPHPOIbL, MPOLECCH (MONIOBOE K Gecrionoe pasMHOKEHHE) U JeNIaTh BBIBOJIBI HA OCHOBE
CpaBHEHHS; AHATU3UPOBATH H OLIEHHBATH INOOANBHbIE SKONOTHYECKHE TPOOIEMEI H MY TH
WX pelIeHHs, OC/IEACTBAS COOCTBEHHOH IEATEIHOCTH B OKPYKAIOIIEH Cpee;
HaxouTh HHQOpMAIMIO O OHONOrHYecKHX OOBEKTaX B pasjIM4YHBIX MCTOYHHKaX
(y4eOHBIX TEKCTaX, CIpaBOYHHKAX, HAy4HO-NOMYNAPHBIX H3[aHHMAX, KOMIBIOTCPHBIX
Haszax naHHBIX, pecypcax ViHTepHET) H KDHTHYECKH €€ OLIEHHBATD;

MCIIOJIB30BaTh NPHOGPETEHHbIE 3HAHMS H YMEHHS B NMPAaKTHYECKOH JEATENbHOCTH H
[IOBCE/JHEBHOM JKHU3HH IS COOMONEHUs. Mep NPOGUIAKTHKH OTPABJICHHH, BUPYCHBIX H
Apyrux 3a0oNeBaHMH, CTPECCOB, BPEIHBIX IPHBBIHCK (KypeHHe, aJKOrOJIH3M,
HapKOMaHHA);

TnpaBuJI [IOBEICHHS B IPHPOIHOH Cpene;

OLIEHKH 3THYECKHX ACTIEKTOB HEKOTOpHIX HCC/e/JoBaHHH B 061acTH OHOTEXHOJIOTHH

(KJIOHHPOBaHHE, HCKYCCTBEHHOE OIIOZIOTBOPEHHE).



Copep:xanue yyednoro npeamera «buosorus 10 kaace»

Beenenue (34)

Buonorus kak Hayka. Mecto OHOJIOTHH B CHCTeMe HayK. 3HaueHHe OHOIOTHH s
NOHMMAHHUA Hay4yHOM KapTHHBI MHpa. CBA3b OHONOTHYECKUX AMUCLMIUIMH C APYTHMH HayKaMH
(xumuei, GU3HKOI, MaTeMaTHKo#, reorpadueii, actpoHoMHEei 1 1p.). Mecto kypca «O6mas
OHOJIOrus» B CHCTEME €CTECTBEHHOHAYYHBIX JUCIMIIMH. Llemy u 3agauu Kypca.
JleMOHCTpauus: MOPTPETOB yYeHBIX-0H0I0r0B, cXeMbl «CBA3b OHONIOTHH C APYTHMH HayKaMm.

Paznen Nel Knerka (17 4)

[IpenMer, 381244 B METO/IBI HCCIIEJOBAHHS COBPEMEHHOH IMTONIOTHH. 3HAUYEHHE
IIMTOJIOTMYECKUX MCCIIEIOBAHUH /ISl IPYTUX OHONOrHYECKHX HayK, MEMIIMHEL, CEJIbCKOr0
xo3siicTBa. McTopus OTKpBITHS ¥ H3y4eHHs KneTKd. OCHOBHBIE OJI0KEHHS KIETOYHOH TEOPHH.

3HayeHHe KJIETOYHOM TEOPHH [UIA pa3BUTHA OMonoruu. Knerka kak eIMHHIA Pa3BUTHS,
CTPYKTypHas ¥ (pyHKIIMOHATbHAsA €JHHHUIIA XKHBOTO.

XuMudecKuii cocTaB kieTkd. Boja U Ipyrue HeopraHu4YecKHe BEIECTBA, X POJib B
KU3HENEATENLHOCTH KiIeTKH. OpraHMyecKye BeIecTBa: YIIeBOAbl, O€/IKHU, JTHITHIbI,
HyKJIenHOBEBIe KUCIOThL, AT®, ux cTpoeHHe H poiib B KieTKe. DepMEHTBI, HX POJIb B PETYISIHA
MPOLIECCOB JKU3HENEATENBHOCTH.

CTpoeHne NPOKapHOTHYECKOH KieTKH. CTpOeHHEe SyKapHOTHYECKOH KJIETKH. OCHOBHbIE
KOMIIOHEHTHI KneTKH. Ctpoerne MmembpaH. CTpoeHue U QyHKIMH a1pa. XMMHYECKHH COCTaB H
CTpoeHHe XpoMOocoM. LluTomnnasma 1 OCHOBHBIE OpraHoOM/Ibl. X QyHKIIMH B KIETKE.

OcobeHHOCTH CTPOEHHs KJIETOK OaKTepHii, rpHOOB, )KHBOTHBIX H pacTeHHH. Bupychl 0
Hakrepuodaru. Bupyc CITH]la.

OO6MeH BEIECTB M NpeBpallieHs SHEPriuy B KieTke. KaTanuTH4ecKu# xapakTep peakuui
obmeHa BemecTs. [InacTudeckuii 1 s3HepreTuyeckuid 0OMeH. OCHOBHBIE Talbl SHEPrEeTHYECKOTO
obmena. OTIHYATEIbHBIE 0COOEHHOCTH MPOLIECCOB KJIETOYHOro AbIxaHus. Crocobsl nojyyeHus
OpPraHMYECKHX BEIIECTB: aBTOTPOdBI H reTepoTpodsl. POTOCHHTES, ero (a3bl, KOCMUYECKas
pouis B 6uocdepe. XeMOCHHTE3 H ero 3HadeHHe B Guochepe.

BuocunTes Genko. [Torstue o rene. JJHK — HCTOYHHK reHeTHYECKOH HHGOpPMALIHH.
leneTHyeckoi Kox. MaTpuunslii npuHiun 6uocunTe3a 6enkos. O6pasopanne u-PHK no
marpuue JJHK. Perynanus 6nocunTe3a.

[ToHATHE O TOMEOCTAa3€, PErysius MPOLECCOB NPEBPAIEHHS BEIECTB H DHEPIHHU B KIIETKE.
JleMOHCTpalHs: MHKPOIIPENapaToB KJIETOK PaCTEHHH H )KHBOTHBIX: MOJIC/IH KIIETKH; OMBITOB,
WILTIOCTPUPYIONIHX mpoliecc potocuntesa; Moaemu JIHK, Monenu-annumkauuy «CHHTE3
benka».

Jla6oparopuas pabotaNe | «Habmozenue KJI€TOK pacTeHHH H )KHBOTHBIX 10X MHKPOCKOIIOM
Ha rOTOBBIX Mpenaparax v UX OIHMCaHHEe».

JlaGopartopras pa6ota Ne 2 «CpaBHeHHE CTPOEHHS K/IETOK PACTCHHH H UBOTHBIX).
Tecruposanue Ne 1 mo Teme: " Kierka".

Pa3nen Ne2 PasMHOKeHHe H HHIMBHIYaJIbHOE PA3BHTHE OPraHU3MOB (4 1)

CaMOBOCIIPOH3BE/IcHAE — Beeoblee CBOMCTBO kuBOro. MuTO3 Kak 0CHOBa Oecnonoro
Pa3MHOKEHHS H POCTAa MHOTOKJIETOYHBIX OPTaHHW3MOB, €ro ¢azel u GHOIOrHIECKOE 3HAUCHHE.
dopMBbI pa3sMHOKEHHs OPraHH3MOB. becnosnoe pa3MHOKEHHAE U ero THIIbL. ITonosoe
pa3MHOXeHHe. Melo3, ero 6Monornyeckoe 3HaYeHHE. Cnepmarorenes. OBoreses.
Onnonpoteoperne. OcoOEHHOCTH OMIOAOTBOPEHHS Y IIBETKOBBIX pacteHui. buonornyeckoe
3HAaYEHHE OTLJIOJJIOTBOPEHHS.



TToHsITHE MHIHBHIYANLHOTO Pa3BUTHs (OHTOTEHE3a) OPraHu3MoB. JleneHue, pocr,
qnpdepeHnHManys KIeToK, OpraHoreHes, pasMHOKEHHE, CTaDEHHE, CMEPTh 0COOEH. Onrorenes
pactennii. OHTOreHe3 XHMBOTHBIX. B3auMOB/IHAHKE YaCTeH Pa3BUBAIOIIETOCS 3apO/IbILIa.
BiusiHMe (paKTOpPOB BHEIIHEH Cpe/bl Ha Pa3BUTHE 3apojbiiia. POCT M pa3BUTHE OpraHU3Ma.
VpOBHH IPHCIIOCOGIEHHs OPraHKu3Ma K H3MEHSIOMMUMEs yc10BusM. CTapeHHe H CMEPTH
opranusma. Crienuduka oHTOreHe3a npu 6ecnoyioM pa3sMHOKEHHH.

JleMOHCTpalys: TabJIHIl, WUTIOCTPHPYIOMIHX BHIbI 6€CMOIOT0 U I0JOBOr0 Pa3MHOXKCHHS,
SMGPHOHAIBHOTO ¥ TIOCT3MOPHOHATBHOTO PA3BHTHS BBICIIMX PACTEHHH, CXOICTBO 3apOIbIIeH
M03BOHOYHBIX JKHBOTHBIX, CXEM MHTO3a H MeH03a.

JlaGoparopHas pa6ora Ne3 «BpisBieHHe IPU3HAKOB CXO/CTBA 3aPOJIBIIICH Y€T0BEKA H IPYTHX
MJIEKOIIMTAIOIIKX KaK JIOKa3aTelIbCTBO X POJCTBAY

Paznen Ne3 OcHoBbl reHeTHKH (7 4)

WcTopus pa3BUTHS T€HETHKH. 3aKOHOMEPHOCTH HacJIeI0BaHHs IPH3HAKOB, BbISBJICHHBIC
I. MenzeneMm. [H6pHIONIOrHYecKU METO/l H3y4eHHS HACIeICTBEHHOCTH. MOHOrHOpHIHOE
CKpeIMBaHHKe. 3aKOH JOMHHHPOBaHHA. 3aKoH pacuierieHus. [Io1Hoe u HemonHoe
JIOMHHHMpOBAHHE. 3aKOH YMCTOTHI FAMET H €r0 IIHTOJIOrHYeCKoe 000CHOBAHHE. MHOXECTBEHHBIE
a/uien. AHATH3ApYIOlIee cKpemuBanue. JJarubpuaHoe H NONMIHOPHIHOE CKPELIHBaHHE. 3axkoH
HE3aBHCHMOT0 KoMOHHMpoBaHus. OeHOTHI U reHoTHI. LIuToNnornyeckne OCHOBBI FEHETHICCKHUX
3aKOHOB HacJeI0BaHHS.

I'eHeTHYecKOe onpeereHue nona. I eneTudeckas CTpyKTypa MOJIOBBIX XPOMOCOM.
ToMoraMeTHbIH | rereporameTHsli nos. HacnieoBanue NpU3HaKoB, CHEIICHHBIX € TIOJIOM.

XpoMOCOMHasi TEOPHS HAC/IEICTBEHHOCTH. [ pyIbl CLCTIIIEHHS T€HOB. CuenuieHHOE
HacjeoBaHHe Npu3HakoB. 3akoH T. Moprana. [TosiHoe ¥ HENOIHOE CHEIUIEHHE [€HOB.
['eHeTHYECKHE KAPTBl XPOMOCOM.

[eHOTHIT KaK LeJOCTHAs CHCTeMA. XPOMOCOMHas (fepHas) ¥ HTOIUIa3MaTHYeCKasd
HaCJIeICTBEHHOCTh. B3auMoIelCcTBHE A/UTeIbHBIX (IOMMHHPOBAHHE, HETIOIHOE IOMHHHPOBAHHUE,
KOJOMHHHPOBaHHE ¥ CBEPXJIOMHHHUPOBAHAE) H HEAILIE/LHBIX (KOMILIEMEHTApHOCTb, JIIHCTa3 H
TIOJIMMEpHs) TEHOB B ONpeieleHHy npu3Hakos. [Lneiorponus.

OcHoBHBIE (JOPMBI H3MEHUMBOCTH. [ eHOTHIIHYECKAs H3MEHYHBOCTE. MyTalluy. I'enneie,
XPOMOCOMHBIE U TeHOMHBIE MyTalui. CoMaTy4ecKne U reHEPaTHBHBIC MyTalHH.
[lonyneranbHele H NeTadbHble MyTauuH. [[pudunb 1 YacToTa MyTall{ii, MyTareHHble GaKTOpBI.
DBOIIOIMOHHAS POIIb MYTaLHH.

KoM6HHATHBHAS H3MEHYHBOCTE. BO3HHKHOBEHHE Pa3IMYHBIX KOMOHHAIMHA IeHOB H MX
POTIb B CO3/JIAHAM TEHETHYECKOT0 pasHooOpasns B Npe/ieNax Brja. JBOIOIMOHHOE 3HAYEHHE
KOMOHHATHBHO# H3MEHUMBOCTH. 3aKOH FOMOJIOTMUYECKHX PSJIOB B HACIIEICTBEHHOH
H3MEHYUBOCTH.

®eHOTHIHYECKAs, I MOAM(HUKALIHOHHAS, H3MEHIMBOCTE. POJIb yC/I0BHIi BHEIIHEH
Cpelibl B Pa3BHTHH U IPOSBJICHHH IIPU3HAKOB H CBOHCTB. CTaTHCTHYECKHE 3aKOHOMEPHOCTH
MoaHGbHKAIMOHHON H3MEHIHBOCTH. Y IPABJIEHUE TOMHHHPOBAHHEM.

JleMoHCTpalHsi: MOJEeH-aNTUHKalKi, HITIOCTPAPYIOIIHX 3aKOHBI HaCJIeICTBEHHOCTH,
TIEpPeKPecT XPOMOCOM; Pe3yIbTaTOB ONLITOB, MOKA3BIBAIOLIMX BIHAHHE yCIIOBHH cpe/ibl Ha
H3MEHYHBOCTh OPraHM3MOB; repOapHBIX MaTEpHaloB, KOJUTEKIMH, MyJishkeH THOpHIHBIX,
MOJIMILIOH/THBIX PACTEHHH.

[IpakTHyecKue H 1abopaTopHbIe pabOTEL:

[Up Nel «CocTaBieHHE NPOCTEHIIMX CXEM CKPEIIHBAHH).

I1/p Ne2 «PereHne 31EMEHTAPHBIX TEHETHICCKHX 33121

JU/p Ned «M3yuenre U3MEHYHBOCTH Y pacTeHHMH U KMBOTHBIX, TOCTPOEHHE BApHAIIMOHHOTO pana
1 KpHBoii. U3ydyenne QEHOTHIIOB PaCTCHHH)



JUp Ne5 «BrisBNeHHE HCTOYHHKOB MYTareHOB B OKPY KaloIe# cpele (KOCBEHHO) U OlIEHKa
BO3MOKHBIX [IOCJIEICTBHH HX BIHSHHA HA OPTaHU3MY.
Tectuposanue Ne 2 no teme: « Pa3MHOXKeHHE H HHAUBHAYAITEHOE Pa3BHTHE
OCHOBBI TEHETHKH»

Pasgen Ned 'enernka gesioBeka (2 4)

OpraHH3MOB.

Mertopl H3y4eHHs HAC/IEACTBEHHOCTH YelloBeka. [ eHeTHyeckoe pasHooOpasue
yenoBeka. ['eHeTHYecKHe JaHHbIE O IPOUCXOXKICHHH YelIOBEKa H YeJIOBEYECKHX pacax.
XapakTep Haclle[JoBaHHs IPU3HAKOB Y YeJloBeKa. | eHeTHUecKHe OCHOBEI 3/I0POBhS. Biusnue
Cpellbl Ha TeHETHYECKOE 3I0POBLE YesloBeKa. [ 'eHeTudeckue 6ose3Hu. ['€eHOTHN M 310pOBbe
yesioBeka. ['eHodona nomynsuun. CooTHOIEHHE OHOIOIHYECKOTO H COLMATBHOIO
HacnenoBaHus. ConuanbHble NPo6IeMbl TEeHETHKH. DTHYECKHE MPOOIEMBI TeHHOM HHXEHEPHH.
I'eneTH4ecKuit MPOrHO3 H MEHKO-TEHETHUECKOE KOHCYIbTHPOBAaHHE, MX MPAKTHYECKOE
3HAYEHHE, 3a/1a4¥ U NEPCIEKTUBEL.
JleMOHCTpanMs: XpOMOCOMHBIX aHOMAJIHH 9eI0BeKa H HX (PEHOTHIINIECKHE ITPOSBICHHS.

IIpakTHueckas pabora: Ne3 «CocTaBineHHe poa0CIOBHOM
O6o06menne U MOBTOPEHHE H3YYEHHOrO MaTepHala

3axkmouenne (2 4)

KonTponsHoe TectupoBanne Ne no teme « OcHOBBI 001Ie#H OHOMOrHIY

TemaTH4YecKoe INJIAHHPOBaHHE

pazzmena
H TEM

HaumenoBanue pa3aenos u
TEM

YueOHbIe yacel

KoHnTponsHEIE
paboThl

(B COOTBETCTBHH CO
crnienu UKo
npeaMeTa, Kypcea)

[IpakTHyeckas 4acTb

(B COOTBETCTBHH CO
crnienu (UKo
npeaMeTa, Kypcea)

1 3
Beenenue
2 Pazpen«] Knerka | JLpNel, 2
3 Pazmen Ne2 PasmHoxenwe u |4 JL.p.Ne3
HHOWBHIYaJlbHOE pa3BHTHE
OpraHHW3MOB
4 PasnenNe3 OcHOBBI FeHETHKH | 7 JL.p.Ne.4,5
II.P.Ne 1,2
5 Pazmen Ne 4 Teneruka |2 IT.p.Ne3
YeoBeKa
3 3akmoueHHe 2 1
Hroro: 35 1 JL.P.-5

I1.P.-3




IIpuioxenHe K nporpamme
no npeamerty «buosorus 10 knace»

Ka.ﬂe}mapﬂo — TeMaTHYeCKOe IVIAHHPOBAHHE

Ne Jlara | Jlata
n/n Tema ypoka H.3. 1o 1o
miaHy | akty
Beenenne (3 gaca)
1. Buonorus - Kak Hayka. KpaTkas ucropus paspurus 6uonoruu. | §1 ) :
S i 3 05,09 |05.09
< Mertopl Hay4HOTO Mo3HaHUs. COBpEMEHHAsA €CTECTBEHHO - §2.3
Hay4Has KapTHHA MEpa. O6BEKT H3ydeHHs OHONOTHH. 12-09 | 12.09
3 CyIIHOCTb W3HH H CBOHCTBA XKHBOTO. YPOBHM OpraHusauun | §4 el
JHBOH NPHUPOIEL. 19.09 | 19.09
Pa3nen Nel Knerxa (17 gacos )
4 Knerounas teopus. Oco6eHHOCTH XMMHYECKOTO COCTaBa §5.6 »
KJIETKH. ie.09 | d€-9
5 Boza ¥ MHHEpAIBHBIE BEIIECTBA. Y INIEBOJBL. JIunuaen. §7-10 0310
6 Ctpoenue ¥ QyHKIHH OEIKOB. §11 10.40
7 HyxnenHoBble KHCIOTEL AT® §12,13 {740
8 Ctpoenue knetku. Kietounas membpana. Siapo. §14,15
[{uronnasma. Kietounslit neHTp. PHOOCOMEL Y10
9 CtpoeHre KIETKH. JHIOIIa3MaTHIECKas CETh. Kommiekc §16,17
Tonsmxu. JInzocomel. KneTounsie BKIIOYEHHUS.
Muroxonapuu. [Inactaasl. Oprans! JBHKEHHS.
10 CXO/JCTBO M pa3THyUHe B CTPOCHUH NPOKApHOT H 3yKapHOT. §18,19
CXOZCTBA M pa3Ivyus B CTPOCHHH KJIETOK PaCTCHHH,
’KHMBOTHBIX B I'PHOOB.
11 Hexknerounsle GpopMsl %U3HA. BUpYyChHI H faktepuodary. §20
12 OG6MeH BEIIECTB ¥ SHEPTHHA B KIIETKE. DHEPreTHYeCKui 00MeH §21,22
BEIIECTB.
13 [Mutanue kieTkd. ABTOTpodHOE mHTaHHe. DOTOCHHTES. §23,24
14 AproTpodHOE MHTaHHE. XEMOCHHTE3. §25
15 Ienetndeckuii koa. TpaHCKpHIIIH. §26




16 CunTe3 OenKoB B KIETKE. §26
17 Perynsauus TpaHCKPHUIILMH U TPAHCJIALIMHU B KIIETKE. §27.28
JKu3HEeHHBI! UKIT KJIETKH.
18 Muto3. AMHUTO3. §29
19 Meiios. §30
20 Tectupopanue Ne 1 mo Teme: « Knetka» §
Paszpnen Ne 2 PasmMHokeHHe H HHAHBHAyaJIbHOE Pa3BHTHE OpraHu3mos ( 4 yaca )
21 ®opmbl pasMHOXKeHHs opraHu3MoB. becronoe pasmHoxkenue. | §31.32
®opmbl pa3MHOKeHHS opraHu3MoB. [lonoBoe pasMHOXKEHHE
22 PasBuTHe nonoBeIx Ki1eTok. ONIogoTBOpEHHE. §33.34
23 OHTOreHes - HHAUBHIYaTbHOE Pa3BUTHE OPraHU3Ma. §35
24 HunuBuayansHOe pasBUTHE OpraHu3Ma. OMOPHOHAIBHBIH §36,37
nepuoa. UHauBHIyanbHOE pa3BUTHE OPraHM3Ma.
[TocTaMOpHOHANBHBIH NEPHOL.
Pasnea « Ne 3 OcHoBbI reHeTHKH ( 7 4acoB )
25 Wcropus pa3BuTHS reHeTHKH. [ HOPHIOIOTHYECKHH METO. §38,39
3aKOHOMEPHOCTH HacnenoBaHusa. MoHoruOpuaHoe
CKpeIIMBaHHeE.
26 MHo3KeCTBEHHBIE aJUIeTH. AHAIM3HPYIOILIEE CKPEIHBAaHHE. §40.41
JluruOpuaHOe CKpelqiBaHHe. 3aKOH HE3aBUCHMOTO
HacJIeZI0BaHUS IPH3HAKOB.
27 XpoMocoMHasi TEOpHs HAacJIeICTBEHHOCTH. B3anMonencTaue §42.43
HEaJUIENbHBIX [E€HOB.
28 [{uTomnna3sMaTHyecKas HacIeICTBEHHOCTh | eHeTHUECKOe §44.45
onpeJe/ieHue moa.
29 | U3meHunBOCTE. MyTaImu. §46.47
30 Ipuyrasl MyTaiui. CoMaTHYECKHe U TeHepaTUBHbIE §48
MYTAallHH.
31 Tectuposanue Ne 2 o Teme: «Pa3MHOXCHHE H
HHIMBHIyalbHOE Pa3BUTHE opraau3mMoB. OCHOBBI
TEHETHKHY
Paznen Ne 4 Ienernka yesioBeka ( 29aca )
32 | MeTomsl McelieIoBaHHS TEHETHKH YenoBeKa. [ eHeTHKa H §49.50
3I0POBBE.
33 [Ipo6ieMBl FeHETHYECKOH O€30IaCHOCTH. §51




3akmouenne ( 2 yaca )

34 KonTtponsHas pabora Ne 1 no teme : » OcHOBBI 061meit
OHonoruu.»
35 AHanu3 KOHTPOIBHO# paboTel . UTOroBkIi ypok.




YYEBHO-METO/IHYECKOE OBECHEYEHHE
OBPA3OBATEJILHOI'O MPOHECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI /IS VYEHUKA

METOAHYECKHE MATEPHAJIBI JLISI VYUTEIS

1.B.C.Poxnos. Tematwueckuit u HTOTOBbIH KOHTPOI1b. CHOpHMK POBEPOHHLIX paboT. Bronorus.
10 xnacc. Mockga 2014r.

3. O.11 lyaxuna. Buosorus 6-11 Kinaccel. [Tposepoynsie tectsr, PasHOYpOBHEBRBIC 3a1aHuS.
Bonrorpaa: Yaurens, 2012r

4. H.A Boraauos. Kompomno—mmepmemnme MaTepHaibl. Buonorus 10 knace. ProC.
Mocxsa. Bako, 2016r.

5. A.A Kupunerxo. Buonorus. Pasnen « 3somouus Opranuveckoro mupay. Teopus,
TPEHHPOBOYHEIE 3anamus. Jlernon, 20161

6. A.A Kupunerko. Braonorus, Pasnen «I"enetnkay. Bee tinur 3ana4. Tpesnposounas Tetpazs.
Jlernon, 2016r

7. C.U.Konecnnkos. Buonorus. Pasnen «Sxonorusy. Teopus, TpernpoBounsre 3anamms.
Jlernon, 2016r.

8. B.C.PoxsoB. Tematuyeckuii u HTOTOBBIi KOHTPOIb. CHOpHUK NPOBEPOUHBIX paborT.
buonorns. 11 knace. Mocksa 2014r.

IiiseoB. Buozorus. O6uas bronorus 10-11 knaccsr. Mocksa, Hpoda.2012r.

10. H A Bormanos Komponmo-mmepurenmue Matepransl. buonorus 11 knace. BrOC.
Mocksa. Baxo, 2016r.

IMH®POBBIE OBPA3OBATEJILHBIE PECYPCbI U PECYPCBI CETH

UHTEPHET

1. «Enunas xonaexuus Hudposeix Obpazosarenphnix Pecypcosy (ra6op LHpPOBLIX
PECYPCOB K yueOHMKaM munuu BB Taceynnka) (hitp: school-collection.edu.rw).

2. http:/bio. fscgtgngb_e;@;ﬁg_ -Marepuansr k YPoxy. Bee pabotsi, Ha ocHoge KOTOPBIX
CO31aH CAHT, Obiu OMyGIMKOBANS! B raseTe "Bronorns". ABTOpamH caiita nponenana
y4eOHO#H mporpamme ro npeamery "buonorus”,

3. http://ebio.ru/ - INEKTPOHHLIIH yuebuuk «buonorusy, Conepxur Bce paszaensl
Guonoruu: Botanuky, 300m0ruo, AHATOMHIO H (PH3HONOr IO YEC/I0BEKa, OCHOBBI
UHTOIOTMH W reHeTHKH, BOTOUHONHYIO TEOPHIO W 3K0I0r|I0. Mosker ObITh
PCKOMEHIOBAH yyaimmMes 1g CaMOCTOATENLHOM paboTsr,

4. http.//divu-i nf.narod.ry/ - 3IeKTpoHHas GubnuoTexa

5 Eltlp:.«:f’biolegy.ru;i_n_dﬂcx.p,hp - Cafit sBasercs Huteprer - sepeneii yuebHOro kypca na
KomnakT-nucke "Orkperras Bronorus"



